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Energy capping control for distributed data store system
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Abstract: Energy capping control, which restricts power consumption on the IT system, is desired in the
real world. This paper proposes 2 control methods to achieve energy capping control, the NodeStop control
which use only node’s power down and the NodeCapping control which combines node power down and
node’s power capping. The evaluation results on our distributed key value store for energy-saving show the
operability of 2 control methods and the performance of benchmark and energy consumption. Moreover, the
results also show the advantage of NodeCapping control is transition duration to energy capping state, and
the advantage of NodeStop control is the storage performance.
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Fig. 3 The DC-Kernel’s architecuture and power control flow
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Fig. 7 The response time and power consumption on DKVS
with low offload
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load
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% 1 NodeCapping #lffl & NodeStop #ilf#IE D Lk
Table 1 Comaprison of NodeCapping control
and NodeStop control

HlAE 5 =X YA 7L — a V& (objects)  BATIR (sec)
NodeStop 59,982 222
NodeCapping | 0 3.2

WTEIZ 1 BIEILET 285D, X1 Lb—vaviEk, &

HHIRREBIZREIT T 5 £ TORMZR 112”3, Energy-
Capping IREIZBITT 2RMZ2E LLFEMETE5Z 0D
5.

5. BEEIZRE

F=RE Y R—IIBI BV AT LA HEENOBR
IZOWT, BEEBETH2EHD% X DIHITEDIT S Z
b (energy proportionality) O EEM:IZ DWW TIX, Barroso

Lo TERINTEY [2], CPU DEIHIFIA AL
uﬁuﬁ‘éﬂf W5, AFTH#RZEL 7 NodeCapping il il 7%
FZORENEZ LD ED L FIED 1 DOTH 5.

AFETHRETEIDHA NV =YV ATLIIH/HLUTS,
A R BBICFER T TWS [3]. AFETHRAZ X
57, FHEM/ —FzEksEsI 8 BHREMEE
M EXEBHEIEL <fThbhTW3 [6], [9], [10]. T
5D, T—XORBELAFIEHEIZT A —HALTE
v, BEIN-ENUFTOREE, CPU BT A
BHEITEH U2 DR L3R RN R0 5.

£/, T — XA T OVERE SLO 2 {RFES 572012
FREEEHMHTE7 TO—F T L =0T =2 H 1]
KREINTWDS., BADFELZIYFE-FbIhe
T TWBED, MREZ I CTh<ENHIEOBISIZERL
TWOHRTHRLD.

6. BDHYIC

4 NEC 1, NHIBRIZ® X L WIEHEEDHES %2 7
V=TV ave LTHIFTEHLTEY, RonzE
WTIT Y A7 L% EEXE % EnergyCapping Hlf#lli%Z D

E&Ei@o%@lof%é AT, ST —XZ

T 5 2 FEFHD EnergyCapping HlfHlFEZZEL,
J:l:ﬁ*%qzﬁﬁ’a’:ﬁo 72, ZTOFER, B OHIHTFETHK D
HENUTTONERT — R AN T OBELVAHETH S Z L
EHER U, £72, idle BAHMRER R WIS — % AW
7-iHIiSEER Tk, / — NFIEHIfH D &% R % NodeStop
HEB MRS R ICEN, / — NEAHNEEZIEHET 2
NodeCapping il f#l 132 1 HIFPIREAN DB ERE I EN 2
HERU7%Z., X512, NodeCapping filfillix7 7V r— =
YAMDFMET X, NodeStop HilfHl & [H%% D MERE % F
HEexsZra R,

SHBOBEE LT, VZbUzT7R=—Z2D 70k AL

© 2012 Information Processing Society of Japan

Vol.2012-EVA-38 No.2
2012/8/2

)LD CPU FIHEIEITILZ <, BMC %A\ 7z Power-
Capping #8E*> CPU @ DVS #8E % i\ T NodeCapping
BeBEZ BT 5 Z 2%, idle BHMREAME W IHE BRIt
DENTZYERY — N E W25l A B 5.

HEE AWZEO—EIE, MILTBUEAF T RV F — - FE
(BB G HEIEHEN (NEDO) ORFLHEEICILIHRETDH
5. RWIFRIZMITTTH T T LFEERLEIZDOVTE L D
JZTEHWZ NEC V 7 b Y = 7 HIbR A O &k G
T5.

SE X

[1] Koomey, J.: Growth in data center electricity use 2005
to 2010, Analytics Press, Oakland, CA (2011).

[2] Barroso, L. A. and Holzle, U.: The Case for Energy-
Proportional Computing, Computer, Vol. 40, No. 12, pp.
33-37 (2007).

3] EOWEE Mk K B OEB: 27 FEXRET—
RANLV—=UHM 5. 25U RIREX X257 — Vi
T—=REVRDOA NV —UHEMBN, EHELHE, Vol. 52,
No. 6, pp. 693-699 (2011).

[4]  Tsirogiannis, D., Harizopoulos, S. and Shah, M. A.: Ana-
lyzing the energy efficiency of a database server, Proc.of
the 2010 international conference on Management of
data (SIGMOD2010), pp. 231-242 (2010).

5]  IREZEE, NIEES, FEEE, G &, BEORE -
WIS FARBERBT A T<A 7L —2a v iZBIF5A b
V=7 7 & A iR, R 2R S HPC,
Vol. 2008, No. 74, pp. 19-24 (2008-07-29).

6] /MEOK, B OEN, KiEFEZ, BERESE Bk — NE
BIEIEIZ £ B Y AT LATIRD DDA Y AT Y 1)
T—RANTEE, HBIMT-XTHELERIXAIAY
MZBId 57 4+ —F 4 (DEIM 2010), pp. C10-3 (2011).

[7]  Fan, X., Weber, W.-D. and Barroso, L. A.: Power provi-
sioning for a warehouse-sized computer, Proceedings of
the 34th annual international symposium on Computer
architecture, ISCA ’07, No. 11, New York, NY, USA,
ACM, pp. 13-23 (2007).

[8] Cooper, B. F., Silberstein, A., Tam, E., Ramakrishnan,
R. and Sears, R.: Benchmarking cloud serving systems
with YCSB, Proceedings of the 1st ACM symposium on
Cloud computing, SoCC 10, No. 12, New York, NY,
USA, ACM, pp. 143-154 (2010).

[9]  Amur, H., Cipar, J., Gupta, V., Ganger, G. R., Kozuch,
M. A. and Schwan, K.: Robust and flexible power-
proportional storage, Proceedings of the 1st ACM sym-
posium on Cloud computing, SoCC 10, No. 12, New
York, NY, USA, ACM, pp. 217228 (2010).

[10] Thereska, E., Donnelly, A. and Narayanan, D.: Sierra:
practical power-proportionality for data center storage,
Proceedings of the sixth conference on Computer sys-
tems, EuroSys '11, No. 14, New York, NY, USA, ACM,
pp. 169-182 (2011).

[11] Trushkowsky, B., Bodik, P., Fox, A., Franklin, M. J., Jor-
dan, M. I. and Patterson, D. A.: The SCADS director:
scaling a distributed storage system under stringent per-
formance requirements, Proceedings of the 9th USENIX
conference on File and stroage technologies, Berkeley,
CA, USA, USENIX Association, pp. 12-12 (2011).



