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Abstract The advent of cloud computing makes scientists to extend their research environments
over supercomputers to on-demand and dynamically scalable resources. Science cloud has become a
trend in various scientific domains these days. Depending on user’s demands, however, it is difficult
to supply optimal environment for executing job rapidly and dynamically. Therefore, it is very
important to predict user’s requirements and to prepare execution environment in advance. In addition,
it needs scheduling mechanisms for virtual machines to offer some level of guaranteed performance
of a user application.

This paper proposes a cloud resource provisioning model using statistical analysis of job profiles
for science. In this model, we use job profiles which are generated from executions of various
applications and identify characteristics of an application by applying statistical analysis. We utilize
PCA (Principal Component Analysis) to analyze job profiles and to extract factors which contribute
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much to execution time or performance. The effective factors are used for selecting reference job
profile and deciding a resource site where VM is deployed. An application is executed on the chosen
site and its performance result is incorporated into the job profiles with the purpose of evaluating

profile’s credit. Performance comparisons with other conditions verify that this model can strengthen

strong point of cloud computing and make up for its weakness, since it can offer performance
improvements as well as reduction of waiting time. As a result, this model can provide efficient

management of cloud resource for a service provider and reduce management overheads on Cloud.
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ag 3 7P WAl Wi gaEE
ProfileSelect( forina » forinr » Jnew )
1) Pewdidate =null , Pselected = null
2) F={fi o far fo&& 1=a=d), forn o=l o Sd forinr= oo . fd
3) P & JobHistory
4) Repeat each P In JobHistory
5) Find P where P.j(fowj<aw=a) == j(forin @)
6) Pcandidate = Pcandidate U P
7) until Punchek == empty
8)  Psected = MIN( P.Teree ) && MAX(P.r(forin ») )
9) return Pselected
0¥ 4 Fx ze2ay Ad gus
Tuw 2zIW olgue Wns i Az ol¥e
Bohse, ole 29 AFw ong APk 9l I
AL s SuYFERE FASEH
I 3L Agtsle Eg%E Z2RAY 2dS yEl
W dmezelth Adse] 542 Ugils 89 FF
2 QoY Fol APoldS drle] floz pehyol
YT, wof guaks 29le] gk FAR BAS
A E FAY ol () S AES AP EAS &
L]'E]'LH"E‘ EHJTJL_ _9.?_]%(01%?45'1] ’ﬂ _8.?_]. f]‘prin,a 94' X]"OL

L

3h=d, ol 1

’

d 49 Aok A=

AR wet e 3
ZA A L (forin_ ) O
HUdES FRE AAHAHE 4, line 4-7).
I (Peandiaare) &, 28 AIZE Holl A 22 Zhg
Aol &3k, A dixzaclel A4 oA 713
TFE Zte AddA FE Z2ads JdPgti
4, line 8). 714 3 59 deMe R Z2aY F 9,
729, 73¥0A AREE AR rocks—52¢}F rocks—1539]

i)

i

ot o o fuof

ki3

78t FEhe= 29 A 2y 593
AEHI, o5 F I AYERe] Ui A 8119
47 O =& rocks-1539014 3 E 730 Z 2o

}4%-319_; %iﬁa]— X—}-o—tl] O]E—:}(Pselec[ed)—g—i é@%q o]
2FE 7HE 9IS WA Adn)e Fxd.

3.5 @7t YDAS
AR AL Y A Fae] HFH A
A, Al AeAE EA webd b w4

2AEY B A9 FEL Evp A-lel g 9ot
T3 Ade dA dEE NgEEE gk vl 2
+ Alo] s=3e #pglo] <t

B
9‘_15
o)X 2

Threshold® A3l 1 &

B3 aRlE9 MI= HFE
A 8A X (Threshold) .t} =t}
st i ol¥ T ajls A
Thresholdol] th3te] Zz3F =
1

