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Industry

Silicon Graphics supercomputing power is built on
decades of supercomputing excellence. For nearly
a quarter of a century, Cray supercomputers have
led the world in unrivaled power to worldwide
government, industry, and academia. The robust
power of Cray hardware and software solutions is
used to model and analyze a broad range of
phenomena that are too complex, costly, time-
consuming, or simply impossible to analyze in any
other way. Cray created an industry by providing
supercomputing tools for simulation, which
today is a common method for product
development used by companies and organizations
throughout the world. One by one, industries have
begun to embrace supercomputing as a critical
part of their businesses or missions. From automotive
and aerospace design to the discovery of new
drugs and materials, petroleum exploration,
weather and climate research, Wall Street financial
analysis, and advanced scientific research, Cray
systems are giving these industries capabilities
previously unimaginable. Supercomputing future
products from Silicon Graphics will far surpass
current performance levels with industry-

leading price/performance gains.




Leading the Industry Silicon Graphics has
developed a business model that focuses on
high-end supercomputing customers and their
requirements. Cray-branded supercomputing
products—each the global market leader in
its category—include the CRAY T90™ Series

of high-end vector processing systems; the

CRAY SVI CRAY SV 1" Series of scalable vector
processing systems; the CRAY® Origin2000™
Series of scalable RISC systems; and the
CRAY T3E-1200E"™ Series of distributed

memory scalable parallel processing systems.

Each Cray supercomputer was designed to
handle the unique needs of various high-
performance computing users. The CRAY

SV1 is the fourth generation CMOS vector

system designed to handle a broad range of
vector application workloads; the CRAY T90
supercomputer is the worldwide leader

specializing in large vector workloads; the
CRAY Origin2000 system is well-suited

to mainstream technical, commercial, and
visualization applications scaling to 128
processors; and the CRAY T3E-1200E system
is perfect for highly parallel problems scaling

from hundreds to thousands of processors.

CRAY Origin2000
All Cray systems are designed to support the

open-systems standard and run the high-
end UNIX® operating systems: UNICOS®,
UNICOS/mk™, and IRIX". Cray supercomputer
systems uniquely support the most
demanding applications, hundreds of users
and processes, petabytes of data, and

mission-critical requirements.

CRAY T3E-1200E



The CRAY SV Series tal
and scalabil
product line, the C SV1 supercomputer combines world-class single-

processor performance with outstanding price/performance, scalability from

entry-level to teraflops-level sizes, and the ability to run the industry-leading

library of third-party vector apphcatmns. Thc CRAY SV1 processor has a

peak performance rate of fo

operating

Customers in ma
the CRAY SV1 sup
protect national security,

critical applications.

NuMBER OF SMP NODES | |

PEAK PERFORMANCE 8-16 8-32 32-128

GFLOPS GFLOPS GFLOPS GFLOPS
MEMORY SIZE 2—-16GB 4-32GB 16-128GB 32-256GB 128-1024GB
NuMBER OF CPUs:
4 GFLOPS CPUs Upto3 Upto b Up to 24 Up to 48 Up to 192
pLUs | GFLOPS CPUs 4+ 8+ 32+ 64+ 256+
ORIF ALL | GFLOPS 816 8-32 32-128 64-256 256-1024
CPU cLock (MHz) 250 250 250 250 250
MEMORY TECHNOLOGY DRAM DRAM DRAM DRAM DRAM
COOLING OPTIONS ' Air Air Air or Air or Water Assisted

Water Assisted Water Assisted

e



Serres

Highlights:

* Has a peak performance of one teraflop and
one terabyte of memory.

» Features two types of processors: an ultra-
performance four-gigaflop Multi-Streaming
Processor (MSP) and a standard processor with
one gigaflop of peak performance. This combination
allows customers to efficiently match computing
needs with CRAY SV resources. For maximum
flexibility, MSPs can be broken down into four
standard processors.

* |n its maximum configuration, a single node can
contain six MSPs and eight standard processors.
System is scalable up to 32 nodes.

Increases effective memory bandwidth by running
vector computations through high-bandwidth,
custom-streaming cache memory.

