'The hub of advanced computing in Western Australia’

PLUG Talk

“IVEC will increase Western Australia's innovative
capacity and economic development through the
exploration, evolution and exploitation of
advanced computing technology, high-speed
communications, scientific visualisation, grid
technologies and e-Research infrastructure.”

Dr Stuart Midgley stuart.midgley@ivec.org
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Local Resources

Murdoch UWA

32 CPU IBM Cluster 160 CPU Cray XT3
64 GB RAM 320 GB RAM
2TB disk J0TE disk
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National Resources
1680 cpu SGI Altix
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Connectivity via AARNET

@ Singapore
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Resources available

Locally Nationally
e 2.8 million hours of e 240 thousand hours
cpu time per year of cpu time per year
e 50TB of storage e 1.2 Peta-bytes of
storage

e Fast networks

e Visualisation * Fast networks

facilities
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Scientific Computing

Electronic properties of: V

e semiconductors

e molecular crystals

e zeolites as
heterogeneous
catalysts

2,300 atoms on 64
CPUs in 6 hours using
100GB of memory.
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SGI Altix 3700 Bx2

e 160 Itanium2 processors
e 1.5GHz

- 4 MB cache
—- 6 GFlops/cpu
e 320 GB shared memory

- 2 GB/cpu
- 10.5 GB/s
10 TB disk

- 466 MB/s
4 TB tape

IVEC
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ltanium?2 Processor

50-bit pl'avs[cat and 64-bit

Support for 4GB page size > 1024 TB 4 virtual addressing
4 i e
e el e ooy ol
throughput 1.5-6 MB E:::;:gt: mm:nr{;ﬂcﬁ;r
minimlzrr‘:g unnecessary

Short pipeline to minimize P> cache line transfers
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miss predict penalties Parallel issue ports avoids
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Powerful branch arch to Registers Resources
om el gt by g 128 FP, Integer, 8 branch, gy e it s OB

branch mispredicts 64 predicate and 96 rotatin unrolling and branch
intensive code execution.

High precision math / 8 Integer, 2FP 2 Load and Dual 80-bit FMACs w/ 128-bit
trilunsmndantal library for > 3 Branch 1 SIMD 2 Store support for efficient single and
complex scientific calculations dual precision muitiply-add

1.6 GHz
6 Instructions / Cycle
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Numa Node

Node Board
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Topology
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e 466MB/s Raid 5
e Dual controllers
e 2Gb/s Fiber Channel

- 4 front-side loops
— 4 back-side loops
e 2GB cache

— Mirrored if desired
e 10TB




Software Stack

e SUSE Linux Enterprise Server 9SP2

- CPU and MEM sets
— High throughput 10

— Numa aware

o SGI ProPack 4SP2

- XPMEM/MPI
- JOB
- DMF/XFS/XVM

— Math libraries
 ANU PBS

- Job management

Sg1

— Job pre-emption

- Job monitoring
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Tuning

e Minimum and maximum time slice (10000us-100000us)
e Minimum free memory (16GB)

o Pdflush affinity (cpu's 0-3)

e Boot cpu/mem set (cpus 0-3, mems 0-1)

e Every sessionin a JOB

e Try to control buffer cache

e Balance fiber loops

e |Large page support (16kb)

e Waiting on page migration from SGI/SuSE
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QUESTIONS

help@ivec.org




