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Predicting Optimized Energy Efficiency
of Large-scale PC Cluster System

HipeaK! KIMURA, 12 Takayukr IMapafl
and MITSUHISA SaTO !

Recently, it has become important to improve the energy efficiency of high
performance PC cluster systems. Profile-based optimization, which defines pro-
gram regions that have the almost same characteristics and selects the best
P-State by analyzing profiles, can achieve good energy saving. However, it is
difficult to evaluate the energy efficiency in the large-scale cluster system, and
the scalability of optimized energy efficiency has not been discussed.

In this paper, we propose a method of predicting optimized energy efficiency
of the large-scale PC cluster system. We predict the scalability of optimized en-
ergy efficiency by using performance effects of parallel processing and frequency
scaling obtained in a small system. As a result, we found that the power-aware
scalability is defined by application characteristics, especially speedup effects of
parallel processing. And it was forecast that the energy optimization method
achieves energy saving in the large-scale PC cluster system.
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CPU Intel Core2Quad Q9650
Default Frequency 3,000 MHz

Memory DDR2 SDRAM 8GB

HDD HGST HDT721010SLA360
Network Gigabit Ethernet

Kernel Linux 2.6.28-perfctr
Compiler gee 4.1.2

MPI OpenMPI 1.3.2
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