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Performance Optimization for
Cluster Computing
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This is no official ranking. Please read here to learn more about the results and the benchmarks

Number of results: 100

Go back to form

Mon May 6]

Node Total Total Peak
# s Country System Name Interconnect
Self, Western
Locus Supercluster
1 |Locus Discovery usa Locus Supercluster e 960 1920 1920.00 Fast Ethernet
2 | IWR, University Heidelberg | Germany HELICS MEGWARE, TWR 256 512 1433.60 Myrinet 2000
3 | Mississippi State University | USA EMPIRE 18M s19 1038 1157.40 Fast Ethernet
Brookhaven National
a usa RHIC Computing Faciity VA Linux and 18M | 706 1412 1082.80 Fast Ethernet
Laboratory
United
5 | Inpharmatica Ltd Biopendium In house 800 1220 1061.00 Fast Ethernet
Kingdom
6 |Shell Technology Netherlands | Genesis Machine 1BM 1030 1038 1037.10 Gigabit Ethernet
Exploration and Production
7 |ncsa usa Platinum 18M s16 1032 1032.00 Myrinet 2000
g |AIST - Computational Japan CBRC Magi system NEC 520 1040 967.20 Myrinet 2000
Biology Research Center
g | Real World Computing Japan RWC SCore Cluster 111 Self-made 512 1024 955.40 Myrinet 2000
Partnership
University of Utah, Center
10 | for High Performance usa 1CE Box Self Made 303 406 914.90 Fast Ethernet
Computing
11 | Inphamatica Ltd. Coisd Biopendium I Northgate 880 880 856.00 Fast Ethemet
Kingdom Information Solution
1> | Lawrence Livermore s Lawrence Livermore National | ;o oo o oa asn Je1.60 cthamet
National Laboratory Laboratory
13 | Incyte Genomics usa Incyte Genomics In house 767 1511 754.00 Gigabit Ethernet
14 | Sandia National Lab usa CPlant Siberia Self-made 628 626 628.00 Myrinet
15 | GX Technology Corporation | USA HGSC GX Technology s85 754 620.22 Gigabit Ethernet
16 |sun usa HPC 4500 Cluster sun 90 720 483.84
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Where Does the Performance Go? or

Why Should | Care About the Memory Hierarchy?
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Where Does the Performance Go? or
Why Should | Care About the Memory Hierarchy?

Processor-DRAM Memory Gap (latency)
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Optimizing Computation and Memory Use
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Optimizing Computation and Memory Use
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Optimizing Computation and Memory Use
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Memory Hierarchy
$ ( ( ( (
( ( +
$ ( ( ( +
Processor Tertiary
Storage
Secondary .
Control Storage (Disk/Tape)
(Disk)
— Level Main
é‘? 09 2and3 Memory | |Distributed || Remote
Datapath all18a Cache (DRAM) Memory Cluster
@ 3= (SRAM) Memory
[%2]
Speed (ns): 1s 10s 100s 108%0100(35 10,000,000,000s
S ms
Size (bytes): 100 (10s sec)
ze (bytes): 100s Ks Ms 100,000s 10,000,000 s
(1smg) (10s ms)
Gs Ts

Motivation Self Adapting Numerical
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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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MFLOP/S
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ATLAS Matrix Multiply
Intel Pentium 4 at 2.53 GHz — using SSE2
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Table 1: Performance in Solving a System of Linear Equations
Computer “LINPACK Benchmark” “TPP” “Theoretical
n =100 Best Effort Peak” Mflop/s
08/ Compiler Mfop/s | n=1000, Mflop/s
Intel P4 2.53 Ghz ifc -03 -xW -ipo -ip -align 1190 2355 5060
NEC SX-6/8 (8proc. 2.0 ns) 41520 64000
NEC SX-6/4 (4proc. 2.0 ns) 23680 32000
NEC SX-6/2 (2proc. 2.0 ns) 13350 16000
NEC $X-6/1 (Iproc. 2.0 ns) R12.1 -pi -WF -prob_use” 1161 7575 8000
Fujitsu VPP5000/1(1 proe.3.33ns) | fit -Wv,-r128 -OF -KA32 1156 8784 9600
Cray T932 (32 proc. 2.2 ns) 29360 57600
Cray T928 (28 proc. 2.2 ns) 28340 50400
Cray T924 (24 proc. 2.2 ns) 26170 43200
Cray T916 (16 proc. 2.2 ns) 19980 28800
Cray T916 (8 proc. 2.2 ns) 10880 14400
Cray T94 (4 proc. 2.2 ns) 90 -03,inline2 1129 5735 7200
IBM eServer pSeries 690 Turbo
16 proc{1300 MHz) 28080 23200
IBM eServer pSeries 690 Turbo
8 proc(1300 MHz) 18290 41600
IBM eServer pSeries 690 Turbo -03 -garch=pwr4 -qtune=pwrd
1 proc(1300 MHz) -Pv -Wp,-ead 78, gl 1074 2894 5200
18
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Related Tuning Projects
B88
88 (
+ +(+ *G H
88 & 8 8 ( &
$B $
$ B ($
+ o+ + *G * ( , #2 2
O
$ K
$ ( K (
$ ( (
D =D D :I; =
C>
) + + + *G
19
Machine-Assisted Application
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Work in Progress

SANS Approach Applied to Broadcast

(P11 8 Way Cluster with 100 Mb/s switched network)
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Work in Progress:

SANS Approach Applied to Broadcast

(P11 8 Way Cluster with 100 Mb/s switched network)
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CG Variants by Dynamic Selection at

Run Time

(

Classical

Precondifioner upplicution:
24 M7l
( Matrix-vector product:

- Inner products 1:

B p/poia
Sedrch direction update:
@ pz+pp
Mutrix-vector product:
ap Axp
( Preconditioner upplication:

Inner products 2:

/lQ a=p/m

Residudl update:
y T Q r+r—aldp
3+ 3 separate inner products
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CG Variants by Dynamic Selection

Run Time

at
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Classical Saad/Meurant Chronopoulos/Gear  Eijkhout
Norm fion:
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24 M7l Z4z—ag e M7l id
Muatrix-vector product:
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¢+ 2taz
c e (M 1) Ap)
B« p[poia B = ppredict/ Pord B+ p/poa id
Seurch direction update:
@ p+z+0p id id id
Mutrix-vector product:
ap Axp id ap + az + Pap id
( Preconditioner upplication:
g+ M~ tap
Inner products 2:
(D ™+ plap
+ 4= apq
ervor = Vi 7 (=B T4 C+ Be
Prrue = 2'1
/,Q a=p/ - Prrue - -- a=p/w
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3 + 3 separate inner products 4 combined 3 combined 4 combined
1 extra vector update id id
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LAPACK For Clusters

Sample computing environment...

Users, etc.
100 Mbit

Network File Systerm,
SUN’s NFS (RPC/UDP)

Remote Memory Server,
<.g. TBP (TCP/IP)
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How ScaLAPACK Works
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Big Picture...

Natural 1 Natura
Data (A,b) Answer (x)

Structured
Data(A’,b")

Structured
Answer (X’)
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File System -based

Stage datato disk
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File System -based
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File System -based
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File System -based
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Can use Grid infrastructure, i.e.GlobusNWS, but doesn’t have to.

Resource Selector
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Ax=Db

Cluster of 8 Pentium 1l 933 MHz
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TORC Cluster
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MPI bytes broadcast vs. time, TORC
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BLACS broadcast results, 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 PAP
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What is DynaProf?
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Dynamic Instrumentation:
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Perfometer/ DynaProf
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Next Version of
Perfometer Implementation
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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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Collaborators
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