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Resource Availability—based Multi Auction Model for
Cloud Service Reservation and Resource Brokering System

Seok Woo Lee - Tae Young Kim - Jong Sik Lee

A cloud computing is one of a parallel and distributed computing. The cloud computing provides some service
for user with virtual resources. However, a user’s service request does not show a time pattern. As a result, each
resource also shows a different availability at the same time. This difference affects a quality of service (QoS) and
a resource selection for users. Therefore, we propose the resource availability-based multi auction model for cloud
service reservation and resource brokering system. The proposed system is to select the proper resource provider
based on the users’ request. The proposal adopts the multi phase of the auction to transact resources. The system
evaluates the available factor of each resource on the auction phase, and finally reserves the service on the adaptive
queue. The proposed model shows the better performance than other existing method.

Key words : Cloud Computing, Virtualized resources, Resource Trading Model, Multi-Auction Model

[ 2 o J

Ze9E FHYL B WY AFPO AFOR IT AL 7S} 511 0|2 Aol AT Telt ALgAe] A
2 228 ARV o] glom, ofdl o9 7 AUSE 7H8A0) Xo] 2t 7484 Aol e Aulk ol
o] QuSHHEE W Al ATA Aol ek 37 Fck 2 HolAls FeeE solqe] Auls o8] a7
ufe} ZMstE TR A13A0] B8 A8 SIeh A4 7h8A 719 b 74l Bl o] 83k Alu| olopy eho A4el
72l A5 ARkl Ak ARl Al olg2jo] Auls 8w A] % o] ) mEg AMgshs thE
ol T vl 31 F 0 A0 SAlA A A4 7 el 9 b T ol 8%k Al oS A3}
of Al ATA0] A 7H8AE BIsIo] HHo) Auls A AHLS Sark ALES QuSuEE REol4 b A48
AL 7M1 TGO Qo) 58 i ol A1) AR AU Wl QoSS B RN Az Ay
o o B AU A & 4 YL At

=
Fool : Fo9C AFY, ALY AU Adud, oF A

E

1o

LM E

S WAL TALE A Vi8S 2

*o] &2 elajrfstie] A ¢lo) olslo] ATENS. I AFR AR AEY 7)ES 7Nke.R TdetE
Hard20139 39 4¢)), AARAQ013E 94 29)), to|g] AlE|Q] A4S thro] AMA S A thekst Al
A A A20139 99 17 _ L _ .
HANCE S 22 W ol 71501, 714 s A3 e, 2
F A Aol 49 W A(EUEY 9 712 e 5), ARUES} RE AR
SAA: o5 Elojof Feho-E HFFolat olofr|at 4= QITHB. Hayes,

E-mail; jslee@inha.ac.kr

He3d &Mz 20144 32 QEID



014 - ZEfg - 0

Z=Al
ST

2008; P. Mell, 2009). SerQ-E AHEE AujA= A7)
S5 AR A, oty AR|A o] Rl TN
UATHH Aju] 28] St gl o]go] 7hg3t 7]olr). g
ARgAR] atof whe} QlZel(laaS) 9 Z2E(PaaS), 4
ZEQo]9] gF(SaaS)o| 7FsshH, +AsHA 280l 7}
So7] wiizel vl8AQl SHollA 7H4 H3t aulrt Ak

A ol SR Hrgol tieh ket A7t
ZIRYE|aL glom, HFH 71&0] T2 = 2(Business
Driven Computing)E $4O& 3= AH|A Qs
2% o= vl ok gl

Ze9E EY Sl el A9 o 2
Sk AH|A AR AREALS] AfH|A o]8 80 Sol&
785 A HERE ol gsto] A9 AR|A AlE AE
e} 9l shgstA] =, E3E A o] 82 = AHIA F
4= FOKSLA: Service Level Agreement)ol HAE 7|&
Wollal Au|A AlgAtz 58 AR o]g AR|AE B
A =, Sehes 2 ol A 2 HeEa Sl 7t
JoFE AAUES of8ste] AplolA Bagt ALk 3
o o Uk SERNE A o] 85k] fIRE BAoll A AH]
2 AsARE AB|A o)At Atololl= A A2 QI
HI-§-A Q1 ZAI7F HASHA Flok AB]A o] § A] HHAYsE
= HIEA FAlE AR|A o] A} SHoflA Al AlgAt
AEle] 7|E o2 ARESHA Em, Hl-§2] FE Qof= A
|2 o] §Ato] MBI 87 Al A2 AlEALS] ZH 7}
84 Efo]gol whE Tt AH Al AR AElo] gk
= 4= otk o]H" A A Al HAYsH= HIEA A
2 2H 7 BAE 2R A9 AR AlgAE
HAsto] miA A7) A7 ohRt FElE XIsYE o)A
ek ol 71E A AFE AR At vt FHE
Zra glom, 7| FAb Y AdAN AT} vlsgt
oA Aol 7hssitt 7Hd thaEAldl Y AtEe
Zu = 2l(U. Kant et al., 2005)2 ©]-83F AL A A|A
glo] qlom, Ao thd ZHujrde o]gek A
A o o]F Al RS o]-§3t ApIAH mdlo] A
SICHR. Buyya, 2002). E3F fifjol= F4 & ZAE
ol-gz3t 7MY T4l HEYA Al Al 9 o] st
of 7wl mels o]gshe A AlLEo] AQtE o FT
(Lee et al., 2010). L ¢]o]%= GRIDS (Grid Computing
and Distributed System)Laboj|A] A|otsl= A|AHS %]
o B0k 2L AILHY AElA Al WHAof dfst
of Zul] =S ARFSIIANE o]= QoS B7HE A|HsHA|
o= Dol AKX Chu et al., 2007). A AJRYE o]
Zl Aol AREE A RS2 @ AN Sk

