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2299 TOP500 - Overview

« Listing of the 500 most powerful Computers in the World

« Yardstick: Rmax from Linpack TPP performance

Ax=Db, dense problem /

« Updated twice a year:

- ISC*xy in Germany, June Xy
- SC'xy in USA, November xy

Rate

Size

@ All data available at www.top500.0rg
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=299 Status of the TOP500

# 1. List in June 1993

« 20. List on Nov. 20, 2002, at SC2002 in Baltimore

%

21. List on Jun. 25, 2003 , at 1ISC2003 in Heidelberg

.

22. List on Nov. xx, 2003, at SC2003 in Phoenix

« Accepted by users and manufacturers
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2299 TOP500 in the media
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2299 TOP500 list — Data shown

# Manufacturer Manufacturer or vendor

v Computer Type indicated by manufacturer or vendor

¥ Installation Site Customer

¥ Location Location and country

¥ Year Year of installation/last major update

# Installation Type Academic, Research, Industry, Vendor,
Classified, Government

# Installation Area e.g. Research: Energy / Industry: Finance

¥ # Processors Number of processors

® Riax Maxmimal LINPACK performance achieved

® Rpeak Theoretical peak performance

® Nax Problemsize for achieving Rmax

= Ni/o Problemsize for achieving half of Rmax

® Nuworld Position within the TOP500 ranking
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9500 51h List: The TOP10

Area of

Rank Manufacturer Computer i Installation Site Country Year : # Proc
[TF/s] Installation
1 NEC Earth-Simulator ~ 35.86 Earth Simulator Center Japan 2002  Research 5120
ASCI Q, AlphaServer Los Alamos

2 HP sC 13.88 National Laboratory USA 2002  Research 8192
Linux Networx/ Lawrence Livermore

3 Quadrics MCR Cluster 7.63 National Laboratory USA 2002  Research 2304
ASCI White Lawrence Livermore

4 IBM SP Pover3 7.3 National Laboratory USA 2000  Research 8192

Seaborg NERSC

2 (21 SP Power 3 e Lawrence Berkeley Nat. Lab. BN R S828

6 IBMQuadrics ocriesCluster g Lasuigincs s oz USA 2003 Reseach 1920
Xeon 2.4 GHz ' National Laboratory
. PRIMEPOWER National Aerospace

7 Fujitsu HPC2500 541 Laboratory of Japan Japan 2002  Research 2304

rx2600 Itanium2 Pacific Northwest
. R Cluster Qadrics HEE National Laboratory DERAME R =
AlphaServer SC E45 Pittsburgh :
9 HP 1 GHy 4.46 Supercomputing Center USA 2001 Academic 3016
10 HP AlphaServer SC ES45 308 Commissariat a I’Energie Atomique France 2001  Research 2560

1GHz (CEA)
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=299 performance Development
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=292 Projected Performance Development

10 Pflop/s

1 Pflop/s

100 Tflop/s

10 Tflop/s

1 Tflop/s |
100 Gflop/s

10 Gflop/s
1 Gflop/s |
100 Mflop/s 5

1993

21th List /7 June 2003

1995 1997 .

www.top500.org

page 9



e 218t LISt TOPL

500
CERTIFICATE

The Earth Simulator System, Manufactured by NEC at the
Earth Simulator Center, Japan

is ranked

No. 1

among the worlds’ TOP5o0 Supercomputers with
35.86 TFlop/s Linpack Performance
TOPgoo list published at the ISC2003 Conference in Heidelberg, Germany, |une 25, 2003

Congratulations from The TOPgoo Editors

lontd Wer 7z Koo M

Hans Meuer Erich Strahmaier Jatk Dongarma Hieest Siman
University of Mannhaim NERSL [Berkeley Lab Iﬂmhim HERSL [ Barkeley Lab
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B others | 400

B Hitachi

B NEC

B Fujitsu | 300
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O TMC )

B HP 200 -
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=299  Manufacturers Performance

mothers | 100%
W Hitachi 90%
B NEC 80%
B Fujitsu 70%
mintel B 60% -
BTMC E 500 -
Hm HP g 40%
O Sun 5 30%
BIBM |k 500
O SGl 10% |
E Cray 0%
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= CONtiINeNts Performance

Performance
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_ == FEuropean Countries

B others
O Switzerland

B Benelux

O Scandinavia

O France

50
O UK
O Germany 0
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_ weews Customer Types
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e CUSTOMEr Tzees Performance
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Processor Types
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@Em Architectures
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@Em Architectures
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=299 NOW - Clusters
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Excerpt from the 21th list

