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ABSTRACT

Domainontologiesandconceptualmodelssimilarlycaptureandrepresentconceptsfromthereal
worldforinclusioninaninformationsystem.Thispaperexamineschallengesofconceptualmodeling
anddomainontologydevelopmentwhenmappingtohigh-levelontologies.Theintentistoreconcile
apparentdifferencesandpositionsomeoftheinherentchallengesintheseclosely-coupledareasof
research,whileprovidinginsightsintorecognizingandresolvingmodelingdifficulties.
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1. INTRODUCTION

Aninformationsystemisarepresentationofsomeotherrealworldsystem(WandandWeber1995).
Capturing the real world and modeling it for inclusion in an information system, however, has
alwaysbeenachallengebecausedesignersmustmakedecisionsonthecorrectdetailstoinclude,the
appropriatelevelofabstraction,andhowinformationisbestcapturedandrepresented(Dawsonand
Swatman1999;Hadaretal.2014;Wastell1996;Clarkeetal.2013).Thisisimportantbecause,tobe
useful,aninformationsystemmustconsistentlyandaccuratelymodelapplications(Choietal.2006).

Both domain ontology development and conceptual modeling deal with some notion of
informationcaptureandrepresentation.Assuch, theyaretwoimportantapproachestomodeling
therealworldforusewithinaninformationsystem.Guarino(1998),infact,haslongassertedthat
everyinformationsystemhasanontologythatoftenisnotexplicit,but,instead,obscurelyembedded
inpartsofthesystem.Othershave,similarly,articulatedtheneedtoapplyontologytothetheory
andpracticeofconceptualmodeling(e.g.,GuizzardiandWagner2005,ParsonsandWand1997;
Rosemannetal.2004;WandandWeber1995;Weber2003).Someworkhasalreadybeencarriedout
tounderstandconceptualmodelingversusontology(e.g.,FonsecaandMartin(2007)).Nevertheless,
importantissuesremainattheintersectionofontologyandconceptualmodeling.

Thispaperattemptstoreconcileourunderstandingofdomainontologiesandconceptualmodels
ascreatedbydomainontologydevelopmentandconceptualmodelingtechniquesandmethods.Todo
so,issuesrelatedtomappingandmerging,semantics,andknowledgerepresentationarepresented.
Thecontributionistounderstandtheseissuesfromtheperspectiveofbothappliedontologyand
conceptualmodelingand,indoingso,progressthefieldstowardsintegration,whichshouldeventually
leadtobettermodelingefforts.
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Thenextsectionofthepaperprovidesanoverviewofconceptualmodelsanddomainontologiesas
wellasdefinitionsofrelevantterms.Section3identifiesissuesrelatedtomappingdomainontologies
toahigh-levelontology.Section4discussestheimplicationsfromdoingso.Section5summarizes
andconcludesthepaper.

2. CONCePTUAL MODeLING AND ONTOLOGy

Theinterconnectionbetweenconceptualmodelingandontologyhasbeenwidelyrecognized(Wand
andWeber1993;GuarinoandMusen2005;2015)becausebothdealwithunderstanding things
andconceptsintherealworld.Nevertheless,therearedifferentapproachestoconceptualmodeling
activities,aswellastounderstandingandadaptingconceptsfromthefieldofontology.Guarino
(2009),forexample,arguesthat,despitealloftheworkonontology,thereisnoconsensusonhow
tobuildontologicaldistinctionsintoknowledgerepresentationlanguages.Table1firstreviewssome
ofthemainterminologyfoundinbothliteratureshighlightingthatmuchefforthasbeeninvolvedin
attemptingtounderstandthesecomplexareasofresearch.

Figure1showsapizzadomainontology(Horridge2004),acorrespondingconceptualmodel,
andahigh-levelontology(seeGristaniandCuel2005).

2.1. Conceptual Modeling
Conceptualmodeling formallydescribes someaspectsof the realworld (Mylopoulos1992)and
builds a “representation of selected semantics” of a domain (Weber 2003, p.1). The resulting
conceptualmodelscapturetheessenceofanapplicationdomainandrepresentitintermsofspecific
constructs.Theyare intended tobeameansbywhichdeveloperscanshareanunderstandingof
realworldphenomena(CoughlanandMacredie2002;LyytinenandHirschheim1987;Maassetal.
2011).Burton-JonesandWeber(2014)claimthatahigh-qualityconceptualmodelis,essentially,
adomainontologyexpressedinaconceptualmodellinggrammar.Nonetheless,manyconceptual
models lackanadequatespecificationof thesemanticsof the terminologyemployed, leading to
inconsistentinterpretationsandusesofknowledge(Grüningeretal.2000).Theoriesofontologyhave
beenproposedtoadvanceresearchinconceptualmodelingbecausetheyaccountforthestructure
andbehavioroftheworldingeneral(e.g.,Guarino1998;Weber2003).Ontology-drivenconceptual
modelingstrivestouseontologicaltheoriestodevelopartifactstoimprovethetheoryandpractice
ofconceptualmodeling(Guizzardi2012).

2.2. Ontology
Ontologydealswiththenatureofexistenceandtheoriesaboutthenatureofthefundamentaltypesof
phenomenathatoccurintherealworld.Claimedusagesofontologyinclude“enablinginteroperability
acrossheterogeneoussystemsandsemanticwebapplications”(Choietal.2006,p.34).Top-level
ontologiescanbeusedtoevaluateconceptualmodelinglanguagesandtodevelopguidelinesfortheir
use(GuizzardiandWagner2005).

2.2.1. Domain Ontologies
Adomainontologyisaconceptualizationspecifictoaparticulardomain(Weber2002).Conceptual
modelingbuildsmodelsofsomesubsetofphenomenaintherealworld.Adomainontologycaptures
specificinformationaboutataskordomain;thesameistrueforaconceptualmodel.Therefore,the
relationshipbetweenadomainontologyandaconceptualmodelshouldbestrong.According to
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