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An Iteratively Bargaining based Strategy for Optimizing
Service Composition Execution Path

REN Kat jun, SONG Jur qiang, XIAO Nong, ZHANG Wet min
(College of Canputer, National Univ. of Defense Technobgy, Changsha 410073, China)

Abstract: Quality of service( QoS) is a critical research issue in optinizing service composiion execution path. Unfortunately, the
currently existing methods ignore the hidden competition pressure between service providers which can push them to dynamically change
their initial QoS values in that the intial optimal execution path can be changed. To address this isssue, an iteratively bargaining based
constraint correction strategy is proposed. Wih this method, an initial execution path for a service composition is fistly built by using the
local optimization policy. Based on this path, the global QoS aggregating and checking models are used to detemine all occurred QoS
constraint violations. For all violations, the proposed bargaining drategy can be recumsively used to correct such violations. Finally, an
optimized path can be rebuilt to meet the overall end-te-end QoS requirements expressed by a user.
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Algorithm 1: BargainingConstraint ViolationCorrection
Input: abstractCompositionPlan, userQoS-requircments
QutPut: GOIEPath / Global Optimal Instance Exccution Path

1

LOIEpath «— LocalOptimal ExecutionPathSelection (abstractCompositionPlan) ;
//Getting an initial execution path by local optimization policy

2 GOIEPath<— LOIEpath;
3 QoSVector [ ]-— global QoSComputing (GOIEPath),
//Calculating the global QoS values according to global QoS computing formulas
4 VioVector [ ] - constraint Check (QoS Vector [ ], userQos-requirements);
//Cakcukating the occurred constraint violations according to global constrain checking model
5 FOR i=1 to VioVector [ ].size () DO
//For each constraint violatioin
6 negoSpaceVector [i] - globalQoSvalue-userconstraintValue;
//Calculating the negotiation space for the corresponding constraint violation
7 keyNodeVector [ ] -+ keyNodesRanking (VioVector{i]);
//Selecting and ranking critical nodes which have a big influence on the constraint violation
8 FOR j =1 to keyNodeVector|[ ].size( ) DO
9 equCandiateVector [ ] - equCandidateSearch (keyNode Vector [j]);
//Selecting all functionally-equivalent candidates which have the same associated abstractservice
10 QoSBargaining (equCandiateVector [ ]);
//Launching the bargaining process among all candidate service providers
11 QoSUpdating ( ); //Updating QoS values after each round bargaining
12 WHILE (!(deadline ( ) || violationRemoved ( ) )) DO
13 rebargaining ( ); //Launching new round bargaining
14 QoSUpdating ( ) ; //Bargaining can be done recursively until no better QoS values can be achieved
15 END WHILE
16 supplierRanking ( ); //Ranking all candidates according to the new bargaining results
17 supplierSelecting ( ); //Reselecting the suitable candidate
18 updateNegotiationSpace (negoSpace Vector [i]);
//Updating the negotiation space for next critical node
19 GOIEPath - executionNodeAdjusting (GOIEPath);
//Modifying the execution path with new better service provider
20 END FOR
21 updatingGlobalQoSValucs (GOIEPath);
//Recalculating the changed global QoSvalues on the new path
22 END FOR
23 RETURN GOIEPath;
1 Bagaining
Fig. 1 Bargaining based constraint violation correcting algorithm
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