?v‘f—ﬁé My, T4 ALdER, dolH w713, MM 0
~ 33 A5 J%e] 2R, o
29 AFgels ppel olahW AFY A9 % oA ©
FH AR AS, B, Ase 0 QoA B, .
of Hawe] dFe FAY B e 74 grs o0 L W ST o oo
‘(;5]-1‘3 %“TFII_’% }\]/\Eﬂo Oﬂ?‘ol'7%]4‘ oojo]_l, 740]%:1_7_ Eﬂ —u;%o] %\D} Ta7]' Z'“}\]O}’ U\:_‘_:
Adejsta gla, a1 HFHE ddsted
Al o R 3= A2 Sleep mode oF > A A
o ol&dte]l HdY AHE Fo

H|383| St=™M X258 FAstaw g =28 M193 25 (2012, 11)

SRusn WY ARFATIY
e-mail : woongsup@dongguk.edu

A Power-Performance Optimization Model on Cloud Environment
Through Workload Shaping

Woongsup Kim
Department of Computer and Information Communication Engineering
Dongguk University, Seoul

-] of
b= AFEAAE A T da AAS B3l Au=E AlTstd] ARERA 12 FF
°] Qos & AlFdH FAlA v&Hze] aHRE THA AL Uk AN Sk Al Al A
He Ao ANz R7Ee DAY ¢ ARE AsUE AN & Basl gen, oo wiol
BEe AFbset v S FFAHE EGstolol gt dHolH AHE FREHE +9E 4
3 24 Az ATl s Bhel You Mz 4GS duans dES A B o
P Hene ANALE HUA Qs T WAT & AL = Axd 7F R AN 0
2o] glov AFdold AE ool Sesl ANG walel AUHL woleln Bk 2ol
e 9 2] Bhglell mhE traffic shaping 71WME =stel A& AdH AFEHt 1T A
Bl RAlAsEs shdl Ho] glem s M el Ael A%e RARAe s
= WS AREE T
o EW AFEH A2EE FFAHT 4AE 2
- QlulAd o AT ol AHAEAHE H] 3]
s u‘l‘l‘ T2 0% ] Ao A X%Eﬂ
IR /q A},&o} A ,\]7} s xe Sand by WES FASHl " B (W el 2]
LU—E EHI_L"ﬂ o:a gl Z}_H] Q )%ﬂ /\1]:]1 EH 95W o]}\]—/] ;(-]E’ﬂo] X—]O]:
e me) vgs Agsh gy e S S0 EE A
/\e ur Zalor AFE — o e e dEA . 957 &8 AHE stand
a3t [1] 292 AFPodAs 72 pC 9 ) o1 1 o
WA o Ao AR wpa B by AHI= Sl EE} power off & 5= 3lo] ¢
oA Ao ERafs Agstdd gAAA Bl T s qerar o o QA
= oaze goe ga 2 Bo AHE AFE 4 ek sHAT MW E power
5 O]EiLj\ Lﬂ ﬂ /E]—Oﬂ EL— 51’3‘”—0 XT:]_E X“I o o [e) < [
B A o= olo s o= Ooff A7l AL g Aue A ARRES 0 o=
7H 2 Ei*/] JJ—Xooﬂ X]"d'é‘ o, 'S‘HO]"C = T =00 L0ol2s o]0 =
/\]_vg_ﬁ]_q_ ELE]_OC ;qﬁ 0]]}\11_ 1 1:]—?: ?1'501 Xdﬁ SEs TET }\/\-—‘]4— power = off & Tk
o =T b 57:“"4—%‘—01] OH%*ﬂﬂiapower%ongiﬂﬁ

24 Aol EAske AFE Paxg spgst o
7lE2 T AlTsts AL 718 dgE o, gi
25 489 rﬂi eaal oo gk H&-& AFate

A= HlolE AlE 5o A3 ojof s,

=7 Aag A49L

A28l pE opdl

ﬂl

(online)el = WS A8 Job Q E
workload traffic shaping 7| S =3}
g AsrE el 145 e l"&:’?_HH A

g da

—

= Aot 3]