Unites leading CMOS and DRAM technologies
with unmatched performance standards. For
nearly a decade Cray-branded products have led
CMOS-based supercomputing technology.

Uses UNICOS operating system and is fully
compatible with the expansive and highly tuned
UNICOS application catalog.




CRRY

The CRAY T90 Series of supercomputers is the company’s premiere line of general-
purpose supercomputing systems. Based on Cray high-speed vector processors,
a CRAY T90 supercomputer provides nearly 60 billion calculations per second
(gigaflops) of peak computing power on an unmatched range of third-party
and proprietary supercomputing applications. CRAY T90 systems employ an
array of innovative technologies, including pioneering connectors that eliminate

internal wiring,

The CRAY T90 Series includes three models: the CRAY T94™ system, offered with
air- or liquid-cooling that scales up to four processors; the CRAY T916™ system,
a liquid-cooled system that scales up to 16 processors; and the top-of-the-line
CRAY T932" system, also liquid-cooled with up to 32 processors. CRAY T90

system customers include

arge global organizations such as Ford Motor Company,
Chrysler Corporation, Electronic Data Systems (EDS), Kia Motors, Nippon Telegraph
and Telephone, Japanese auto firms, as well as national research centers and

weather and climate organizations around the world.

P



| Highlights:

+ Based on the Cray Vector Processor, the proven workhorse
architecture for scientific, technical, and engineering applications

+ Up to 32 processors and nearly 60 GFLOPS of peak performance,
offers the highest sustained-to-peak performance on a wide
range of supercomputing applications

Nearly ITB of memory bandwidth, speeds overall processing

512 to 16,384MB of central memory, gives customers expandable
memory options for their varying workloads

+ Aggregate |/O bandwidth of more than 30GB/sec, provides fast
delivery of solutions to users

+ 64-bit |EEE floating-point CPU improves interoperability with
engineering workstations

+ Binary compatibility with previous CRAY C90 line, saves time
because no recompilation is needed for applications that run on
CRAY C90 systems

» Data center-ready, runs proven UNICOS operating environment
based on UNIX System V, providing customers with the software
features needed to run mission-critical workloads at the
enterprise level

* Runs the fully optimized Cray-product applications suite for the most
common scientific, technical, and engineering programs

No. oF CPUs |—4 8-16 16—32
| PEAK PERFORMANCE |.8-7.2 14-28 28-56
GFLOPS GFLOPS GFLOPS
MEMORY SIZE 5-2GB 2-8GB 4-16GB
PEAK MEMORY BANDWIDTH 100GB/sec 450GB/sec 900GB/sec
MAX. NO. OF 8 16 32

GIGARING" CHANNELS

PeEAK /O BANDWIDTH 8GB/sec 16GB/sec 32GB/sec

COOLING TECHNOLOGY Air or liquid Liquid Liquid




The CRAY Origin2000 leads the industry in distributed shared-memory and i

mainstream technical, commercial, and visualization applica

represent the high end of the Silicon Graphics Origin™ ling

are binary compatible and based on industry’s leading CC-NUMA i

With its unique CrayLink™ and MetaRouter tgghnolﬂgy and the scalable IRIX

operating system, the Origin architectur

an industry benchmark.

The CRAY
integrated, high-pe

computing within a sin;

eight Silicon Graphics world-ren

providing a truly unique supercomput

The industry’s highest scaling CC-NUMA system

The high-end supercomputing product in the
Silicon Graphics Origin line of systems

Tightly integrated graphics allow faster
solutions to mission-critical problems
through large, complex visual simulation and
multidimensional data

A range of advanced interface technologies
support immersive visual supercomputing
environments

Revolutionary XIO channel provides speed
and scalability for the most demanding I/O
bandwidth needs

* Incorporation of Cray computer-c

including CrayLink interconnect tec|
and the MetaRouter allows the system to
beyond 64 processors

Key supercomputing software from UNICOS
supported on IRIX includes network queuing
environment (NQE), data migration facility
(DMF), tape management facility (TMF), and
the new s.uper‘ebmputing API

Systems undergo rigorous quality assurance
testing to ensure that these large SMP
configurations meet demands of high-end
supercomputing customers .



