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ABSTRACT

Ontologyalignment is an importantwayof establishing interoperabilitybetweenSemanticWeb
applicationsthatusedifferentbutrelatedontologies.Ontologyalignmentistheprocessofidentifying
semantically equivalent entities from multiple ontologies. This is not always obvious because
technicalconstraintssuchasdatavolumeandexecutiontimearedeterminingfactorsinthechoice
ofanalignmentalgorithm.Nowadays,partitioningandmodularizationaretwomainstrategiesfor
breakingdownlargeontologiesintoblocksorontologymodulesrespectivelytoalignontologies.
ThisarticleproposesONTEMasaneffectivealignmentmethodforlarge-scaleontologybasedon
theontologyentitiesextraction.Thisarticleconductsacomprehensiveevaluationusingthedatasets
oftheOAEI2018campaign.Theobtainedresultsarepromising,andtheyrevealedthatONTEMis
oneofthemosteffectivesystems.
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INTROdUCTION

Overthelastseveralyears,diverseontologieshavebeencreatedtoenableinteroperabilityacross
multipleanddiverseinformationsystems,especiallywiththeadventoftheSemanticWeb.Ontologies
areatthekernelofSemanticWebbyallowingtheexplicitnessofthesemanticpurposeforstructuring
differentfieldsofinterest.Theyplayakeyroleinannotatingwebpagesorservicesbymodelingthe
concepts,attributesandrelationshipsusedtoannotateresourcecontent.

Nowadaystheuseofontologiesinmanycontextssuchasscience,e-commerce,e-health,and
industry has been increased (Stuckenschmidt, 2009). With the rapid development of ontology
applications,domainontologiesbecameverylargeinscale,whichgeneratesseveraldifficultiesin
ontologyconstructing,matching,reusing,maintenance,reasoning,etc.

In many application contexts, several ontologies covering the same or related fields are
developedindependentlyofeachotherbydifferentcommunities,whichraisestheissueofbeing
abletoexchange,integrateandtransformdata.Atthisstage,theproblemofinteroperabilityarises,
allowingheterogeneoussystemstocommunicateandcooperate,andtothisend,semanticlinksmust
beestablishedbetweenentitiesbelongingtotwodifferentontologies,andthetransitiontotheweb
isarealchallengethatrequiresresearcherstomakeeffortstooptimizecontentmanagement,which
canbeconstantlyenrichedanddeveloped.Tothisend,itisnecessarytoimprovethequalityofthe
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organization,structuring,research,identification,access,use,integration,andautomatedprocessing
ofthiscontent.Inthepastseveralyears,apanoplyofsystemshasbeendevelopedtoautomatically
generate,match,andintegrateontologiesinaprocesscalledontologyalignment.Ineachofthesecases,
itisimportanttoknowtherelationshipsbetweenthetermsinthedifferentontologies.Ithasbeen
realizedthatthisisamajorissueandmuchresearchhasrecentlybeendoneonontologyalignment,
i.e.findingmappingsbetweentermsindifferentontologies.

Duetotheirsizesandmonolithicnature,largeontologiesleadtoanewchallengetothestate-
of-the-artontologyalignmenttechnology.Ontologyalignmentisanimportantwayofestablishing
interoperabilitybetweenapplicationsthatusedifferentbutrelatedontologies(Huetal.,2008).

In thepastseveralyears,anenormousefforthasbeeninvestedinaligningandharmonizing
ontologiesincludingrule-basedandstatisticalmatchers.Existingmatchersrelyonentityfeatures
suchasnames,synonyms,aswellas relationships tootherentities (ShvaikoandEuzenat,2013;
Otero-Cerdeiraetal.,2015).However,manuallyaligningontologiesisalabor-intensiveprocessand
oftensemi-automaticapproachesaresought.

Allalignmenttechniquesarerequiredtoscaleuptohandlelargeontologies(Jimenez-Ruizetal.,
2012;Diallo,2014).However,thisisnotalwaysobviousbecausethecreationofmultipleontologies,
sometimesforthesamedomain,leadstoheterogeneitybetweentheknowledgeexpressedwithineach
ofthemthatmustberesolved:itistheproblemofinteroperability.

When ontologies cover overlapping topics, the overlap can be represented using ontology
alignments.Thesealignmentsneedtobecontinuouslyadaptedtochangingontologies.Especially
forlargeontologiesthisisacostlytaskoftenconsistingofmanualwork(JurischandIgler,2018).

Theresearchfieldofontologyalignmentisveryactivewithitsyearlyworkshopaswellasayearly
event,theOntologyAlignmentEvaluationInitiative(OAEI,e.g.(Euzenat,2011)),thatfocuseson
evaluatingsystemsthatautomaticallygeneratemappingsuggestions.OAEIsystemsaretypicallyable
tocopewithsmallandmediumsizeontologies,butfailtocompletelargetasksinagiventimeframe
and/orwiththeavailableresources(e.g.,memory).Largeontologiesstillposeseriouschallengesto
state-of-the-artontologyalignmentsystems(Jimenez-Ruizetal.,2018).

Ourworkaims tomeet thechallengeof scalingup thealignmentmethod. Inparticular,we
proposeanovelalgorithmtoextractcommonconceptsandlabelstobothontologiesforalignment
purposes. Our algorithm has been tested on the OAEI campaign. Satisfactory results have been
achievedcomparedwiththereferencealignmentscontainedintheLargeBioTrack2018section.

Thispaperisorganizedasfollows:Section2presentsthedifferentalignmentstrategies.Section
3scrutinizesthemainrelatedwork.Insection4,wedescribeourextraction-basedmethodforlarge
ontologiesalignment.Section5isanexperimentalstudythatillustratestheresultsandperformance
ofourmethod.Section6presentsadiscussionoftheobtainedresults.Finally,Section7concludes
thepaperandpointsoutfuturework.

ONTOLOGy ALIGNMENT STRATEGIES

Alignmentconsistsofdeterminingthesetofcorrespondencesbetweentwoontologiesbyusingor
implementingsolutionstodifferentheterogeneityproblems.Nowadaystherearealotoftechniques
andtoolsforaddressingtheontologyalignmentproblem.However,thecomplexnatureofthisproblem
meansthattheexistingsolutionsareunsatisfactory.

Severalalignmenttechniques,basedondifferentcriteria,arecurrentlyproposedintheliterature.
(Ardjanietal.,2015)providesasynthesisofalignmenttechniques.Thechoiceofonetechniqueora
compositionofseveralofthemisnotaneasytask.Manyalignmentmethodsdedicatedtoontologies
haveemergedinthelastdecade.However,thesemethodsaredesignedtoalignsmallontologies.
Partitioning(Pereiraetal.2017)andmodularization(Santosetal.,2015)arethetwomainstrategies
forbreakingdownlargeontologiesintoblocksorontologymodules,respectively.Thesemethods
canonlyworkifthenumberofconceptsattheinputofthealignmenttoolislimited.
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