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Prediction Method about Power Consumption by Using Utilization Rate
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ABSTRACT

Recently, as cloud computing technologies are developed, it enable to work anytime and anywhere by smart phone and
computer. Also, cloud computing fechnologies are suited fo reduce costs of maintaining IT infrastructure and initial investment, so cloud
computing has been developed. As demand about cloud computing has risen sharply, problems of power consumption are occurred
to maintain the environment of data center. To solve the problem, first of all, power consumption has been measured. Although using
power meter fo measure power consumption obtain accurate power consumption, extra cost is incurred. Thus, we propose prediction
method about power consumption without power meter. To proving accuracy about proposed method, we perform CPU and Hard
disk test on cloud computing environment. During the tfests, we obtain both predictive value by proposed method and actual value
by power meter, and we calculate error rafe. As a result, error rate of predictive value and actual value shows about 4.22% in CPU
test and about 8.51% in Hard disk test.
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1.4 & AFE EE 2vlE £ o] 2o ALl 9 7
X E G o] Au|2oltH]]. B LGarm<>roﬂH~ 2014% IT
A 2PHPE AR J1ee) WAl W, ge 4p  TOF10H ARIEd IS G @ s AEs
o] FPLE AFYS AML3 T ok FET AF 2] gk B Y 712 IT 12 730 if
go)gk Qe 7|uke] AFE 71%L oju|ahy YEY I, g FAEFH G A 27 fHT’f¢ 27157 A G0l
Hul, 224, AHl2, o EeA0lH 5 IT 49L A W PEE ABAE 5 e ZIaE Aol S
el A FEstel AFgate] Bl wek oA ooy X BAS) A, A G viddel A S A
e oA FE-E AFEE o83t ITAdE ¥
! School of Computing Science and Engincering, Soongsil Univ., frale W o2 Aststo] wiel IT Q=2 =4
Seoul, 156-881, Korea. Bl QJo] ALLE 2= o)A F=
* Comesponding author (mun@ssuac k) TH w\o] ]’o:_ T A sHF=TH3) ]
[Received 16 September 2015, Reviewed 18 September 2015, FEE AR R AXL ] wel F
Accepted 5 January 2016]
Journal of Internet Computing and Services(JICS) 2016. Feb.: 17(1): 07-14 7

http://dx.doi.org/10.7472/jksii.2016.17.1.07



1o AFRES 0|88t

dto}

O -

b

BIi2{ of

—=

B[

)

255 AFE 7ol FFEo & volHAHE FA
at7] 93] AHEE Agel A A S AP
£3] oA E dolHAE 7 Av]she AL F 4
A 9] 2%l Eetrhd]. ol TAHE A7) S
B A7t A A, dolHAH fARF 2o
oA TP B BES AASE W 588 =
A g e A7 SA el HolHAHE AETEHN
AHEAE sl Adstar ATHs5]. Est vlo|EAlE 7} o] &2
o AnEE AgS F017] g ATE YA,
71 % 3y ). W. Smith and I Sommerville®] 91o|t}

[6]. = 32 dle]EAlE 9] CPUF Memory, Hard disk,
Network®] -1 A H 9} AA| AH|AZ S vlgro 2 AH|A

gg o Ssls AFelth AT o] Ao Atst 4
2o LHAEE o537 fsiAe AHEAE ©
£3le] AA AN AY S SHEokshs @] Stk
wEhr] & =RllAs AESAT) glo] FeE AF
Y FAA A E Aol td JRE o] &3le] &
HAE S oS3l 418 Aoty 2419 A4S 9
=317] 98] CPU 2 Hard disk H|AES X3 & AA A
A v S Atk
2 =12 g3 o] FAE gtk 2= 2
ol AHgE A AFEot) HAESA FAS 3}
AYE d3&s17] S8 ARE-E 422

2.1 2Rt & EE
2.1.1 Eucalyptus

Eucalyptus(Elastic Utility Computing Architecture for
Linking Your Programs To Useful Systems)[7]< 252~ 7]
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CLC(Cloud controller), CC(Cluster Controller), SC(Storage
Controller), Walrus, NC(Network Controller)S 3}l}2] 7 5%
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OpenStack[8]<> AHd 3 3-8 Zeh¢= HFE 8

FE817) Y3 L Z a1 AZEYojo|H A 7]ukA|
As TE7] 98l NASAIA sidel FIAFo|th
OpenStack= Nova(OpenStack Compute), Swift(OpenStack
Storage), Glance(OpenStack Imaging Service)Z /3 ¥l T}
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Host computer& <=H 5}93\‘:]'.