o

k=)
kI
Jn wu o

(
A
N
—_

4y to fo = ok o O @S oY oX e Mt 2

A
o] Fwtog 713t o] Frol ti
2 AT

L
-

AR

Evaluate Status == Y D tability of
Pw T raed? T erae
4 l N
1
1
: | T(Prew) = T(Psetectea) |
Credit ++
1
1
I__’j___. Higher than
Threshold ?
I
Credit - - of the used Factors.
&& Performs PCA
aY 5 W FueE wAE
4. 48 U AL 24
4.1 48 B2
B ATelN dgos d3 e 2R 4o 3
<, @A B ABHE A% FPolo] AY AR
stk Wb $UE $82 WHOE YR ags @
AN FE AYse FT 4G At Fehpe @
AolXel BT A Az AE FA FeesoAe
BoeH = Ade AL steH[10], olE &8
e sl A9 oY WPL AEAE E7E
283 Attt olwe) Aol =T 2= Java



504 AR erA AR

b

rocks-153 \\ @Um
/ 32
[ rocks-96 ] Router ) —

b Router 8 S S Rolter D ko
/ (“Router 5§
[ omiongma NS 1
[Router \

a¥ 6 5= AlEH A EEEXA

N

IHke] FEh9-= A Mg =19,
= A(Cloudsim)[2]& AMEEEe™, =z 2ol
AR o &8d ags A ol¥e UA = 52
W e s TE e-AIRS 2.09014 20083
8%-‘?3 20099 4¥el Ax FHE o|golty. Y=

328e dHd 548 Zia glon, AlEH A
oﬂ AHE Y EZeXaE a8 69 Bl upel o)
PRAGMA :LE]C[Q] Al EEZEAE 7HEo g 3o
Z gel=HE $-E= AbelEgt 7P kol 7 £
22E] 7|9k 74}1 EZZAR A FA3le o5 7wt
2 B AEdeIAE Ty

42 845 24

B Ao Y 95 ¢le] 10000719 2ol ol
3 Algdeld F 638 FASAL, TLS AEH A
A BZZ Ao Aokt Tyl FE29)(random) 1]'°
Auy, = 28 Ad AR diE] AlEHelA
Fested 1 Ax £4& B3 B A9 A A)RE ‘%‘
7] A2 Blagth o ] AIZE HIE 93, 34409
A AAg 2] dEjulE el 2 ] Azt
B e g EHE Frrstien, =3 25 A
% she vl XE 9131 e-AIRS2.0 oA A A

< A JYHE 59 F9E AFES B4
(Z]) As) A|zF @ G LH7])\] 7 s}
stk B FPAR A 5

ot

[0 ox
A1 o

L

2o
A

24
¥, ol
ofr r“
tlo m[o

= o8 K
FJF—'U

%, 7HE wale] miAE AR RE ‘jr’\] 3]
ARG Ll R A 2B %‘Tt— Jr%”i A&
F AR AelA o Ay Y & RE S d
Alﬁ?f}xi =4 ath Ageld B4 23 E4e
AsME 2&E 22 FA EQ R SANIIE
EAsn 48 Axs 1y 73 2o
AA a9 79 A azs Fastw Ay A9 Al
2wk wlas] Boks wW) ZEhe= @704 A
(B, C, D)Ol = B3 (A)lA B A4 2
Aztel B 208 & & ok ol A AR

Lo,

AA 2 HE A 18 A Al 8 2(2012.8)

©

® &

B2 YA  (sec)

T=7) A 71 ad 22224 (RR)

IR D B Bt - B B R e S
Hol avtE 3 ARt AAE ST AL
a9 79 s adze A S9 Ade a
Zoltt, A FH AIREE AREARS] 7] A EFE
FAolet. WA (A)h B)Y H AHS Hluws] B,
SEHAR HelAE A

