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e8 (o, s fagees 2de AFE HPC o pae madel ok 53, $89 AU 277 F
High Performance Computing) T+ UXd #AFH =52 oS AS Sgo gmalel ouk e Ao
(HTC: High Throughput Computing)S &3} i+t Z7k9} 8 SLA(Service Level Agreement) 9uro 2
2 AlolZ $8(MTC: Many Task Computing) =2 A olo] & = 9l Alzbslk A Ho| Ex) s},

o & AT o’ 8= aAGel AdS AL R p ey gelngs Zebes AFY BFAA
gaflof shwf kg Aol AHAR A FHEol S8 geo mgHom Fess] s om-~AAY A
e} Agelrt. of= A (Exascale) AIFE, o gotsio) Aotels o E-~AAY We Healel,
A=A A (Petascale) PFL e A2 oAl 91O yle gz gan go SLAZ 2Esch T AL A
w ool| SANA A A9 Tl 9 Ay, ok /0 Hok HlolE Wek = S8 Exu dA AL
2t #E & AweteE AN A Fol A Zalot o] o ~Elx BYS medto T HE LA
(Computational Problem Solving Environment)el] gk o o E-~AAYo| 715EhT)
A77k s ddsi. B oege PAS 0w o 18] A oo 2
ofdl A Feol A4l Aad FH4E AT EE o B GTES AW, 3FHE B =T
Hof dgely] S won TorulE AU MRS g gegie SLAZIE 9 E-2AYY AEe A8 =
548 8% SE-~AYdY 7Ee a8 5 o ol g ol ulste] Awsich, 4 A= SLA 7]uh
SE-2ALY Ve 89 7 T A9 TS ce g uy s)He] 8] Auala vAuo s 5%
A 7P A9 5 FoIAY S WHoR AWS 4 gz me

¥

WATA A}
2 AT dmaRrlER Nl Sk AR A Falor AFEe 7 71L& B Al T3
Aol Ardstz $£YHAE" (K-13-L01-C01)



gk AlEo] 7hestal,
th olZ Qlal E&2 A #E WHOoR S E-~F
A= 7ol digk < ks
NEAQA  LE-2ALAY JEEE
“Auto-scaling” AH]27F EAHS UA A5Gl
S Fel A R
5 Aot Faste rE 7Nk Al 39 Asst
7IMo 2 CPU AHE, U AMSHT 22 sh=9o
o] A5y #AHE FAE VIFLeRE gtk V|5 HE
A e ek gk eke @s AHsta L #Es Ve
2 vy A FuE 7P AS FIsEAY AlAE
of zpde] tRE St AY FAA7]= ol H
%3k AMH]22  Windows Azure[3]olA A& =

Paraleap[4]13} Scalr[2], RightScale[5]e] &A%}, I
z 7]ake] ALY 7|HE v wed Hoe R &
A A o] yhEEhA|I Nk Eabek 8 Y-S zhe

Zhdell tisiA AAZ Fask v s ale] FIHA
A=A &5 7 Aok olgd FA= Ay 738 "=
o} 2 AL W83 22 SLAE zhe ZHEdA
T SLA $wtolgt= & EAE opd & Sl

2] 3 d=gloly 249l ARE HE s& e
QE-2AYY MY dATEE (6], [710] A3}, [6]
A= AREAZE 8 A "=kl WelA 29
Fo] I QE-AALYS FyPI}, o] A
N ZPde dzgd®nt oyl &) o] upE
H-g7k24] aeEskgl. a8y A8 SE9EE gso=
AFEEIR S A A dEnks etk Al A
ol EAgtt. [7]2 A ARE H8S FHAsE] 9
& 22 Al(Physical Machine)9] A&} 24 AL&
5 Zroll Efol=-2 27t HAl Sl AMEFS 3
o d|Fst= W THEHAlS AAdEEE VIHE A
grel AFtolth. TP Ale JiGE FUHAIAS A
TTEE Gl FA46k % A (Horizontal) =719 #
I TPl o] AMYE 2HEI= A4
(Vertical) =AY 7IHES &3 &§sith. a8y o
ATNME 52 =AY Aede= 289 A 7t
AHARES FIHAIASHY Hidek S '] zhgi
giste] FA4Q0 Ad &@do] rhssitta shrjel F=3)h