0200

0% Origin2000

No. oF CPUs 33-128

PROCESSOR MHz 195%

PEAK PERFORMANCE 50
GFLOPS*

MEMORY SIZE 128MB-2GB

PER PROCESSOR

CC-NUMA

44
PEAK /O BANDWIDTH 80GB/sec
NG TECHNOLOGY Air b

*Future field-upgradable performance enhancements
planned every 6-9 months '




The CRAY T3E-1200E Series, the most powerful product line Silicon Graphics offers,

efficiently scales performance and price/performance from tens to thousands of

processors and up to 2.4 trillion calculations pe
T3E-1200E distributed-memory parallel

CRAY T3E" system with
Breakthrough technologi

globally scalable supercomputer s

memory, bandwidth) efficiently scales |
CRAY T3E-1200F system demonstrates superb p
applications, such as 3D oil exploration and weat!
include Department of Defense Naval Oceanographic Of
Data Systems (EDS), Exxon, German Research Center Fe :
Juelich (KFA), Mobil Oil Company’s Exploration and Produci
Center, NASAs Goddard Space Flight Center, National Energy Rese
Scientific Computing Center, National Oceanographic and Atmospheric
Administration’s Geophysical Fluid Dynamics Laboratory, System
Engineering Research Institute in Korea, United Kingdom Meteorological
Office, and the U.S. Army High-Performance Computing Center.

* The industry-leading highly scalable supercomputer

* Offered in configurations from 6 to 2,048
processors, provides flexibility for customer
acquisitions

* Global scalability allows customers to buy what
they need

* More than 24TFLOPS peak performance, offers
the greatest amount of power for parallel applications

Supports large parallel workloads with up to
4TB central memory

Industry-leading bisection bandwidth in

excess of |22GB per second speeds overall

performance on applications

I/O bandwidth of up to 128GB per second
delivers solutions fast

Easily installed in standard computer facility
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=T8¢ T3E-1200E

No. oF CPUs

AIR-COOLED 6—128

LIQUID-COOLED 32-2048

PROCESSOR MHz 600

PEAK PERFORMANCE More than
2.4TFLOPS
256MB-2GB

NTERCONNECT TOPOLOGY

3D bidirectional
Torus

MAX. BISECTION

122GB/sec
BANDWIDTH
MAX. NO. OF 128
GIGARING CHANNELS
PEAK I/O BANDWIDTH 128GB/sec




Performance
hroughput
PrOd u Ct I V I ty These are the benefits high-
performance computing can bring to your organization. But delivering
these benefits and keeping your valued computer resource operating at
peak efficiency requires more than fast processors. Cray supercomputers are
well-known for their balanced system designs that match fast processors
with industry-leading input/output (I/O) and networking technology. Silicon
Graphics knows that getting data into the computer system and kicking
solutions out is the key to your organization’s overall productivity. That's
why Silicon Graphics developed the GigaRing I/O channel to support all of
the Cray high-end supercomputing systems. The GigaRing channel helps
Cray systems to be the highest performing in the industry. Another
benefit to GigaRing technology is its scalability, allowing customers to
buy only what they need when they need it. The GigaRing channel
supports a wide variety of peripheral devices, including high-performance
disks, tape devices and automated tape robot systems, and industry-

standard networking protocols, including HIPPI, FDDI, Ethernet”, and ATM.

“THE (CRAY) SYSTEMS HAVE PROVEN
THAT THEY CAN TAKE ON THE

CHALLENGE OF OUR BIGGEST, MOST

“...CRAY SYSTEMS HAVE PLAYED A SIGNIFICANT -
COMPLEX PROBLEMS,

ROLE IN IMPROVING QUALITY, REDUCING

Dr: Bruce Ross, Assistant Director
National Oceanic and Atmospheric Administration
IN NISSAN'S CAR DEVELOPMENT PROCESSES Geophysical Fluid Dynamics Laboratory (GFDL)

COSTS, AND SHORTENING DEVELOPMENT TIME

SINCE 1986...WE PLACE A HIGH VALUE ON
CRAY'S LONG=-TERM LEADERSHIP IN THE
WORLDWIDE HPC MARKETPLACE AND TS
CLOSE RELATIONSHIP WITH A WIDE VARIETY OF
SOFTWARE AND ENGINEERING COMPANIES..."
Joji Masuda, General Manager, Engineering Systems Department

Business Process Innovation Division
Nissan Motor Co, Lid.