28 5e A3t A ol AGT 7IHd
BT AY Y Ao

oA thrleks Alzko] mlwE F3t7) wWEolt. 2%

o ool o fronk Jo
PR do ©Looft |

e-AIRS Al2T
[ ©
\ =
‘ - D)
R () (8) ‘
S0 L -
8 \
¥
B \
o ,‘.7 ‘7
LT ‘
— —
! == = ==
(2 E8%) Akt 71 R 2224 (RR)

e-AIRS A AT
8P Fh7)NZkGsec) 0BFASLYN D (ec)

AQdd 71 A ARG 2 F
Z

74t 7)e —’Fsﬂ ZBelAe] ¥ = witol
}\-] thekst ZEH|AY 7]

o, ZZHAY 2d HE A9
Alzbo]l AA HA Ao HATh o] C, D
ol A 54 1Al 7}

i
%
iy
o
—Ho
[n
rﬂ
o}l

]_
2l o] FFEol FAHnE B Ads Ho g
AAAA o] 227] Q& de Adts YA +
g Ao S7FE dod)7] Wit S 7
Bl BE = 7 Alo]ES] el g glol 7 Al
o

by e

1 A2 A

Al gel 48 A

| o A= BT,

A3dMe o] 2 Add ds T4 Ad
| 7Fssl7] W&ol el ti7] Azl & &4
diHoE Ao Agrt AL FAS HEshe
TBAA 7P UM_] LLEI= 3} 2AEH ] A
ol W7 AEe] web F SE AIRte =
stae W, 2 =2 AL M M g9
A e mdo] e WA azl= @749



tlo

5

A

100
98
96
94
92
90
88
86
84
82
80

Y 3 AsS AT
4 889 FHS o
—rﬂﬂoi 2} e Anpt ’é-ﬁﬂ
AAE 7)Fd 7Pd #le x| HH
B %‘O‘ AIZEe] 4 g o] A& SIS
H, o7ldME 22 sHEa < auth 7ol
A7t He A9 2 AL tgE ZFiEH Agoe=
ZHELELO Qo]o]; e WA Alz="le] A% (Through-

A]ﬂt Agle] 8 4 gtk weh A3 3

[acing]
A)F Rk
3 Failed)2tal <
F, 7FY Alzte]
}o]

g
put)<

o A4 é?ﬂg%% Fajstoor g
ki3 H“%‘JOI Ade] AHE & wrgste] A9 =AZ
g &3l Alggeld H/%e A

w3 A= AA = Sl vk 4
olth. JJr“ a¥ 8% ZEE} ad 801]*1 < A(FHF)
o adze 23 A9 HEEE YEhiY, 25

“‘EH ag= 4 dH=ES YE
sl A 2 Moz FojxH A9

A 5% ol B4
HAY 2dS AREEY
glom gl Aol
A9 st g A

\__

E =2olA

iy

A3

-
E g

/\El

i)
_,>i
i

_";
_||)1‘
mln Y _1;

A
pu—
[e)

2 _{q.
19,

=

& gso

N
&
ol iz
Eog
%
tlo
|-11
e —
o
o
o

2 o)i
T
2
z
(e
H‘U

2

in
Ho

>

i)

i o}{:{ ﬁg
iy

°

BN

R
)

i
=
Y
)
o
3

o fo

Lo do to o T

Nlﬂl ol
4 2

ot
1o,
of\
N
32
o
o
1
30
2=

b
]
4

o

l
I

= dolE A BelH A o
7 ohet ofe ] AZgo]
4o weld Aol 87 B2l

Fg53 ek AW AHgE A%
A9 o] A5 v, A9 Bl
} 7kt meby e A2Ye)
goln 48 A% AL Bl WAY
A Aol FehE 87

T

e
B
AU
Ho
_O|L

»

ofr

B

K o
o
>,
[>
o, ol

do of

=
=

2
&

]

R T
O

&,
N
-

10_'>L

71%°l

u

N Ho = of
oo oo ot

-y

ko o &
4 Ly o
oomy
10

=2

s

s}t

SRE
| o 2Ees A9S
o] Zahe= 29
8 B AelAe

[1]

[2]

[3]

[4]

[5]

[6]

[7]
[8]
[9]

[10]

[e)

= A4l

2e19E A9 49

v

ZF

A e o]l 23l

#2)8 o1
et wopel
33} olZelAolae) Fae.

