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Towards Energy Efficient Programming —
An Implementation of a Power Control Interface on a Cluster

DAISAKU YOKOYAMA, ! KENJIRO TAURAT2
and MASARU KITSUREGAWAT!

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.
We should minimize powered elements that are sufficient to execute user’s job. Clusters are
often built by several components such as computing nodes, interconnects, storages, 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. Our system
can reduce power consumption through shutting down elements that are not required by the
user’s job. In this presentation, we describe the design and implementation of this system,
and introduce a use-case working with a work-flow scheduler.
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Fig.1 Experimental environment
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Table 1 Computation components

goooo DELL PowerEdge R610

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

Disk 500GB SATA x 4

gooooooooo
0oo (10G, 24 port)
000 (1G, 48 port)

Summit X650-24x
DELL PowerConnect5448
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Table 2 Power consumption of each component
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Fig.2 Estimated power consumption
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Fig.3 Execution time of each move
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gooobooooooooobooooooooooon
gobobooobooboOoooobooooboDbOon
goboboooooooooooooboooooooon
gooobooooooooooooooooooon
gobooooooooooooobooooooobon
oo GXpOOODODOOOOOOOOOOOODOOO
Elastic 0ODOOO0OO0OO0OOOOOOCOOOODOODO
ddoooooooooooooooooooooon
goooooooooooooboooooooooon
goooooooooooboooooooooon
00000000000 ElasticOOOOOOOOO
gooooooooooobooobooooooon
gobboooooobooooboooooooood

gobobooooooooobooocOooooooon
goooooooboobooooooooocoooooon
gooooobooooooooooooboooooon
gboobooobobooooooobooobooobon
gobobooooooooooooooobooooon
gooooboooooooooobooooooon
gooooooooooooooobooooooboon
gooooooooooooobooobooooooon
goooooooooooboobooooobooobon
gobooobooooooooobboooooooooon
goboooooooo

o o 0O o

1) Armbrust, M., Fox, A., Griffith, R., Joseph,
A.D., Katz, R., Konwinski, A., Lee, G., Patter-
son, D., Rabkin, A., Stoica, I. and Zaharia, M.:
A view of cloud computing, Communications
of the ACM, Vol.53, No.4, pp.50-58 (2010).

2) Barroso, L.A. and Holzle, U.: The Case for
Energy-Proportional Computing, Computer,



Vol.40, No.12, pp.33-37 (2007).

3) Raghavendra, R., Ranganathan, P., Talwar,
V., Wang, Z. and Zhu, X.: No "power” strug-
gles: coordinated multi-level power manage-
ment for the data center, Proceedings of the
18th international conference on Architectural
support for programming languages and operat-
ing systems, ASPLOS XIII, pp.48-59 (2008).

4) Nishikawa, N., Nakano, M. and Kitsuregawa,
M.: Energy Efficient Storage Management Co-
operated with Large Data Intensive Applica-
tions, 28th IEEE International Conference on
Data Engineering (IEEE ICDE 2012) (2012).

5) Abts, D., Marty, M.R., Wells, P.M., Klausler,
P. and Liu, H.: Energy proportional datacenter
networks, Proceedings of the 87th annual inter-
national symposium on Computer architecture,
ISCA ’10, pp.338-347 (2010).

6) Taura, K.: GXP : An Interactive Shell for the
Grid Environment, International Workshop on
Innovative Architecture for Future Generation
High-Performance Processors and Systems, pp.
59-67 (2004).

7Yooooooooooooooooooo.
http://www.logos.ic.i.u-tokyo.ac.jp/ gekisashi/.

8) 000U UUOOUOLLUUDLUUODOUO
00000000000000 30000oooo
00000000o0oooo0on (DEIM2011)0
pp.C3-5 (2011).