"*IUsING OUR CRAY PARALLEL-VECTOR SYSTEM
TO SHORTEN DEVELOPMENT TIME ALLOWS US TO
BRING NEW PRODUCTS AND VEHICLES TO

MARKET MORE QUICKLY...REDUCING THE

AND SAVING MATERIALS IN ONE-STEP TOOLING

TRANSLATES TO SUBSTANTIAL COST SAVINGS.”

' NUMBER OF PROTOTYPES WE HAVE TO BUILD
|
[}

Messaoud Youcef-Ouali, Manager
Scientific Computing Strategy
PSA Peugeot Citroén

“THE CRAY SYSTEM IS USED...IN ANALYZING NEW
VEHICLE PLATFORMS TO MEET CORPORATE AND
CUSTOMER REQUIREMENTS. THIS WORK WOULD
BE NEXT TO IMPOSSIBLE WITHOUT THE
CRAY (SYSTEM).”

Ron Bienkowsk, Executive Engineer

Techrical Computing Center
Chrysler Corporation

“CRrAY (SiLicON GRAPHICS) HAS MADE THE
PARADIGM SHIFT FROM PURE RESEARCH TO
PROVIDING WHAT INDUSTRY NEEDS. THEY

UNDERSTAND WHAT IT TAKES TO PROVIDE

REAL-WORLD SOLUTIONS AND HAVE
TAKEN BUSINESS RISKS TO HELP MAKE

Dow MORE COMPETITIVE

Randy Collard, Director, Core R&D Computing
Modeling and Information Sciences
The Dow Chemical Company

“THE VECTOR ARCHITECTURE

HAS ALWAYS PROVIDED SPEED,
BUT ITS LACK OF SCALABILITY
HAS LIMITED IT. THE CRAY
SCALABLE VECTOR PRODUCT
LINE ELIMINATES THAT CONCERN
FOR ME."

Dr; Joseph Villafranca, Vice President

Macromolecular Structure
Bristol-Myers Squibb
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The Power To See is a new way of

supercomputing that gives customers the
ability to see new answers to their most
challenging problems. Brought to vou

by Silicon Graphics, the leader in high-
performance visualization, computation and
high-end data management, these visual
supercomputing solutions tightly integrate
industry-leading capabilities, bringing
forward powerful immersive simulation
environments and tools that let users
bring their simulations to new
life. Users will actually

live in their design or
experiment data, letting
them experience a new
dimension in their problem
solving and a new perception
in their work—leading to better
products, processes, discoveries,

and nsight.

With leading capabilities, simulation
will become even more valuable than

physical testing and more industries and
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Larry Smatrr, Directot
MNational Center for

Supercomputing Applications

organizations will come to know and use this predictive tool as a key
component in what they do—from design, manufacturing, and durability

testing to general scientific discovery.

The compute element is so powerful, the graphics interface so intuitive,
the data management capability so effortless and seamless that even
non-expert supercomputer users will apply this technology to their work.
We believe this will revolutionize the world of supercomputing
and touch more lives in the process. From better car safety to

improved weather forecasts, Silicon Graphics solutions continue to

impact the world.
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Silicon Graphics, Inc. is a leading
supplier of visual computing and
high-performance systems. The c.ompani
offers the broadest range of products

in the industry — from low-end desktop
workstations to servers and high-end
supermlnput'érs.,-l(ey industries include
communications, enérgy, entertainment,
government, manufacturing and sciences.
Silicon Graphics and its subsidiaries |
have offices throughout the world and
corporate headquarters in Mountain

View, California.
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