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ABSTRACT

Inrecentyears,crossoverserviceshaveattractedwideattentionasanemergingservicemodeinthe
modernserviceindustry.Crossoverservicescanoffervaluesthatcannotbeprovidedbysingle-domain
services,andtheyusuallyneedtocrosstheboundariesofdomains,organizations,andprocesses,
whichputsforwardmorechallengesforrequirementsmodelingandanalysisunder thecrossover
scenarios.Giventhecharacteristicsofcrossoverservices,theauthorsproposeavalue-drivenmeta-
modelframeworkfrommultipleviewpointstosupporttherequirementsanalysisofcrossoverservices,
whichconsistsofthreeparts:avaluenetwork,agoalnetwork,andaservicenetwork.Basedonthe
proposedmeta-modelframework,avalue-drivencrossoverservicemodelingtoolisdevelopedtohelp
requirementsanalystsinrequirementsanalysisanddesign,andacasestudyispresentedtoillustrate
theusageoftheproposedapproach.Finally,weevaluateourmethodsandtoolsusingacontrolled
experiment,andtheexperimentalresultsshowtheeffectivenessoftheapproach.
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1. INTRoDUCTIoN

Withtherapiddevelopmentofmodernserviceindustry,crossoverservices,anewkindofservices
becomeincreasinglypopular,whichareviewedasoutcomesofmodernserviceindustrydevelopedto
anadvancedstage(Wuet al.,2016).Thebusinessscopeofcrossoverservicesisnolongerlimitedto
asingledomain,butexpandstomultipledomains.Forexample,thelargestonlinepaymentservice,
Alipay,hasextendeditsservicescopetotakeoutservices,travelservices,socialservices,anddigital
campusservices.Crossoverservicesaimtoexpandvaluechainsandbuildasoundbusinessecosystem,
soastoachievesustainableprofitsandenhancethecorecompetitivenessofenterprises(Joneset 
al.,2015).Therefore,crossoverservicehasbecomeapopulartrendinthemodernserviceindustry,
andtherehasbeenadramaticupsurgeincrossoverconvergence,mergerandacquisitionactivities
overthepastyears(Basuilet al.,2017;Liet al.,2016).Thedynamicmarketneedsandglobalization
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trendbringgreatpressuretocrossoverserviceproviders.Tomaintaincompetitiveinanuncertain
marketenvironment,itisessentialtofocusonbothtechnologydecisionsandbusinessvalueswhen
developingnewsoftwareservices(Aurumet al.,2007).

However,duetothelackofasoundandclearvaluedefinition,serviceprovidersusuallydonot
fullyconsiderwhethereachparticipant involvedinthevaluenetworkcanachievethevaluethey
expect,whichleadstothefailureofsomecrossoverservices(Basuilet al.,2017).Asoundvalue
propositiondefinedatthestageofrequirementsanalysisisthusimportantbecauseitishelpfulfor
eachstakeholdertomakeprofitsinmulti-waycollaborations(Akkermanset al.,2003).Particularly
incrossover scenarios, customersare reluctant to switch from theiroriginal services to thenew
crossoverservices,unlesstheycanrealizetheaddedvaluesofferedbythenewservices.Therefore,it
isimportanttoconsidervaluepropositionsofstakeholdersindesigningcrossoverservices.Traditional
valuepropositionsareoftenstatedinformallybyutilizingnaturallanguage,whichmayleadtoalack
ofcommonunderstandingamongdifferentstakeholders,whorepresentdifferententerprisesandvary
infocus(Akkermanset al.,2003).Therefore,aformalvaluemodelingframeworkisneededtoidentify
andcharacterizethevalueexpectationsofstakeholdersattheearlystageofrequirementsanalysis.

Crossover services usually involve the convergence of different business organizations and
differentvaluechains(Yinet al.,2018).Thecrossoverconvergenceprocessneedstobeconsidered
frombothbusinessandtechnologyperspectives.Besidesthevaluepropositionanalysis,thereare
manyotherchallengesintheopenanddynamiccrossoverscenarios.Ontheonehand,newtarget
usersinthecrossoverdomainsincreasethedifficultiesofcapturingtheirpotentialrequirementsor
realintentions.Ontheotherhand,serviceresourcesfromvariousdomainsusuallyheterogeneous,
complexanddynamical,whichalsobringsdifficultiestothedesignofcrossoverservice(Wuet al.,
2016).Facedwiththeseobstacles,thechallengingissuestobeaddressedinrequirementsanalysis
anddesignofcrossoverservicesare:howtodescribethevaluepropositionandbusinessgoalsof
stakeholdersandhowtoprovideservice-basedsolutionsforsubsequentdevelopmentstages.

Duringthepastyears,manymethodshavebeenproposedtoaddressthepreviouslydescribed
challenges(Horkoffet al.,2019;Ribeiroet al.,2016;Bukhshet al.,2017;Gultekinet al.,2016;
Horkoffet al.,2016;Chawlaet al.,2017;Thewet al.,2018;).Forexample,arepresentativevalue-
basedrequirementsengineeringmethod,e3value(Gordijnet al.,2001)providesmodelingofvalue
propositions,whichcharacterizeshowstakeholdersexchangevalueobjectsandexpectwhatinreturn.
However,thismethodonlyprovidesaformalwaytodescribevalueexchangeinthevaluenetwork
fromthebusinessvalueperspective,whileneglectinghowtoleveragevaluepropositionsinservice
analysisanddesign.Besidesvalue-basedmethods,goal-basedmethods(Horkoffet al.,2016;Chawla
et al.,2017;Horkoffet al.,2019)areanothergroupofrequirementsmodelingapproaches.Similarly,
thegoal-basedapproachesfocusmoreonmodelinguserintention,whileneglectingtheconvergence
of values, goals and services. Overall, existing approaches cannot comprehensively characterize
thecrossoverservice-featuredbycross-organization,cross-valuechain,cross-process,andcross-
domain.Therefore,itisnecessarytoanalyzecrossoverservicesrequirementsfrommultipleanglesor
viewpoints.Basedonapriorwork,theRGPSrequirementsmeta-model(Wanget al.,2008),inthis
paperavalue-drivencrossoverservicemodelingframeworkwhichintegratesmultipleviewpointsis
proposedtosupportrequirementsmodelingandanalysisofcrossoverservices.Thecontributionsof
thispaperaresummarizedasfollows:

1. Weproposeavalue-drivenrequirementsmodelingmethodbyintegratingvaluenetwork,
goalnetworkandservicenetworktosupport therequirementselicitationandanalysisof
crossoverservices;

2. Amodelingtoolthatcanhelprequirementsanalystsconstructcrossoverservicerequirements
modelsisdeveloped.Inaddition,acasestudyispresentedtoillustratetheusageoftheproposed
modelingframework;
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