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Self-Organizing Management Approach for Cloud Services Based on Multi-Agent System

HOU Fu, MAO Xin-Jun, WU Wei

(Department of Computer Science and Technology, College of Computer, National University of Defense Technology, Changsha 410073,
China)

Abstract:  Cloud services in dynamic and open Internet environment are typically decentralized, evolving, and heterogeneous. To satisfy
the dynamic application demands and to respond to the continuous changes of the cloud environment, cloud services need to be provided
and managed in a flexible and adaptive way. Aiming to address the challenge, this paper proposes an approach for cloud services
self-organizing management. It achieves the autonomous and flexible management of could services based on MAS that are context-aware
and autonomous in behaviors. The agents governing the services interact with each other to implement self-organization in order to
response to the continuous changes of cloud environment and application requirements. The paper presents the mechanisms and
implementation techniques for the approach, including cloud service self-organization management mechanisms and implementation
framework, cloud services aggregation and provision mechanisms and relevant core algorithms. Experiments based on public test data are
performed, and the results show that the proposed approach can effectively provide and manage services under the evolving environments
for various requirements of applications.

Key words: cloud service; self-organizing management; multi-agent system; service aggregation; adaptive
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Fig.1 Self-Organizing management model of cloud services based on multi-agent system
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Fig.2 Illustration of cloud services self-organizing management
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Fig.7 Aggregation process of cloud services
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1. begin

2. ssi=GetServiceSemanticInfomation(si)

© PEBEBSAITT  hip:/ www. jos. org. cn



844
3. if RS R DAL RS IR S5 AL then
4. result=InformCoordinativeUnitRegisterService ToMC(MC,rt,ssi)
5. else if OReq & H AW L 5C T IR S FLIIE 3K then
6. result=AgreeAndReturnTheService(OReq,ma,si)
7. elseif OReq 2 R T WMETRALIR S5 K35 5K  then
8. %% s=FindTheSatisfyingService(OReq,st)
9. result=ReturnServcieToReqManager(OReq,ma,s)
10.  else if OReq & — MRS HEALE KB JE ma T EHLMMS then
11. result=SearchServiceByCoordinativeUnit(OReq)
12.  endif
13, R[5 result
14. end
() wRS BHGVE BT
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R TR T RN 2 IR 45 B HL IR AR Ak (P IR 2 AR 75 R G B H R AR AL (AR L) I E A
PGP T, T DUR S T E A MG 6 NS W STree MIVIURE FIE ima 1F BN S LT B T RS &
PEH MG (AR REWTE 10 Brom) 1/ ok i i

ik 2 =S AAL R
BMNIRGSEHE N MG={ma,,mas,...,ma,} R VE XMW STree={st\,st,...,st,},AEBIRES IS={is1,isr,...,iSm},

MRS 0S={051,082,...,08,} WIIRE FLH ima;
i th: SR IR S5 B A MG

1. begin

2 if WAARES cselS then

3 (CMG,CSTree)=FindChangedManager(MG,STree)

4 MG'=add(MG' ,MG-CMG)

5. for i cma; 1 est, o ,ema;e CMG,cst;e CSTree do

6 InteractWithOthers(cma;,CSTree,CMG-cma;)

7 MG'=add(MG' ,UpdateManager(cma;,cst;))

8 end for

9. else if ZAIRZE cseOS then

10. (maj,st)=InteractWithEachToFindOneManager(MG,STree)
11. MG'=add(MG' ,MG-cma;)

12. k%5 s=CoordinateAndGetService(may,ima)

13. MG'=add(MG' ,UpdateManagerWithNewService(maj,stj,s))
14.  endif

15. &k MG

16. end
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