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ABSTRACT

SeveralresearchstudieshaveconcludedthatmodellinggrammarsthatsupporttheObject-Oriented
(OO)methodologyfocusmoreonmodellingsystemdesignandimplementationphenomenathan
real-worldphenomenainISusers’domains.Thus,thepurposeofthisresearchstudywastoevaluate
thesuitabilityofOOmodellinggrammarsforconceptualmodelling.Althoughtheresearchwork
focusedononewidelyusedOOmodellinggrammar—namely, theUnifiedModellingLanguage
(UML)—theapproachdevelopedcanbeapplied toanyOOmodellinggrammar.Thefirstphase
ofthisresearchstudyfocusedonevaluatingallUMLconstructsandidentifyingasubsetofUML
constructsthatarecapableofrepresentingreal-worldphenomenainuserdomains.Thesecondphase
wasanempiricalevaluationoftheidentifiedsubsetofUMLconstructs.Theresultsofthisempirical
evaluationsuggestthatinsteadofusingallUMLconstructsthesubsetofUMLconstructsisbetter
suitedforconceptualmodelling.
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INTRODUCTION

ModellingistheessenceoftheInformationSystem(IS)developmentprocess.Itcanbedividedinto
twomaingenres: conceptualmodelling and systemmodelling.Conceptualmodelling represents
phenomenathatoccurinaselectedreal-worldscenariobytransforminghumanperceptionsofthat
real-worldscenariointoamodelofperceivedreality(Weber,2003;Whitten,Bentley,andDittman,
2001).Aconceptualmodelislaterusedasthebasisforbuildingasystemmodelduringthedesign
phaseofISdevelopment.

ConceptualmodellingisimportantbecauseISdevelopmentoftencommenceswithconceptual
modelling.Hence,errorsinaconceptualmodelarelikelytopropagatetosubsequentphasesofthe
ISdevelopmentprocess(WandandWeber,2002).Sucherrorsbecomemorecostlytofixiftheyare
discoveredinlaterISdevelopmentphases.
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Conceptualandsystemmodellingprimarilyemphasizethedataandprocesscharacteristicsofa
real-worldscenarioandtheISbeingdeveloped.Intheearlyhistoryofbothconceptualandsystem
modelling,thedataandprocesscharacteristicswerecapturedandmodelledseparately(Milton,Rajapakse,
andWeber,2010).TheIScommunityfoundthatreal-worldphenomenaandtheISdomaincannotbe
representedpreciselywhenthisdistinctionismade.Assuch,inthe1980s,anewmethodologyforIS
developmentwasintroduced—theObject-Oriented(OO)methodology(Eliens,2000).

Nevertheless,researchershavefoundthatOOmodellinggrammarsdonothavealltheconstructs
neededtocompletelyandclearly1representthetypesofphenomenathatoccurintherealworld
(Evermann and Wand, 2005a, 2005b, 2009; Opdahl and Henderson-Sellers, 2002a; Opdahl,
Henderson-Sellers,andBarbier,2000,2001).Thereasonisthatthefundamentalnotionofobjectinthe
OOmethodologywasintroducedforthedevelopmentofsystemmodelsratherthanconceptualmodels
(TilakaratnaandRajapakse,2012).Incontrast,theprimaryobjectiveofconceptualmodellingisthe
representationofreal-worldscenarios.Inthisregard,useofOOmodellinggrammarsforconceptual
modellingisproblematic.Accordingly,ourresearchstudyismotivatedbythedesiretoevaluatethe
completenessandclarityofOOmodellinggrammarsforconceptualmodelling.

Evermann(2003,2005)andEvermannandWand(2001,2005a,2009)havealreadyevaluated
anOOmodellinggrammar,theUnifiedModellingLanguage(UML),intermsofitssuitabilityfor
conceptualmodellingpurposes.TheychoseUMLbecauseitisevolvingintothemostprominentand
widelyacceptedOOmodellinggrammar(EvermannandWand,2005a).UMLhas14diagrammatic
notationsthatarecapableofmodellingdifferentviews(e.g.,staticstructure,interactions,internal
andexternalphenomena)ofanIS.Nevertheless,Evermann(2003,2005)andEvermannandWand
(2001,2005a,2009)evaluatedonlyafewoftheconstructsthatexistinthreeUMLdiagrammatic
notations—namely,classdiagrams,state-machinediagrams,andactivitydiagram.

Therefore,inthisresearchstudy,weextendEvermannandWand’sresearchworkinthreeways.
First,weanalyseallconstructsinthe14UMLdiagrammaticnotationstoidentifythesubsetthat
aresuitableforconceptualmodellingpurposes.Second,usinganontologicalapproach,weevaluate
whetherthissubsetcanrepresentanytypeofreal-worldphenomenacompletelyandclearly.Third,
weassessempiricallywhetherpracticingsystemanalystsfindthesubsettobeusefulforconceptual
modellingpurposes.

Theremainderofthepaperisstructuredasfollows.Webeginbydiscussingrelevantliterature.
Wethenoutlineourmethodology.Next,wepresentourevaluationofconstructsintheexistingUML
grammar.Weconductthisassessmenttoidentifywhichconstructsinthe14UMLdiagrammatic
notationsaresuitableforconceptualmodelling.Wethenevaluatetheontologicalcompletenessand
clarityoftheexistingUMLgrammarbasedonlyonthechosensetofUMLconstructs.Subsequently,
wepresentanevaluationoftheseconstructsinapracticalcontext.Finally,weevaluatetheoutcomes
ofourresearchandpresentsomebriefconclusions.

BACKGROUND AND RELATED wORK

Ontological Approach
Ontologyisaphilosophicaldisciplinethatdealswiththenatureofreality(Angeles,1981).Potentially
itprovidesamethodicalbasisforcreatingasharedunderstandingaboutthedomainandthegrammar
amongconceptualmodellingusers(GruningerandLee,2001).

AnumberofontologieshavebeenusedinIS-relatedresearchstudies(Fensel,VanHarmelen,
Horrocks,McGuinness,andPatel-Schneider,2001;Uschold,King,Moralee,andZorgios,1998).The
mostwidelyused,however,isBunge’s(1977,1979)ontology(Evermann,2003,2005;Evermann
andWand,2001,2005a,2009;WandandWeber,1988). It is concernedwithcharacterizing the
natureofreal-worldphenomenaingeneral.Weber(1997,p.33)statesthatBunge’sontologyisthe
“bestformulatedandmostcompletetheoryofontology”thathewasabletofindforthecreationof
atheorytoevaluateISanalysisanddesignapproaches.
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