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ABSTRACT

Conceptualmodelsarefundamental tosystemanalysisanddesign.However, theactualusageof
conceptualmodelsremainspoorlyunderstood,inparticular,howandwhypractitionerswoulduse
multiplemodelsincombinationwhendoingtheirwork.Inthispaper,theauthorsexplorethereported
useofmultipleconceptualmodelsforsystemanalysisanddesigntodeterminethecircumstances
thatleadprofessionalstousemultiplemodels.Theyuncoverbothsemanticandpragmaticreasons
that influence thechoiceandselectionofdifferentmodels forsystemanalysisanddesign tasks.
Contrastingthesefindingstoexistingontologicaltheories,theauthorsfindthattheextentandtype
ofmultiplemodeluseisdeterminedbynotonlyontologicalfactorsbutalsocontextualfactorsthat
canoverrideontologicalqualitiesandinsodoingbringforthdesiredqualitiesforusers.Theauthors
offer several novel propositions about the implications of ontological theory that will be worth
exploringinfutureresearch.
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1. INTRoDUCTIoN

Systemdesignersandanalystsoftenbegintheirworkbydevelopingandusinggraphicalrepresentations
of relevant features of the domain under examination (Burton-Jones and Meso, 2006). These
representations are called conceptual models (Wand and Weber, 2002). They play a significant
roleintheearlydetectionandcorrectionofsystemsdevelopmenterrorsandhelpanalyststobetter
communicatewithstakeholders(Moody,2005;SaghafiandWand,2014).

Muchresearchonconceptualmodelsandthegrammarswithwhichtheyarecreatedhasbeen
conductedoverthepastdecades,oftenusingontologicalanalysis(WandandWeber,1990,1993,
1995).Ontologicalanalysisallowsresearcherstosuggesthowgrammarsforconceptualmodeling
mightbemodifiedtobeontologicallysoundandhowwelldevelopedmodels thatcorrespondto
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ontologicalguidelinesareunderstood.Thereisastrongtrackrecordofstudiesshowingempirical
supportfortheseguidelines(SaghafiandWand,2014).Yetnoticeably,thisrichresearchtradition
hasfocusedalmostentirelyontheevaluationofsinglegrammars(likeUML,ERD,BPMNandso
forth)orsinglemodels(suchasthosethatareontologicallyclearversusunclear).

One important insight from this stream of research is that no single available grammar is
ontologicallycomplete(e.g.,IrwinandTurk,2005;OpdahlandHenderson-Sellers,2002;Recker,
Rosemann,Indulska,andGreen,2009;WandandWeber,1993;Weber,1996).Thissituationimplies
thatuserswillneverbeabletocreateasinglemodelthatfullyrepresentsallrelevantaspectsofthe
real-worldphenomenatheywishtohaverepresented.

Thissituationisnotnecessarilyproblematic;infact,incompletenessseemstobeadesignchoice
formanypopulargrammars:UML,forexample,providesfourteendifferentgrammarstodescribe
structure,behavior,andinteractionsofasystemfromavarietyofperspectives,eachofwhichis,by
necessity,incomplete(Rumbaugh,Jacobson,andBooch,2004).Otherlongstandingmethodologies,
suchasMultiview(AvisonandWood-Harper,1986),havepromotedtheuseofmultiplemodelswith
differentperspectivesforclosetothirtyyears.

In thispaper,weexplore twoquestions that followfromthissituation:howdoanalystsand
designersdealwiththefactthatanymodeltheyhaveavailableisnotacompleterepresentation?
Howdotheyselectfromavarietyofpossiblyavailablemodelsgiventhateachofthemwilloffer
somerepresentationbutneveracompleteone?Thepropositionthatweputforwardisthattheyuse
multiplemodelsincombinationsuchthatthecompletenessoftherepresentationoftheirrelevant
real-worldphenomenacanbemaximized.

Wearenotthefirsttomakethisproposition.Theoretically,thispropositionhasbeenexplored,
firstly,byWeber (1997)andGreen (1996)whosuggested twoprinciples,maximumontological
completeness and minimal ontological overlap, to explain why designers might select different
grammarsforconceptualmodeling.Morerecently,Recker(2014)suggestedtheoreticalarguments
inatheoryoffaithfuluseofconceptualmodelcombinations.Yet,whatremainsnotablyabsentis
empirical knowledgeabouthowpractitionersworkwithmultiplemodels.Wetakethisstepinthis
paperandexploretwobroadresearchquestions:

RQ1:Whyaresystemsanalystsanddesignersusingmultipleconceptualmodels?
RQ2:Howaresystemsanalystsanddesignersusingmultipleconceptualmodels?

Ourcontributionisprimarilyempirical:wesetouttoexplorecurrentpracticesintheactualuse
ofmultipleconceptualmodels,whichissurprisinglyscarceintheliterature.Indoingso,wealso
providetheoreticalcontributions:throughourwork,weidentifyarangeofcontextualandcontingency
variablesthatimpactontheuseofconceptualmodels;andwewillshowhowthesevariablesextend
upontheunderstandingthatcanbegeneratedthroughontologicalanalysisaloneandinturnhow
ontologicaltheorymightbeimproved.

Weproceedas follows:First,we reviewpriorontological analysis andempirical studieson
conceptualmodeling.Thenwediscusstheresearchmethodandhowwedesignedourresearch.Section
4reportstheresultsintwopartsinlinewithourresearchquestions.Insection5,wesummarizethe
maincontributions,outlineimplicationsfortheresearchandpractice,andreviewpotentiallimitations
ofthework.Wecloseinsection6bydrawingsomeconclusionsfromourwork.
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