- 290 -

¥ startup Aol & Eﬁ o]2] 3t startup MM H LS
AGAZESE AHE on 02 FUR FAFE AR

WA AulaE RS web 2e9s AR ;};;f%i];iifﬂ_‘%]; A dEa g
i g ABal AAAE andel amay  STEE AT S B B s

ghr o
FYAIZE wjZo power & off Al7|=

SA] Aol g7t otdEuE wo] 3l

T= HAasHY @ai-ti% SFHA QoS & H

Al "1 S



3

A

st 1 G8A
M= AA7HA

714 pSE N 79| ZEt=
HA (0<i<N) AFY ==7}

= =0l
;ﬂaq AN gko.

ARZES JHE7E Ho=E B

.

A= H5F

CER duHoR wse] A AnFe
| ol7b = &=1 [4],
P’ =aC,V’ fy

CPU ¢] capacity load, V= CPU 4& #st, f
=9 A CPU &2 FY5E oud}
TFolAE HYE fste] FEe= FH2EHY
S 5Ud ALY AFEE AMESE dow
e, webA voo] @ C, 9w HFHE
Aglel BUF Aow By wd AR
Off Aefoll A Active H=+ Standby A EfZ 3
Agkgol A AR7F = o] 49 Active %
Standby ZEjellA o] M3 FA] AR glo]
Azt Aoz 7H5a, Off oA Active AHE)
Standby A E| =] HEHA] Active FEfoll A} 2
Agang A Aor nFack B Aol
Active ZEfol o] A= AR S 95W, Standby A+
elol A o] A LRSS 5W, off AEjdA 9] AHarn
e 0W = {H AlAbskal T

rlo

~
—

-
-

N

o 4
»

e

-

T

|
:

0

o2

-
a

+— O

1T

3

s}

[l
=

PAR

o rlo BB AN 2o N2 NN
rr 2> 2 o

3. Worklaod Shaping 7|8

workload shaping 7]&2 AF8AF 8789 545
detate] Qos LAV wE A gA w3

QoS ST THAVF H&

A qE 31785 Al 2Elo| A &}
skal, QoS ©HAIZF W AE =9
ol A #S HEA 7] QoS &

o] A9 1 AL A AVIAA AA
=] burstness = !y
2] burstness =

VARSI S =

rr

=
=
2=

9] A&7t F91E HF service availability =& 4|
st=d a3k x99l over-provisioning PFHS &Y

2=~ 0]l

TR :@‘-‘T’/}E 7]';5_“:]'

(" )& 2 A7elA %83 workload shaping 7]
He EAIEE Aolth Z89-= S 2 ATl A
A +&}+= workload shaping 71'HS 2A-83}7] 934 $
+ 27 Queue & Y| o SEolAE A

Tl Mula 2 4S5 F FF el 4t A sk

73] Adgsor k= AFEY A9 Q2 o <Fite
delay 7} &5+ #dE9] 49 Q1 o wixlsta (1
H 1 9 Decompose) Q1 Z} Q2 o ti7]5<] AHe
= Atete] Q2 9 Al Y AU E Fof WA
AYPstes sl wkef S FEAH ¢ =
=7k oYz}t ts =2 pFAE dubd Q2 o #

52 AYrnyt A £ A% wxd Q1 9
AAEL ALyt AR g Jeo wrd 2
A4S et Ao S wjX s How Ay

Workload
P% 1-P%
Q1, delay: R1 Q2, best effort
AEE FQth
(2% 1) workload shaping 7]

shARE AubA Q) Cloud 7oA ZAAES F3] 2
gatofof st 247 delay 7F EHEHE AYPoR B
Fal7)elE oe 2ol wrh FAAe-AES 93 7 o)
A& 9138te] Cloud SefeldES] 8o 24 44
S FEF 3o FAdS BRSIE WS ASE e
AAITE B A E a8t Wl FEes 34



