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Power cost estimate for
2MW supercomputer

A 10000 nodes

A 200 Watt each

A 365 days x 24 hours
A $0.1 per kWh

$1.75M annually



Power iIn HPC

A HPC capability supercomputers get
bigger
~10 MW

A However application efficiency is often

low
~10-60% of peak performance
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Means of Improving

Power Efficiency
(useful job per unit of energy)

A Improve performance
(thatos what we try dol

A Reduce power (and peak performance)
while maintaining application performance

A Use more power efficient architectures
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Motivation

A Get a grip on power consumption
A Perform power and performance
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SPECpower ssj2008

A First industry-standard power and
performance benchmark

A Throughput oriented

A Not your typical HPC load

A Not free ($1600, $400 educational)
A Requires a power analyser

A Well defined methodology
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Power and Performance
Benchmarking Methodology

A Type of benchmark
Time- or Throughput-based or Mixed

A Quantitative vs Qualitative
Defined accuracy, say ~5%

A Active-ldle power
|dle power and time to switch

A Temperature?
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Power Analyser Reguirements

A Logging rate of >= 1/sec

A Remote control (start/stop or time stamp)
A Accuracy 1% or better

A Recently calibrated

A Crest Factor (amperage spike) >= 3

A True RMS measurements
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Daresbury GPU cluster

A SuperMicro X8DAi m/b

A dual Intel Xeon E5540 @
2.53GHz (max TDP 80 W)

A 24GB DDR3 per node
A Voltaire HCA410-4EX
A SATAII hard drive

A Dual-power PSU

A 8x Tesla S1070



