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Computing, Computational Grid, and
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Self Adapting Software
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Self Adapting Numerical Software -

SANS Effort
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ATLAS (bGEMM n=500)

Tinme (seconds)

ScaLAPACK - PDGESYV - Using collapsed NWS query from UCSB
42 machine available, using mainly torc, cypher, msc clusters at UTK [Jan 2002]
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Some Automatic Tuning Projects
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In the past: Isolation
Motivation for Grid Computing

Today: Collaboration




Grids are Hot
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NetSolve Network Enabled Server

NetSolve: 1he Big Picture
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No knowledge of the grid required, RPC like.
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NetSolve: 1he Big Picture
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No knowledge of the grid required, RPC like.

Basic Usage Scenarios
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University of Tennessee Deployment:
Scalable | ntracampus Research Grid: SInNRG
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NSF/INGS
GrADS - GrADSoft Architecture

Performance
Feedback

Performance

Software Problem

Components

Grid
- Negotiation Runtime

System
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ScaLAPACK
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ScaLAPACK Grid Enabled

GrADS Numerical Library
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Big Picture...

Natural 1 Natura
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Numerical Libraries for Clusters

Stage data to disk




Numerical Libraries for Clusters
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Numerical Libraries for Clusters
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Numerical Libraries for Clusters

Can use Grid infrastructure, i.e.GlobusNWS, but doesn’t have to.
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Experimental Hardware / Software Grid

MacroGrid | TORC CYPHER OPUS
Testbed
Type Cluster Cluster 16 Dua Cluster
8 Dual Pentium Pentium |11 8 Pentium 1
11
(o] Red Hat Linux Debian Linux Red Hat Linux
2.2.15 SMP 2.2.17 SMP 2216
Memory 512 MB 512 MB 128 or 256 MB
CPU speed 550 MHz 500 MHz 265 — 448 MHz
Network Fast Ethernet Gigabit Myrinet
(100 Mbit/s) Ethernet (SK- (LANai 4.3)
(3Com 9843) and with 16 ports
3C905B) and switch each
switch (Foundry
(BayStack Fastiron I1)
350T) with 16 with 24 ports
ports
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Independent components being
put together and interacting




- PDGESV Experiments: Time
Breakdown

ScalLAPACK - PDGESV - Using collapsed NWS query from UCSB
42 machine available, using mainly torc, cypher, msc clusters at UTK [Jan 2002]
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LAPACK For Clusters
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Rescheduling/Redistribution
Experimental Results
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Rescheduling/Redistribution
Experimental Results
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W Application execution

O Redistribute time

B Checkpoint read+write

O Restart time

O Start time

B Grid overhead
: BNWS

o

App: 13600, 4 Appl: 13600, 4 torcs Ap’?]: 13620’4

cyphers App2: 13600, 4 cyphers+4 torcs About 12% better

Noresheduling  torcsrdyphers,  NOTSIMING - perfor mance even with
introduced 4 mins.

into the run redistribution and restart.
With rescheduling

Fault Tolerance in the Message Passing
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Algorithmic Fault Tolerance

Research Directions
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Futures for Numerical Algorithms
and Software on Clusters and Grids
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Collaborators

Many opportunities within the
group at Tennessee
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