
Page 1

1

Myrinet User's Group Conference                                        
12-14 May 2002                                                     
Vienna, Austria

Per formance Optimization for  
Cluster  Computing

� � � � � � � � 	 � 
 
 �
� � � � � � 
 �� � � � � � � � 
 �� 	 � � � � � 
 � 
 � 
 �

� � � � � 
 � 
 � � � �� � � � � � � � � 
 
 � � � 

� � �� � 
 � �
 � � � � � � � � � � � � � �

2

Overview

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


� � � $� � %� � � 
 � � �� � 
 � 
 �

� $� $�

� & � 
 � � � � � � � � 
 � � � � � � '

� � � � � � � � � � � 	 � 
 � � � � 
 � � � � 
 � � � � �
� � � � � � � � � � � � � � � � � � � � � � � 	 � � �

� � � � � � � � � 
 � � � � � � � � � � � � 
 � � � � � � �



Page 2

3

� $� � � � � � 
 � � 
 � � � � � �

� � � 
 � 
 � � � � � � 
 �� �

� ( 
 
 � ) * * � �� � 
 � 
 � +
 � � , - - +� 
 	 �

� . � � 
 ( � � 
 � � / - - � � �� � 
 � 
 � � 01� � � � � 2 � 
 �� � 


4

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
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Optimizing Computation and Memory Use
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What is Self Adapting
Performance Tuning of Software?
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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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LAPACK For Clusters
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User has problem to solve (e.g. Ax = b)

Natural 
Data (A,b)

Middleware 

Application Library (e.g. LAPACK, 
ScaLAPACK, PETSc,…)

Natural 
Answer (x)

Structured
Data (A’ ,b’ )

Structured
Answer (x’ )

Big Picture…

30

File System -based

User

A b

Stage data to disk
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File System -based

User

A b Library
Middle-ware

32

File System -based

User

A b Library
Middle-ware

NWS
Autopilot

MDS

Resource 
Selection

Time function
minimization
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File System -based

User

A b Library
Middle-ware

NWS
Autopilot

MDS

Resource 
Selection

0,0 0,1 …

Time function
minimization

Can use Gr id infrastructure, i.e.Globus/NWS, but doesn’ t have to.
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Resource Selector
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Ax = b
Cluster of 8 Pentium III 933 MHz
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LAPACK For Clusters (LFC)
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TORC Cluster
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Ax=b using HPL
16 Pentium III 550 MHz TORC
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Tools for 
Performance Evaluation
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Performance Counters
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Performance Data 
That May Be Available
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PAPI - Supported Processors
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Early Users of PAPI
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Dynamic Instrumentation:
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Perfometer/ DynaProf
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GUI Server Application

Next Version of                                    
Perfometer Implementation

Application

Application
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PAPI’s Parallel Interface
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Futures for Numerical Algorithms 
and Software on Clusters and Grids
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