(% 1) Host computer Al
(Table 1) Specification of Host computer

@ 2755 o,
T3 CPUS| AHE-E3F RAM,
ol g3ke] AR vlolE HEl <)

Equipment Specification
Operating System CentOS 6.4
Intel(R) Core(TM)
CPU 74790 3.60GHz
Memory 32 GB
Hard disk 4TB
E 13} 752 Host computerdl] S5 15 SR &9

Eucalyptus& ©]-¢-sto] SoH§-&= %73'2 T T

ol F 29 7S VM(Virtual Machine)

instance S A A A Tk

(£ 2) VM instance AR¥
(Table 2) Specification of VM instance

Equipment Specification
Operating System CentOS 64
CPU 4 CPU
Memory 16 GB
Hard disk 1 TB
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P{[/l'fidi(:tirm} = P{basi,r:} + ;P{{L(ii’ufi(k)} (2)
718 A¥-& Mainboard, CPU cooler 5 Z&H-= 37
] 22

fFA817] 98l anlEE Ago|t) A AgE
T AFHol 39 A4S $YT u CPU, Memory,
Hard disk7} 213 A& o]},

718 A¥L 2] (3)3 Ze] Mainboard, CPU cooler,
Case cooler, 18] 3. ODD(Optical disc drive)Z -4 E Tk

P{basi,c} = P{]\Iainb{mrd} +P{(7PU cooler } (3)
+ P{Casc cooler} + P{ ODD}

AP A8 L CPU, Memory, Hard disk AH9] A48
Used,, ; L
(Thite ) = gy )P £ O1G3e So2

o o} 7ol Xﬂ"&ff&\:}.

Plactive i)y = Prerny™ Uil cpyy)
+ P{/‘lk’mm‘y}* Drtil{/\flemory(i)} (4)
+P{Hm’(] disk}* Uil {Hard disk(i)}

weba] =Rl AGksh: AMAE o et
chest 2k

Piprediction) = Llpasict T Propry™ Vbl ey
+ P{/‘lk’mm‘y}* Drtil{/\flemory(i)} (5)
+P{Hm’(] disk}* Uil {Hard disk(i)}
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(P=power, n=number of core
P:nCFVZ power, n numoer of core (6)

C= capacitant, and F= frequency)

P=V*I

(P=power, V=rwoltage, and I=intensity) (7)

4§94 (% o1&ste] P 2 S 207
ge % 33 2o,

(Z 3) 2 YolS2l 28|11y

(Table 3) Power consumption of each equipment

Symbol Value (watt)
P{]lﬁ],inboa'rd} 25w
P{ CPU cooler } 2w
P{baselzne} P{Case cooler] 1w 3B w
Pioopy 5w
Plopyy 66 w
Platemory) 8w
Pliara disk) 75w

2l 9o tdT 7t o] AMES a7l 9
Cloud MonitorE AFE3}9ith Cloud Monitori= SIGAR
APIE o]&-3}o] 1% vt} CPU, Memory, Hard disk®] A+
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(Fig. 1) Utilization rate of CPU & Memory
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4.2 Hard disk HAE

stressE ©]&3}o] Hard disk HIZEES Z33lich
stress= AF&-A} 7] CPU 0] 714 % Hard disk®] &%
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(Fig. 4) Utilization rate of CPU & Memory
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(Table 4) Result of CPU test

Minimum | Average | Maximum
CPU 1% 37 % 58 %
Memory 77 % 77 % 77 %
Hard disk 0 MB 025 MB 234 MB
Sarliji“ive NRw | BBw | 75w

Actual value 40.76 w 66.80 w 7877 w

Hard disk B ~Ed| X CPUY AMH-E2 B 10%S At
39, Memory= Hd 0% E A9tk 3 Hard
disk®] AMEZS I 95.8MBE AME3INTE U
Hard disk B|2=E9] Z3& Jehd otk

(£ 5) Hard disk HAE Z1}
(Table 4) Result of Hard disk test

Minimum Average Maximum
CPU 0 % 10 % 91 %
Memory 4 % 90 % 9 %
Hard disk 0 MB 95.8 MB 200 MB
Predictive | 31w | 505w 102 w
value
Actual value 4031 w 494 w 895 w
71 1. W. Smith®] Aol Al &H[AY o
W o B =Rl A AR S 3RS vttt 7]
= Smithe] A9k b 2 AolH e HAZR77 We
Sithe Zolth 7] Smithe] Aol s 2HHE S o
Z3h7] AsA AN FHE Az B We] AAAYS
gste] £42 AR F 2HAHE Sk
olt}. whebd AAZA7t BLalth AL B @

. 3 =

A o] A g o F3te] oF 95%] FAES HAch
o}XIUP B =M AlQbels AEEH 7 flo] aHAE
S dZsl= WAL CPU BIAEGA <F 95%¢] ASHA
B oH Hard disk BIAENAME 2 90%<] HEdS
i&’it} Wb B =Fol A AlQke whehe Mo A

IO o

O

o] AHAHL 90%o|Ate] ABLZ ‘ﬁ]%@_} 2 Q)
% 6 Smithe] A9k B =RAA Ak ke vl
b 7ot

o §9

(E 6) Smithe| oi7tet xeh ghote| Hiw
(Table 6) Compare Smith’s work with proposed
method

Smith’s works Proposed method

Power meter (@] X

- about 95%
About 95%

Accuracy -
Hard disk - about 90%
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