H|383| et=T EX2(5tE| FAstewEle| =28 H[192 22 (2012, 11)

oA dwkzo]A] i
history & AR&S #4949 AAHES SIGlTh
Decompose g 8% 29 Haf
gote= 7lss F7tRE FEste] Wt
gt 2 8 AR + W &Y AAAIzE
He 8% 219 deadline &2 AAHAN O™ dealine —
Azl Hat 2 APAIZE *+ po] H
Pol FHI 3= 4 Q1 o AdS Q2
Aste] Zgel $-HUE FolkF Slith
A AlxE BElE e Q2 9 A
+ Q1 9 front 2 8.4 =Ho] dA 7hs
capacity KT} =olX = 49 standby F
EE off AFE =EES FASAA AAE FIHA
== oM Ql+Q29 Al (FA THEF
=2 -1)9 capacity HET W& A5 LS 34
st == stQltt.

4. &H

HoAse A traffic data o Tiste] AJE#eo]A
S Fa AY ARFHS Altste o=z s}
St A traffic data 9] 749~ indexing 212 213
ol dAsHE UH HHES VFeE EdeH
k9= A EHolAL CloudSim[5]2 E3lo] 33}
Stk 2 Ao A8 w=9 = F 3R )
Ao active =E°] F7F 1 ~ 3 E sHoRE W3
st kit

(8 2)= ¥ Ao ALgH A traffic data 2]
traffic 'L ol ™ ARt 8% 249 +& e

128umber of requests

ol AN
NV
o NS

20

11.2 |

12 |

124 |

T T T T LI T T T
o = ~N oS © = =}
o o —

1.2

T T T
=< = o
~ = w

6.4 -

T T T
™ = o
[ o0 o

104 |

Time (hour

(L9 2) AZHH job requests F°

¥ 3) threshold 22 &4
AT W 2o

o7 e a,p wel WE HH

N A o]}, Threshold W] Ao o
¢l threshold high #t Rt} =& 74
=9 5 =7 threshold low
o over provisioning ©] 2}l Fets}

X2
e
I o
o] A
| active 3+
=

H =

er::ll

i)
N

X
o2,
il
o —
k2
o o f B

o o 2 TN &
oft

o

ol 2
T

20
60
40
20
0 | |

Threshold (3,2) (3,15 215

(13 3) workload shaping 719 HAHALE F&

(2% 3)ellA (3,2), (3,1.5), 2, 1.5 #ES AA 3
o] sfHuEl a9t p ks WERA Aotk (¥ 3)elA]
HolZo]l g9 H WHol AWkl threshold W
Holl vlste] o a&42 Aoz Yepyn o9 p it
o] wWsle] wet w5 Q@2 k== Eo7te AAE

Wb o 7o wek dE g Wskste 3E
o 4 Stk
5. 28

E AFoA e 9= 4949 workload
shaping 7|"H& &% A8 HARLS AASAT A

3k =
sHlold Az wEw $-go WHo
aE Aol deEh =
workload shaping 18 a&3 &
2ol $-7 i 44
ol FekE)

4 Apgol

>
N
o
[e]

[

ol
o
o,
)
X

[1] S=dAg A<, "wurd
2010.6

[2] San Murugesan, “Harnessing Green IT: Principles and
Practices,” IEEE IT Professional, January—February 2008,
pp 24-33

[31 W. H. Kemp, The Renewable Energy Handbook: A Guide
to Rural Energy Independence, Off-Grid and Sustainable
Living, Aztext Press, 2006.

[4] R. Racu, A. Hamann, R. Ernst, B. Mochocki, X. Hu,
Mothods for Power Optimization in Distributed
Embedded Systems with Real-Time Requirements,
CASES 06

[5] R. N. Calheiros, R. Ranjan, A. Beloglazov, C. A. F. De
Rose, and R. Buyya, "Cloudsim: A toolkit for modeling
and simulation of cloud computing environments and
evaluation of resource provisioning algorithms,"
Software: Practice and Experience, vol. 41, pp. 25-50,
2011.

e T1EEP,

-292 -





