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ABSTRACT

Storedinformationinthedatabasesisheterogeneous,fromvarioussources,andoflargevolumes.The
webserviceselectionbecomesnontrivial,astheusersareeasilyoverloadedbyvastamountcandidates.
Usingthekeyword-basedsearchmethod,usersarestrugglingtochoosethebestwebservicesamong
thosehavingsimilarfeatures.Inthetraditionalmethods,theuserssetdifferentconstraintsandQoS
parametersofawebservicefromwhat’sclaimedbytheprovider.Moreover,differentresearches
challengethisproblem,introducingsemanticdiscoveryprocesstoenablerelevantanddesiredsearch
results.Theseapproachesdon’tgiveimportancetousers’opinionsandtheselectionhistory.The
classicaldevelopmentoftheontologyistypicallyentirelybasedonhighhumanparticipation.Inthis
paper,theauthorsuseontology-basedquerying,userprofiletoknowthehistory,newcollaborative
filteringtocalculateuser,andquerysimilarityandQoSasthefinalstepforwebserviceselection.
Theapproachcombinesthesyntacticandsemanticmethodstoincreasetheselectionprecision.
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1. INTRodUCTIoN

TheWebservice (Nuri et al., 2019) isdefinedasan internetbasedapplication, suppliedby the
providerandaccessedbytheconsumers.Itallowsthecompaniestodomoreefficientoperations
viatheWebandimprovestheirbusinessopportunities.Inrecentyears,thenumberofWebservices
hasdramaticallyincreased,it’scomplicatedfortheuserstofindthebestWebservicesfrommany
differenttypesofWebservices.Manystudies(Weidongetal.,2018)putemphasisontheWebservice
selectionproblem.AnewconceptisintroducedtohelpusersforselectthebestWebservices,isthe
QualityofService(QoS).TheQualityofService(QoS)isimpliedtohelptheusersselectthebest
Webservices,itisusuallyemployedtodescribenon-functionalattributes,itincludestheinformation
aboutWebservices suchasperformance (in termsof response time, latency,etc.), accessibility,
availability, throughput, and security. However, the selection of Web services encounters some
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problems in termsofQoS;mainly the inaccuracyof theQoS information,non-reliabilityor the
unavailabilityofsomeWebservices.

The ontology (Cristine et al., 2019) provides a vocabulary and a taxonomy of a particular
domain,itdefinesobjects,classes,attributes,andrelationships.Moreover,theontologyprovidesa
structuralframeworkforrepresentationofinformationaboutadomainorpartofadomain.Itadds
thesemanticstermsintheWebservicesrepresentationanditspropertiesanditcandramatically
improvethemethodologiesdiscovery.Manyapproaches(Sanaetal.,2017;Uma&Saraswathi,2016;
Mahboubehetal.,2020)usetheontologytosolvetheWebserviceselectionproblems.Howeverthese
approacheshavemanydisadvantages,mainlythedifficultyoftheacquisitionofknowledgebasedon
bothfunctionalandnon-functionalrequirementswhenusingmanydatasources.

However,therecommendersystems(Venkateswaraetal.,2017)areincreasinglyusedtofindand
torecommendthedesiredWebservices.TherecommendersystemcanbeclassifiedintoContent-
based,CollaborativeFiltering,Knowledge-based,Demographic-basedandHybridRecommendations.
In this paper, we focus on the Collaborative Filtering (Aanchal et al., 2020), we can define the
collaborativefilteringasaprocessthatselectsthedesiredWebservicesbasedonsimilarusersor
services.Infact,thetraditionalmethodsoftheWebservicesselectionaremadetosatisfytheusers’
functional requirementsand ignore theusers’non-functional requirements.So theyneedamore
dynamicontologythathavetheabilitytomanagemanyconceptsthathumanscannotachievealone.

Therefore, the objective of this paper is to resolve the following problems for Web service
selection:(1)theyignoretheuser’shistoryofWebserviceselectionandmarginalizetheuser’sopinion.
(2)TheQoSattributesvaluesarehighlyrelatedtogeographicallocation,servicetimeandnetwork
condition,andtheyarevariable.(3)Thetraditionalcollaborativefilteringapproachesareunableto
recommendtheWebservicesthatmatchtheQoSrequiredbyusersusingtherelationaldatabases.

This paper proposes four phases of Web service mining based on Ontology, User profile,
collaborativefilteringandQoS.ThefirstphaseallowstoselectthedomainandtheQoSrequestby
theuserusingtheontology.ThesecondphasephaseisdealingwiththeWebserviceselectionbased
onEXTRACTalgorithmanduserprofile.WhilethethirdphaseisemployedtorecommendtheWeb
servicesbasedonthehybridcollaborativefiltering.ThefinalphaseisdestinedtoselectthebestWeb
servicesusingtheQoSvalues.Therefore,ourobjectiveinthispaperis:(1)torecommendtheWeb
servicescorrespondingtoWebservices’functionalities,non-functionalrequirementsandusers’QoS
requirements,(2)toselecttheWebserviceswiththehybridcollaborativefilteringand(3)topropose
atrustworthyplatformforWebservicemining.

Theorganizationofthepaperisasfollows:Section2discussestherelatedworksandpresents
sometypicalpriorstudiesrelatedtothetopicofthispaperonWebServicemining.Section3depicts
anewapproachforWebServiceminingbasedonontology,userprofile,collaborativefiltering,and
QoS.Section4presentsexperimentalresultsandanalysisofthem.Finally,theconclusionandfuture
worksofthispaperaresummarizedinsection5.

2. ReLATed WoRKS

Inthissection,wediscusstherelatedworksonthebasicframeworkanddevelopmentoftheWeb
serviceminingmethodsbasedonQoS,collaborativefilteringandontology.

2.1 Web Service Mining Based on QoS
TheQoShasanimportantroletoclassifytheWebservices,Ran,(2003)presentsanewapproach,
whichgivesconfidencetoWebserviceconsumeropinionsonqualityofWebservice.Functionaland
non-functionalrequirementsaretakenintoaccountforWebserviceselectioninpresentedwork.The
disadvantageofthisapproachliesinthecomplexityindeterminingthematchingalgorithmbetween
desiredandprovidedQoS.
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