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ABSTRACT

Nowadays,servicecompositionisoneofthemajorproblemsintheCloudduetotheexceptional
growthinthenumberofservicesdeployedbyproviders.Recently,atomicserviceshavebeenfound
tobeunabletodealwithallclientrequirements.Traditionalservicecompositiongivestheclientsa
compositeservicewithoutnon-functionalparameters.Torespondtobothfunctionalandnon-functional
parameters,weneedaservicecomposition.Sincewebservicescannotcommunicatewitheachother
orparticipatedynamicallytohandlechangesserviceparametersinservicecomposition,thisissue
hasledustouseadynamicentityrepresentedbyanagentbasedondynamicarchitecture.Thiswork
proposesanagent-basedarchitecturewithanewcooperationprotocolthatcanofferanautomatic
andadaptableservicecompositionbyprovidingacompositeservicewiththemaximumqualityof
service.Theimplementationofthismodelhasbeenprovidedinordertoevaluatetheauthors’system.
Theobtainedresultsdemonstratetheeffectivenessoftheirproposedsystem.
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1. INTRoDUCTIoN

Intherecentyears,cloudcomputinghasbeenadoptedasthemostusedsolutionbyenterprises.This
solutionisprovidedasaservicepoolinginaprivateorpubliccloud(Yang&Wang,2014).Moreover,
cloudcomputinghasemergedwiththreemainservicedeliverymodels:SoftwareasaService(SaaS);
PlatformasaService(PaaS);andInfrastructureasaService(IaaS)(Freetetal.,2015;Garrisonet
al.,2015).Somewell-knowncorporationsthatproposetheCloudasasolution,suchasGoogleand
Amazonwebservices(AWS),arenowthemainprovidersofsuchsolutionstoendusers(simple
clientsorenterprises)withsomeenormousdatacenterssituatedindifferentgeographicallocations
aroundtheworld.ThepropertiesandpoliciesofCloudencourageproviderstousethistechnology
inordertodeployandpublishtheirservices(Acetoetal.,2013;Shin,2015).Eachproviderpresents
hiswebserviceusingWSDL(BenSeghiretal.,2015;Rahman&Meziane,2011)byintroducing
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thewebservice’sdescription,whichincludesthewholedataaboutthedeployedservicetomakethe
discoveryofanddifferentiationbetweenservicesmucheasier.Nevertheless,currentwebservices
cannotrespondtoallclientrequirementsandthestaticvisionpresentedaswebservicescanneither
worktogethertocooperatewitheachothernorinteractwithnewdataupdates.Anapproachofservice
compositionbasedonfunctionalandnon-functionalparametersshouldleadtoasolutiontothisissue
(Upadhyayaetal.,2014).Infact,theservicecompositionproblemisclassifiedasanNP-hardproblem
duetothehugenumberoftheservicesdeployedintheCloud(Geyik,2013).

Inordertoproposeaservicecompositionarchitecture,thisworkintroducestheagentparadigm
asanapproachtosolvingthecompositionissue.Accordingtotheliterature,theagentconcepthas
manypropertiesthatencourageustofollowitsparadigm.Thesepropertieslendadynamicvision
foranagenttobepresentedasaservice,whichshowssomeadvantages,forexample,autonomy,
flexibility,parallelexecutionandalsoagentinteraction(Briot,2014;Grajaetal.,2014).Assuming
oneservicecannotmeetallclientrequirements,weshouldpresentanarchitecturethatcanguarantee
acompositeservicethatcansatisfytheendusers’demandsbyhandlingallthegivenrequirements
withfunctionalandnon-functionalparameters(Surianarayananetal.,2015).

This paper uses a multi-agent system as an architecture that can handle the whole service
compositionprocess;thiskindofcomplexsystemscanofferthebestoptionsforresolvingtheissues
presentedherethroughprotocolsbyintroducinganewagentcoalitionpolicy(Kleinetal.,2012;
Slessetal.,2014).Usingaconfidencefactorandadominancerelationshipgivestheagentsawayto
selecttheirneighboursorservicesthathavethebestQoS;theseQoSinfluencestheclient’sopinion
abouttheservice(Elfirdoussietal.,2014;Geetal.,2015),andtoreducethenumberofmessages
exchanged in theproposedsystem.Thedifferent typesofagents (situatedandmobile)gives the
architectureaneasywaytocollecttherequireddatafromtheCloudatanylocationaroundtheworld
(geo-distribution) (Marie, P et al., 2016). Also, this architecture facilitates treatment operations
throughthestrongpointsoftheCloud(storageandcalculus)(Cavetetal.,2012).

Thepresentedwork is organized as follows:Section2presents some related conceptsused
inourapproach.Section3outlinessomerelatedwork.InSection4,wepresentourapproachand
providethedescriptionfortheproposedarchitecture.Section5explainstheproposedalgorithmfor
servicecomposition.Section6showstheimplementationandtheresultsobtainedfortheproposed
architecture.Finally,Section7concludesthispaper.

2. BACKGRoUND

2.1. Quality of Service (QoS)
Inthispaper,wearegoingtotakeintoconsiderationsomequalityofservicemeasuresintheproposed
servicecompositionprocess.TheseQoSmeasures,alsoknownasnon-functionalparameters,can
giveanevaluationofservicestomakethecompositeservicesmoreconvenientfortheenduser.The
QoSmeasuresusedinthispaperaredefinedandformulatedaccordingtosomeworksasfollows:

1. Cost:Itreferstothefeeofaccessingandusingawebservicethataservicerequesterhastopay.
Moreover,itdependsonthenumberoftasksthataserviceuserneedstoexecute(Karimetal.,
2013;Rajeswarietal.,2014);

2. Response Time:Themostimportantgoalinwebservicedeliveryistoprovideaservicetothe
consumerwithinreasonabletime.Timeresponseismeasuredintermsofsomesub-factorssuch
asaverageresponsetimeandmaximumresponsetimepromisedbytheserviceprovider(Garg
etal.,2013).Thetimeresponseiscalculatedusingthefollowingformulation:

Response time
T
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