(2 JEEINERIPSEE

=X

HirEuie] QoS H7HE AelA] o, ol Had
"art glon, olg Haslr| #i5te] QoS B7Mt 7k
T AR A e AQkgieh AlQE HEle v HEs
olg3to] AHedE 7shH T3kl QoSH7E HEg Al
5t 7H/de B7Ist, 7HH & HiAIste] AulA A
TES AR

& =29 L 28 B A Al
el A 7 7 v Sl e olgdt 2
2= AR A AlAEle) diste] Zadith 4gelM e
2 =l tigt Ad 9 B7E AAlsh, selA 2
= =93t

2, BT

2.1 Al ZH 228 Bt Zujm

Al melol gl ) wal ol 4u) mo] 910
B(R. Buyya, 2002), 0|5 v} @ Al ol g4jst
Al AT FEE BEE BEAY S Qs
YA 45 PBPYS AT 53 27 UL
Joita, 2004). UHFAO & AH|A o] gAb= WO FlA0 R
A2 Ad W Ystol, Al AT 2

O Aul2 ol 7S FolA Ak, Aul
ATAL 7H2e WA ARe 7S B4 2 vk
Fao] Azo] 7hdo] Ay Rl BE A9 At
Abgic. o|Zke @A A3 A Yelet by SAkE
gzt

B =B A A A S ol n) el
o A% QA WAL mIste] AHl ABASE AE
o184} Aolo]l HARAHo] 15 4 YRS AT,

2.2 221 AFY SHMQ| XM =E
STE AHFE MY AN EAL AR
£ Aol EAsl= SRl 7H3EE 7]eE -85t
of AT F Q=T sl= 7]wolt). SARE of= AH|A
THE WY ol ARt ARgo] 7hsshH, AR|A AleAE
O] FAS st ¥aL qlrk E3E QoSoll gt H7}e]
Al A YE|R] 9F= Ao] FAlo|thHan et al., 2009). 9ot
2L oA Al BEES AH|A AFARet o] §2F A
olo] A& TesA| Aefish= 2 Hlojuf A o]§
Lo 2H fARS Ttefstal o] & AestA Adste]
AEe 4= = ALEE AR b, ol& s dstr] ¢



X J18Y Tl TS 20 DS 0lgat AblA ooy Z22C XY A AlAY |

3 2eheE vl AREE 913 ga 4 Al2Fl(Han
et al,, 2009) X ST SAOIA Y] AHANE 913t 7
o me(Lee et al., 2010) So] ZAalc}. st Saks
= oA Ao mdle QoS {7t 7)5& Ak
gkon ol A|Ysk= H| A7t Pasirh(Han et
al., 2009).

2.3 Amazon Web Service — EC2

Amazon®| TR FFE AH]AE 19959 #4F 3
T8 AlLFoA ). o] 7212 AWS (Amazon Web
Service) 2 Al om, & opulE F¢E HFH AL
Ho] EREE sk 240l itk & A[K9] oft
Z9| SHPE AFT ALES dRAoR EC2(7HEt
 AFE A AH| 20} S3(hEF AR A] AH|Z2) A
HIAR U], 2 =70] I AtollAls AfHlA o]
BANA 71 Ao ZA] S, ARGAR} B8-S A
Edto] AMESl= A HElRl EC29] tafjAlvt thREs
qith

EC2 We& 2pilo] ARGE AIZHFEO] Au] A Hl-8-2
A&l AH| 2 Al AR} o] 8AF Afolo] ZFAR o] T
AE GubAQl A B 9] A HAE ARESE
em, ol olf= & 7H Jt Brkse @A
Haahal ook 2 =FofAE EC2 B Hjw 1Y
g3t