Rank Manufacturer Computer Frn;‘g Installation Site Country  # Proc
3 Linux Networx MCR Linux CIL_Jster Xeon - 7 634 Lawrence Livermore National USA 2304
Quadrics Laboratory
6 IBM xSeries Clustt_er Xeon — 6.586 Lawrence Livermore National USA 1920
Quadrics Laboratory
8 Hewlett- 2600 Itanium2 - Quadrics  4.881 PN NN et USA 1540

Packard Laboratory
. Aspen Systems, Xeon — Forecast Systems Laboratory —

11 HPTI Myrinet2000 3.337 NOAA USA 1536

19 Atipa . . N
P4 Xeon Cluster - Myrinet ~ 2.207 Louisiana State University USA 1024

Technology

PowerEdge 2650 P4 Xeon — University at Buffalo,
25 Dell Myrinet 2.004 SUNY, CCR USA 600
31 IBM N 1593 NCSA USA 512

Myrinet

39  Self-made PowerRACK-HX Xeon Gigé 1.202 University of Toronto Canada 512
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soo’ | he Most Powerful
Supercomputers 1993 - 2003

%

We want to look at systems in the early and mid 1990s
INn perspective

In order to account for the rapid performance growth,
we need to normalize Rmax performance

Define normalized Rmax for a system the ratio of its

Rmax performance and the sum of all Rmax for all the
systems on the list

For each system on all twenty lists we recomputed the
normalized Rmax in %

%

g

g

g

The we added all the normalized Rmax values together
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500
s OYStEMS — Aggregated Performanceo

Site Company System sum% Max Sum

norm Rank Rmax

Rmax TF/s
1 Sandia Intel ASCI Red 49.7% 1 26.24
2 NAL Fujitsu Numerical Wind Tunnel 41.2% 1 3.68
3 ES Center NEC Earth-Simulator 37.9%| \1 107.58
4 Sandia Intel XP/S5140 26.9% 1 1.45
) LLNL IBM ASCI White 25.6% 1 41.31
6 LANL TMC CM-5 19.8% 1 0.66
7 LANL SGlI ASCI Blue Mountain 18.3% 2 15.16
8 U. Tsukuba  Hitachi CP-PACS 16.2% 1 5.15
9 LLNL IBM ASCI Blue-Pacific 15.8% 2 17.15
10 Minnesota SC TMC CM-5 13.7% 2 0.48

Excluding Classified Sites
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2209 systems — Max Performance%

Site Company System Edition % Rank
Rmax
1 ES Center NEC  Earth-Simulator Jun-02 16.2% 1
2 NAL Fujitsu Numerical Wind Tunnel Nov-93 85% 1
3 Sandia Intel  ASCI Red Jun-97 83% 1
4 LLNL IBM ASCI White Jun-02 6.7% 1
5 Sandia Intel XP/S140 Jun-94 6.4% 1
6 LANL TMC CM-5 Jun-93 5.3% 1
7 U.Tsukuba  Hitachi CP-PACS Nov-96 46% 1
8 LLNL IBM ASCI Blue-Pacific Nov-99 4.2% 2
9 LANL SGl ASCI Blue Mountain Jun-99 4.1% 2
10 Government Cray T3E1200 Jun-98 39% 2
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500 :
@b Most Powerful Supercomputer Sites

« In order to determine the most powerful sites we added
the normalized Linpack Rmax values for all machines

and all 21 lists
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500 ..
e SIt@S — Aggregated Performance%o

Site sum % Max Sum Country
norm. Rank Rmax
Rmax TF/s
1 Sandia National Laboratories 85.1% 1 37.21 US
2 Los Alamos National Laboratory 80.1% 1 63.82 us
3 Lawrence Livermore National Lab 66.3% 1 9424 US
4 NAL 47.7% 1 11.02 Japan
5 Earth Simulator Center 37.9% 1 107.58 Japan
6 University of Tokyo 34.6% 1 19.71 Japan
7 Pittsburgh Supercomputing Cente 29.8% 2 23.84 UsS
8 NERSC/LBNL 29.0% 2 2498 US
9 Oak Ridge National Laboratory 28.0% 3 1595 us
10 NAVOCEANO 24.2% 5 2053 US

Excluding Classified Sites
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2299 TOP500 - Team

.

Hans- Werner Meuer, University of Mannheim
Erich Strohmaier, NERSC/LBNL

Jack J. Dongarra, University of Tennesse
Horst D. Simon, NERSC/LBNL

Anas Nashif, Prometeus GmbH

Y 9% 9%

.

More Information at www.top500.0rg or cluster.top500.0rg
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