=

B omRdAME so|us FekgE #dA U=t
3 A9 ALg g 2 SLAZ nEete] A9 @
o] 7Fsd LE-2AYY AP AT A%H
UEHYES Fatel A9 @9l ol FolAn A qF

Al ot 7pdHAle] JiGE Altste R i 1o
Adg o 7HIHAS FIHAAT 5
3 2E-AFAYY T #=

2 =TolA AQEs slolREl= FEe-= 3ol A
LE-2AYY 7IHE Adete ZHEddae e
13 13 7t} ‘Scaling Decision Service'= 314 AH]

2~ 2524 ‘Job Execution Monitoring Service’& =
2] AY HAHE do] LE-AALH o]},
2Z A9 F7HAA o¥-E ‘Dynamic Resource Mgmt.
Service'ol| AEate] HAA 7PIHAS FIHAASES
3t} ‘Job Mgmt. Service’s ‘Queue’d] t7]5¢ =y
59 7 87 FIANG F 87 A s BERE #Y
&}l ‘Scaling Decision Service'd|lA A =Y a3
A Fol| mEt IS Aol AEd= AH=E AT
gtoh ‘Queue’dl = AREAE AlESE 2 o] Apl ol
d=E w7tz HEA ", VM Catalog'= AME &

Feo EAskE 7MY e e FE-EollA
Agste dzdx B 9 74 digk ARE i

ATt

» SLA

Deadline

Policy
(Cost/Performance)
Queue

Job Management
Service y
Job Execution Scaling Decision
Monitoring Service Service
Dvna ’ 1=

Job

Management Service

VM
amazon Catalog
vices

b J . | web ser

J8 1 2E-A7dE T3 =

4. SLA 7|8t @E-AFA U2 T|H

2 gL stolngs Fues B3940 o
=AY AEe Ak A9 ¥at SHom W
se A S8 54 A% Sgel U A% 2 4
2 ARl B ol o] PE7) R F715e wy
g 59 A g FEANAE

A
297} vk 49 a7
ehel, A9 Abg
LTS FEAVE A EF Fasth uebd Ao
se e M8/ F b gAs @ s

%
£
N
2 rlo
wn
—
>

21918 SLAZ Aojsla u=glels 71FEo & ALEx7}
Aeleh A7 A9 9y QE-~AAY S 3

gk 0§ AR A4 4§ TS A
FoEM WASRE A Cl$ERE mestel FH?
Mgz dEekel Weld AYe FARES A9

s Adoln, 4% AAe AU wel Ay

—

o
ot

=
S gnstEs AYds st Aotk Hs B
Aest 49 de=gkele HA A Z(Critical Path) ©]
o] e 7Aook a1, HAx A5 Q% SLAZ 3
e =AY FF Aol AREATE 779 HA A

ol AFE Ze AdE et Aotk A &

)

& oox o o o

- off H



of wet A9 FRE g
Aol me 2 TG Ao o
29 274 9ol A9 Al

2 o] FofA A At

Start

o =AY ok A9 4
1o A9 Fre| &
J gl By F duAe

1

Private

2

| High-CPU type

5 [

High-CPU type
9 [10 [14 [as];

Public

High-Memary type Delayed by allocating VM which doesn't fit with
8 & 7

type of job. However it can save lhe cost

a8 2 2= A By A

a% 2% Ajkehe L E-

oY AT molFth

xl—ﬁ

ALY Tpel Az A
e FANNE TFow

MEdEen AL F AN ol gt

Fo1on Aol Aojd we Age FUAL 0% 0
sdelg g Aeld A 8 _Eekea
283t Akg oo zt

ol ~¥ 249} High-CPU

o]