¢

b o

2.4 ANFXt @F7[dte] aB|E Helf e 2E

A} @77]b0] 2] 72 2] = User Demand-
based Gird Trad Management Model) (Ma, 2009)-> 1
2= HFE oI AdA BHEA, B ¢
AEL FRSH Alo] WS A9 A AR B
o7} sk e shzg ANEke, v g o) AR
T AR TAE B AE] vl M= A
Age] A HelE A-83oink AR AL"AE A
FO) Al o} 8110] A fpgo] B4 A4S
S o83 A ke Solo] W Bl o= An|A
AgASE 74 Wolg AAste, die e Aol B
ARl - A 7HE A At Arls XSk
WAHOE FAEoA Glov], T HEsH ALEE
E5jo] Al o] g1} AHI AT Aololq Aul
ol g4k A 874 A7l met SRS ARTeEA
M2 Zes) Qe Zu eshes AAEo] gk
g mae ulgd ZuS Aojd off BHE M5y

e BES HYFa Qltk

RN A 27710 TRl Ad e
B2 o|gale] Akmdu Al uS A

2.5 Xtz

ST AHIAE AlFh] HsliAe Qe 45 E
AFAe] 420 odstoiof ah, ol vl o R HAE
3ljoF ahH, o] Foto] o] A 4= Qlojof gtk
(Ma et al., 2011). F3t QT AH|A= A 240
w2 AH]A o] gxte] @ WA AH|A Algol e
7L 7P A2 2po] A Elojzjof sk, dlo]E] Alel=
the] TPgmAle R o] 7EdMousumi et al.,
2011).

2 =ollAle 7HE Aol AE AlQtek=Auctioneer
g 2Ye Zztel & BAkela 2utel= 2] gt
A 7HE - 7S o]gsto] AUl Al mE 4l
& At HAYZS AAlsk gt

3. X1 7184 7|4t Cks Zof 2¥S 0|8%t
SURE X 742 AlAH

3N A A mEg wgeR S 3
oA B8 st A 718 7t B A e
o83t STE A Al ALEE A4S gtk

AH] A 0] §AH= Web Portal & o]-8510] 2% Au|A
AR AXshe, A" THERAE Fig 13} Atk

3.1 4Y UHS S5t 1t 2T MH(Single
Auction)

A 08 3ok AH|A o] &A= A4Sl @A}

& A INRA LA dok ol Hdsh= A

User

5 Resource
_ Estimation | Monitoring
Double

Auction @

Resource Pool Resource

g =

Resource Broker

Web Portal

Physical Resources

Virtual Resource

Fig. 1. System Architecture

A3 M3 20144 3¢



0442 - Zef - 0jEA

Table 1. Properties of static information for transfer to
service provider

Division Property Description
name
St Desired service start time
Sd Desired service deadline
Si Service type
Service users St Desired service costs
Lf Service cost limit
Hip desired rate. for using
service
VM ID Virtual machine identifier
Ps Types of services available
Et Estimated time to perform
Service job
Providers Bd Estimated time to job
termination
Sci Services ratio
Rp Rate services

Table 2. Cost of service provider's delivery service

Type of jobs price
1. mail / message 22 ~ 135/
2. Streaming service 180 ~ 500/h
3. Sc1ent1ﬁc' computing 1000 ~ 3500/h
services
Table 3. PCE allowance
Task (N) Origin Price PCE (%)
1 22 ~ 135H 20 ~ 80
2 180 ~ 500/H 30 ~ 80
3 1000 ~ 3500/H 30 ~ 80
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Table 4. Deadline allowance of service user
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Fig. 3. Agreed price graph of dual auction model
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Table 5. The bidding price that includes price elasticity of
service user

Task (N) Service User PE

Task (1) Task (1)MinPrice x PCE + PE
Task (2) Task (2)MinPrice x PCE + PE
Task (3) Task (3)MinPrice x PCE + PE
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Table 6. Q Value Range

O name QO Value Range

First Q 0 <= a
Second Q a+l <= g
Third Q G+1 <= Y
Forth Q y+1 <= 1)
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Searching for Value of St
Int fisrtQ, secQ, thiQ, forQ;
If(#n Q == Full)

{
For(int q; q<=Qsize; q++)

ifst=<a)
firstQ++;
ifst=<B)
secQ++;
if(st =<y)
thirdQ++;
if(st =<d)
forQ++;

}
Comparison(FisrtQ | SecQ
| ThirdQ |ForthQ)

If(#nQis best than other #n Q
{#nQ = Task Over range value)

Task collector Q

Searching for Value of St

Fig. 5. Job checking algorithm using St value
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Fig. 6. Cloud test environment
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