7o g2 AlEgold HA¥E&

o=

i)

i
ob

Jolliffe, I. T.,
Springer Verlag, 2002.

Rodrigo N. Calheiros, Rajiv Ranjan, Anton
Beloglazov, Cesar A. F. De Rose, and Rajkumar
Buyya, "CloudSim: A Toolkit for Modeling and
Simulation of Cloud Computing Environments and
Evaluation of Resource Provisioning Algorithms,

"Principal Component Analysis,”

Software: Practice and Experience (SPE),” vol4l,
no.1l, pp.23-50, ISSN: 0038-0644, Wiley Press, New
York, USA, Jan. 2011.

XiaoYing Wang, et al.,, "Appliance-Based Autonomic
Provisioning Framework for Virtualized Outsour—
cing Data Center,” Autonomic Computing, 2007.
ICAC '07. Fourth International Conference on,
p.29, 11-15 Jun. 2007.

Machida, F., Kawato, M., Maeno, Y. "Just-in-
Time Server Provisioning Using Virtual Machine
Standby and Request Prediction,” Autonomic Com~—
puting, 2008. ICAC '08. International Conference
on, pp.163-171, 2-6 Jun. 2008.

Nikolas Huber, Marcel von Quast, Fabian Brosig,
Samuel Kounev, ”Analysis of the Performance-
Influencing Factors of Virtualization Platforms,”
OTM 2010, Part II, LNCS 6427, pp.811-828, 2010.
Akoush, S., Sohan, R., Rice, A., Moore, AW,
Hopper, A., "Predicting the Performance of Virtual
Machine Migration,” Modeling, Analysis & Simu-
lation of Computer and Telecommunication Systems
(MASCOTS), 2010 IEEE International Symposium
on, pp.37-46, 17-19 Aug. 2010.

CFD, http://www.cfd-online.com/

e-AIRS 2.0, http://eairs.kisti.re.kr/gridsphere/
PRAGMA (Pacific Rim Application and Grid Middle—
ware Assembly), http://www.pragma-grid.net/about
Seoyoung Kim, Yoonhee Kim, Naeyoung Song,
Chongam Kim, "Adaptable scheduling schemes for
scientific applications on science cloud,” Cluster



596 AR =X AFE A4 L #E Al 18 A Al 8 2(2012.8)

Computing Workshops and Posters (CLUSTER
WORKSHOPS), 2010 IEEE International Confer-
ence on, pp.1-3, 20-24 Sept. 2010.

[11] R Development Core Team (2011), "R: A language
and environment for statistical computing,” R
Foundation for Statistical Computing, Vienna,
Austria, http://www.R-project.org/

A A9

20109 SHoAgstn HFE sty &
A, 20129 o= g sk
AFE s EJHAD. B EorE
agle/gees B, HE 2ASH,
AIAZES A 5

2 & 3
19919 sHoRstn Haksta (el
1996%3 Syracuse Univ. ZAFstap(XA}
2000d Syracuse Univ. Z2Fstzj(dba})
1991'd ~1994d =228 41374, 2000
. '9~2001'2 Rochester Institute of Tech-
| nology  ZFEIFT 2w 20019~
20049 WA AFE AT 20 2004'd ~2009
W syozstn AFE A Fug 20099 ~dA 5
Hozsty AFE AR we BARoRE 2= AF
g 3A(PSE), YZZ2% Ao, 1g=/F85E B 5

3 &
1990 AM&oist 48tz (A, 19954
Aguistal AXEA ST (AL, 2003
nj=t Gt Aakalskak(aial). 2003
W~20061d & =7 R A4a <A
T 20069 ~@A FHHEr|eFRA
T9 AYATY. BAFoe aF= 7

j=ap iy
B AFY 5





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