] Runnmg =9 AL &

s
A mEsked ol 2 THHAE Ate we Tt
7_:]1 )

Qs Blg meste]l AR gvAe 79
o}

Ak ek Aele &
AzE~ B L )
r Standard

Qb0 A4 W A, F4

o ApAel A7) dieleh aelA 2 15w e
A9 gl 2 A0Ae A9 gz Fsd

7}A AA Billing) A 7HE =
sror

O, e welel Aae

= = O
Adets A4 A Az
WAL AT AS B F Y

°l
AT

w3kste] F7b Fojol wAs)
she] W% FaAlzko] o]

Faslo] F7b4el g

Start Rescheduling Deadline
1
Ak B N -
£[z Zis | |
) Billing : Billing
High-CPU type i 1
5 6 | Iz |
% | High-CPU type : Billing
4 El ‘ 10 I 14 | 1 New High-CPU tpe i
High-Memary type i 7 I I
8 [ s | i

a8 3 2UHEE

al o

= =

35 T3l & 39 d

E-A7dE 2ot

A9 o7 Wl g

b A%E woz. @4 A9

QB M o R AZ A7

Jmatel, o] A4 WY Ao
e Ameh 9ol Azl

AAHDE B+ 4,

AAEY 2, Hoz st
o] Ade=w <3 wox

A FAEe R HE=gl (2 29 A4 12)9]
dojd Zolgt wdsd ofx ti7] FHel = 2AdE
(#F<d 4, 7, 12, 13l diste] A @S MG 73
stoh. 2hqd dolol w4, 7, 12, 139] £o2 2 &
Jo] o]i‘;‘—,o{xt]- AP FEF-sol 7HE Aol EAs)
2R 94 3w Ha 7, 129 A9 AP ZEeselA

ffﬁﬂ o% =gl s fukstng 48 F8e= &
Aol dRE o7]A #g 7e] adiE Ay FH A
d Aol g9E A 7HE A AR 23z F71 )
Sl ARG, o] o, =) 128 7 FHo| &3aid
=gkl Sjutolmg = 7H3mAalS Ful(p)ste] &
gafolof akar, 24 129 A9 AS Aolrh Fol ¢l
7V A ARE E)t R ZEZE deojdih. aers
Aq 7& T AR JPEAlel @ddsle] Ao
A2 7™Ml el 5 el prbaRt A ARE Hl&
of F7beTh mpxuo R A¢] 130] A ZEhe-Ed
gaEa A dde] ¢ F FF Ado]l AT A
- Y AH9S Releasedtd] A HEE FHAGT)

5. A2 U ¥F 37

BB soluds FohgE AFY BFA
agdon ANE ) AW SE-2AAY /Y
& A, ALSE LB AUY 19 Boi
dEel Yol A e) sao] Waw AU Baw o
A e B o B 5 eu, % 5

A AHEAL A AE WG Arstd oo w@

A 8 A 4 A5 A A8 A g

of g nHE Arseln Aele FANRE BFHE
3

of AR o)5E B 2 Pk
ol dolg e de £nFS pelste] B4
A 2ARYo] A o m-sAAY WS F7h

[1]Amazon Web Service, http://aws.amazon.com/

[2] Scalr, http://scalr.com/

[3] Windows Azure, http://www.windowsazure.com/

[4] Paraleap, https://www.paraleap.com/

[5]RightScale, http://www.rightscale.com/

[6]Ming Mao and Marty Humphrey, “Auto-Scaling to
Minimize Cost and Meet Application Deadlines in
Cloud Workflows,” Proceedings of 2011
International Conference for High Performance
Computing, Networking, Storage and Analysis,
Nov. 12-18, 2011.

[7]1Dutta, S., Gera, S., Verma, A., and Viswanathan, B.
“SmartScale: Automatic Application Scaling in
Enterprise Clouds,” Proceedings of 2012 IEEE 5th
International Conference on Cloud Computing
(CLOUD), pp. 221-228, June. 2012.



