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ABSTRACT

Informationtechnologyhasbeenusedasasolutionforimprovingproductivityandservicequality
byenterprises,andsoftwaresystematizationsupportedbyinformationtechnologyhasincreasingly
becomethefoundationforenterpriseservice.Innovationtowardsenterprisearchitectureimprovement
isusuallynecessarytoprovidehigh-qualityserviceandcreatenewvalue.Thispaperproposesa
methodologyaimingatstimulatinginnovationbyevaluatingthevalueprovidedbysoftwaresystem
whilevisualizingtheenterprisearchitectures.Inthispaper,theconstituentsoftraditionalbusiness
modelingmethodsareanalyzedandintegrated.Next,aninnovationmethodologybasedonArchiMate
framework is described and the detailed steps are defined. To evaluate the effectiveness of this
proposedmethod,acasestudyonaJapaneseconveniencestoreinformationsystemisconductedand
acontrolledexperimentiscarriedout.
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INTRodUCTIoN

Modelsinsoftwareengineeringaresimplifiedrepresentationsthatfocusoncertainpropertiesof
designobjects.Modelingsimplifiesthedescription,visualizationanddocumentationforinformation
systems.Throughmodeling,abstractiondegreeofthesystemdesignwillbeincreased,andverification
atanearlystageofsystemdevelopmentbecomespossible.Inaddition,systemmodelingattheearly-
stageofsoftwaredevelopmentismeaningfultopreventredevelopmentcausedbydesignmistakes.

Enterprisemodelingenablesinformationsystemdesignerstogetabird’s-eyeviewforbusinessand
organization.Whendevelopinglarge-scaleprojectsforlargeenterprises,EA(EnterpriseArchitecture)
visualization makes it easier to manage the resources, strategies, risks and business processes.
Enterprisearchitecturemodelingis,afterall,astaticbehaviorbasedonfixedenterprisearchitectures.
Nevertheless,itisdangerousforcompaniestostandinthesamespot,becausecompetitorsmaydevelop
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betterorcheaperproductsorservices.Therefore,itisnecessarytointroduceinnovationmethodsinto
enterprisemanagement.However,theexistinginnovationmethodsarenotvisualized,sotheycannot
beappliedtoenterprisearchitecturemodeling.Forthepurposeofdevelopingasystemmodeling
methodtoanalyzethemechanismofconsumptionthatmakesinformationtechnologyinnovationand
businessstrategyinnovationpredictable,inthispaper,EAmodelingmethodsandinnovationtheory
arecomparedandintegratedtovisualizetheentireorganization,includingstakeholders,business
actors,businessprocesses,resources,softwaresystems,businesssituations,evaluationindexes,etc.
AmethodfordevelopingEAmodelsisproposed,andthedetailedstepsofthismethodaredefined.

Thispaper is structuredas follows. In this section, the researchbackground, thepurposeof
thisresearchandtheresultaredescribedasanintroduction.Next,insection2,relatedresearches
and motivations of this paper are introduced. In section 3, composition items of each business
modelingmethodarecompared,andintegrationofcommonelementsisperformed.Afterthat,the
integratedelementsareconvertedintoArchiMateexpression.Insection4,amodel-basedmethod
usingArchiMateelementsisproposedandthedetailedstepsoftheproposedmethodaredefined.
Insection5,acasestudyisconductedtoconfirmtheeffectivenessoftheproposedmethod.After
that,insection6,anexperimentiscarriedouttocomparetheproposedmethodwiththetraditional
approaches.Finally,asummaryofthisresearchismadeandthefurtherworkisclarifiedinsection7.

RELATEd woRK

EAmodelingmethods, innovation theories andmodeling language arebriefly introduced in
thissection.

Enterprise Architecture Modeling Approaches
EA(enterprisearchitecture)isaspecialresearchfieldbasedonthepracticeofinformationsystem
architecturedesignandimplementation.SinceZachmancarriedout thegroundbreakingresearch
in(Zachman,1987),manyapproachesforEAdesignhavebeenputforward.TheBusinessModel
Canvas(BMC)(Osterwalder&Pigneur,2010),astrategicmanagementandleanstartuptemplate
fordevelopingnewordocumentingexistingbusinessmodels,wasinitiallypresentedbyAlexander
Osterwalder.TheBMCdividesexistingbusinessmodelsintoninefactors:keypartners,keyactivities,
keyresources,valuepropositions,customerrelationship,channels,customersegment,coststructure
andrevenuestreams,andclarifieshowtheyarerelatedtoeachother.StephanAieretal.proposedan
engineeringapproachtoenterprisearchitecturedesignandconfirmedtheeffectivenessofthisapproach
byreportingitsapplicationatafinancialserviceprovider(Aier&Kurpjuweit,2008).DariusSilingas
andRimantasButlerispresentedanoveldomain-specificmodelingapproachbycustomizingUML
(Silingas&Butleris,2009).ThisapproachwasimplementedinMagicDrawUMLandhasalready
started to gain adoption in industry. EAmodeling can not only clarify the relationship between
enterpriseandmarket,butalsosupportthecommunicationwithintheorganization.KurtVander
VekenpresentedanEAmodelingmethodtosupportcollaborationbetweendifferentdepartmentsand
businessunits(Veken,2013).Duetoconstantchangesinbusinessaswellasintechnology,enterprise
architecturemanagementisalong-termprocessratherthanaone-timeeffort.RonnyFischeretal.
thereforeproposedafederatedapproachforEAmodelmaintenance(Fischeretal.,2007).Enterprise
architecturemodelinghasdifferentperspectivesandstartingpoints.SabineBuckletal.described
anapproachtomakeuseofthewisdomofthecrowdstodevelopEAmodels(Buckletal.,2010).In
theirapproach,EArelevantinformationistiedtogetherandbecomesaccessibletobothhumansand
applications,andemployeesareempoweredtocontributetheirexpertknowledgetoEAmodelingand
documentation.Inadditiontothesespecificmethodologies,therearealsomatureEAframeworks
toprovidethefundamentforEAmodeling.Sofar,themostcitedandwidelyusedEAframeworks
aretheTOGAFframework(TheOpenGroup,2005),theARISframework(Scheer,1998)andthe
DoDAFframework(DODGroup,2004).RobertS.Kaplanproposedabusinessperformanceevaluation
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