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A Power Controlling System on a Cluster for
Constructing Energy Efficient Applications

DAISAKU YOKOYAMA'T and MASARU KITSUREGAWA'

As on-demand computing environments have become popular, elastic programming frame-
works that can adapt resources to demands have become to be required. Reducing electric
energy consumption is highly required in these days, as well as speeding up the computation.
Clusters are often built by several components such as computing nodes, interconnects, stor-
ages, that are controlled by the mixture of several de facto power APIs. These components
should be treated in a coordinated way to achieve required job. It is not so easy to use. We
propose a power API on a cluster that can control these components with simple and unified
way. Through a simulation using large scale task-trace of a real cluster, we can find that
our approach can reduce power consumption by around 13%. We also examine a tree-search
elastic application on our system, and find that we can reduce power by between 14% and

23%.
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Table 1 Computation components

iIE Y —Y  DELL PowerEdge R610

CPU Xeon E5530 x 2 (total 8 core)
Memory 24GB

Disk 500GB SATA x 4

v b= AL v T
FMHEH (10G, 24 port)
EHHA (1G, 48 port)

Summit X650-24x
DELL PowerConnect5448
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Table 2 Power consumption of each component

T HEES) (watt)
B —,3 (busy) 242

F—3 (idle) 115

¥ —¥ (boot) 139

Y —,3 (shutdown) 119

F =3 (off) 5.8

10G switch 230

1G switch 48

35

network EXX=
computing server

30

25

20 |-

Consumed power (kW)
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Fig.1 Estimated power consumption
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