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H. Mauer , H. Simon, E. Strohmaier , &  JDH. Mauer , H. Simon, E. Strohmaier , &  JD

- Listing of the 500 most powerful
Computers in the World

- Yardstick: Rmax from LINPACK MPP
Ax=b, dense problem

- Updated twice a year
SC‘xy in the States in November
Meeting in Mannheim, Germany in June

- All data available from www.top500.org
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Fastest Computer  Over Time
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Rank Manufacturer Computer 
Rmax 

[TF/s] 
Installation Site Country Year Area of 

Installation 
# Proc 

1 IBM ASCI White 
SP Power3 

7.23 Lawrence Livermore  
National Laboratory 

USA 2000 Research 8192 

2 Compaq AlphaServer SC 
ES45 1 GHz 

4.06 Pittsburgh  
Supercomputing Center 

USA 2001 Academic 3024 

3 IBM SP Power3  
375 MHz 3.05 NERSC/LBNL USA 2001 Research 3328 

4 Intel ASCI Red 2.38 Sandia National Laboratory USA 1999 Research 9632 

5 IBM ASCI Blue Pacific 
SST, IBM SP 

604E 

2.14 Lawrence Livermore  
National Laboratory 

USA 1999 Research 5808 

6 Compaq AlphaServer SC 
ES45 1 GHz 

2.10 Los Alamos  
National Laboratory 

USA 2001 Research 1536 

7 Hitachi SR8000/MPP 1.71 University of Tokyo Japan 2001 Academic 1152 

8 SGI ASCI Blue 
Mountain 

1.61 Los Alamos  
National Laboratory 

USA 1998 Research 6144 

9 IBM SP Power3 
375Mhz 

1.42 Naval Oceanographic Office 
(NAVOCEANO) 

USA 2000 Research 1336 

10 IBM SP Power3 
375Mhz 1.29 Deutscher Wetterdienst Germany 2001 Research 1280 

Top 10 Machines (November 2001)
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Performance Development
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High-Performance Computing Directions: 
Beowulf-class PC Clusters
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Definition: Advantages:

Enabled by PC hardware, networks and operating 
system achieving capabilities of scientific workstations 
at a fraction of the cost and availability of industry 
standard message passing libraries. However, much 
more of a contact sport.
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Pentium 4 - SSE2
Today’s “ Sweet Spot”  in Price/Performance

� +; =� � � >0� =%%� 2 � >� � � � 
 � � � � � � 0� " * ?� � " �
@� +<* ?� � +� � � � � � 0� 
 � � � 
 � 
 �� � &� � � � � � � � �
+; =� � � &� � 3� 0� � �	 � � � � ' � 
 � � � � � � � � 
 �� �

� . 
 
 � � � �� 	 � . � 2 � � 45
 � � � �� � � � +� A. . 4+B
� ' � �� � � � � � � �� 
 � � � � � " ==� � � ' � �� � 
 
 � � 
 �� � �

� �� � &� � � � � . � 2 � � � 444� � � � � &� � � 
 � � �� �� � � � &� � 
 �� 	 � � � �� 

� � � � � � � � 
 � * =� � �
 � � &� � 
 �� 	 � � � �� 
 � +C� A=; $� � � &� � 3� � )B
� � � � � � � � 
 � D+� � �
 � � &� � 
 �� 	 � � � �� 
 � =C� A#; * � � � &� � 3� � ))B

� . � 2 � � " +$8� �
 � �� 
 � 	 � 


� � � ' � � � � � � � � � � � � � � � 
 � � � � � � 	 � � � � 
 � �� � 
 
 � � 
 �� � � ; �

� � � 
 � &E� � � � � � �&� 
 � � � � � � 
 
 � � 
 � � � � � �� � 
 
 � � 
 �� � � � 
 � � � �

14

0

500

1000

1500

2000

2500

3000

3500

4000

4500

100 200 300 400 500 600 700 800 900 1000
Size

M
fl

o
p

/s

Intel P4 1.5 GHz 32-bit SSE2

Intel P4 1.5 GHz 64-bit SSE2

Intel P4 1.5 GHz

ATLAS Matrix Multiply 
Intel Pentium 4 at 1.5 GHz – using SSE2

� � �� � � � �� ��  �� � �
 	 �� � �! ! " �

� � �#� � � �� ��  �� � �
 	 �� � �! ! " �

� � �#� � � �� ��  �� �

� $%&&&�� � � �	 ' 	 � � ( �) *�$&�+&� , �  � � 	 �--



Page 8

15

Distributed and Parallel Systems
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What is Grid Computing? 
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QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.
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The Computational Grid is…
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Computational Grids and 
Electric Power Grids
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An Emerging Grid Community 
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Globus Grid Services
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Broad Acceptance of Grids as a Critical Platform for Computing
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On August 2, 2001, 
IBM announced a new 
corporate initiative to 
support and exploit 

Grid computing.  

AP reported that IBM 
was investing $4 

billion into building 50 
computer server farms 

around the world.
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UTK’s Grid Research Effort
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University of Tennessee Deployment:         
Scalable Intracampus Research Grid SInRG
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 � �� 	The Knoxvil le Campus has two DS-3 commodity Internet connections and one DS-3 Internet2/Abilene connection. 

An OC-3 ATM link routes IP traffic between the Knoxville campus, National Transportation Research Center, and
Oak Ridge National Laboratory.  UT participates in several national networking initiatives including Internet2 (I2),
Abilene, the federal Next Generation Internet (NGI) initiative, Southern Universities Research Association (SURA)
Regional Information Infrastructure (RII), and Southern Crossroads (SoX).

The UT campus consists of a meshed ATM OC-12 being migrated over to switched Gigabit by early 2002.
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Motivation for NetSolve
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NetSolve: The Big Picture
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Where Does the Performance Go? or
Why Should I Care About the Memory Hierarchy?

µProc
60%/yr.
(2X/1.5yr)

DRAM
9%/yr.
(2X/10 yrs)1

10

100

1000

19
80

19
81

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

_

DRAM

CPU

19
82

P
er

fo
rm

an
ce

Time

“Moore’s Law”

Processor-DRAM Memory Gap (latency)

Processor-Memory
Performance Gap:
(grows 50% / year)

20
01

_

40

Optimizing Computation and Memory Use
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Memory Hierarchy
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Self Adapting Numerical Software -
SANS Effort
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Self-Adapting Numerical Software              
(SANS) Effort
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Software Generation 
Strategy  - ATLAS BLAS
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ATLAS (DGEMM n = 500)
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Pentium 4 - SSE2
Today’s “ Sweet Spot”  in Price/Performance
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Related Tuning Projects 
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