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ABSTRACT

Thispaperintroducesthetechniquetoselectthetestcasesfromtheunifiedmodelinglanguage(UML)
behavioraldiagram.TheUMLbehavioraldiagramdescribestheboundary,structure,andbehavior
ofthesystemthatisfedasinputforgeneratingthegraph.Thegraphisconstructedbyassigning
theweights,nodes,andedges.Then,testcasesequencesarecreatedfromthegraphwithminimal
fitnessvalue.Then,theoptimalsequencesareselectedfromtheproposedfractional-spidermonkey
optimization(fractional-SMO).Thedevelopedfractional-SMOisdesignedbyintegratingfractional
calculusandSMO.Thus,theefficienttestcasesareselectedbasedontheoptimizationalgorithm
thatusesfitnessparameters,likecoverageandfault.Simulationsareperformedviafivesynthetic
UMLdiagramstakenfromthedataset.Theperformanceoftheproposedtechniqueiscomputedusing
coverageandthenumberoftestcases.Themaximalcoverageof49andtheminimalnumberoftest
casesas2,562indicatethesuperiorityoftheproposedtechnique.
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1. INTROdUCTION

Softwareengineeringaimstodesign,analyze,deploy,implement,andmaintainthesoftware.The
developmentofmonolithicisnotveryeffectiveforthedevelopmentofthemodernsystem.Therefore,
severalphasesareestablishedinthesoftwaredevelopmentphase,termedtheSoftwareDevelopment
LifeCycle(SDLC).InSDLC,thetestingphaseisverynecessaryforseveralprojectresources.The
softwaretestingaimstoidentifytheprogramstructurefaultsanderrors.Softwareisavailable in
everywhereofoursocietylikeeducationalfieldmedicalfield(Vola,etal.,2020;Carrado,etal.,2020),
business,communicationandalmostineverywherethesoftwareisavailable.Here,thesoftwaretesting
iscarriedouteffectivelyandprofessionally(Kyaw,et al., 2015)forcontrollingthesystemtobetested
(Srivastava,etal.,2012;Muhammad,2008).Testcasesarethemeasureforcollectingtherequired
datainputtoproducethedesiredoutput(Jena,et al., 2014).Besides,thetestcasesaregeneratedto
findthetestcasesandthecriticaldomainrequirements.Thedevelopmentofthetestcaseaccumulates
therequirementspecificationoftheprogramaccurately(Hessel&Anders,2006).Oneofthetesting
approachesismodel-driventesting,whichrepresentsthebehavioralapproachforencodingsystem
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behaviorwithcertainconditions(Priya,et al., 2013).Automatedtestingisthemodel,inwhichthe
systemgeneratesthetestcasesautomatically(Panigrahi,et al., 2020).Inthesoftwaresystem,thetest
scenariosarecreatedbyanalyzingneithertheactivitydiagramnortheircorrespondingsourcecode.
TheUML-enabledscenarioisgeneratedbasedonthesubsequentedgefordesigningthesoftware.It
isimportantforthetestcasedesigntoenhancethequalityofsoftware,andtomitigatecost(Tripathy,
et al., 2013).Also,theUMLindicatesthestructureandbehaviorofahigher-levelsystem(Sahoo,et 
al., 2017).Furthermore,theUMListhemodelinglanguage,whichbecomesverypopularinseveral
softwareengineeringfields,liketraceabilityanalysis,testing,maintenance,andsoon(Panigrahi,et 
al., 2018).Inanobject-basedorientedmodel,theUMLactivitydiagramiscapableofdesigningan
object,asitissuitableforillustratingthecontrolflow(Nayak,et al., 2011).

In the softwaredevelopment,maintenance, and testingofobject-basedoriented systemsare
correspondingtotheexecutioninthesystem.Figure1showsthedesignanddevelopmentofObject
Orientedsystemfortestcasegeneration.Anobject-orientedoperatingsystemisanoperatingsystem
thatusesobject-orienteddesignprinciples.Anobject-orientedoperatingsystemisincontrasttoan
object-orienteduserinterfaceorprogrammingframework,whichcanberunasanon-object-oriented
operatingsystemlikeDOSorUnix.Inanobject-orientedsystem,allthedataarerepresentedasdiscrete
objectswheretheuserandotherobjectsmayinteract.Eachobjecthasdataaswellasinformation
abouttheexecutablefileneededtointerpretthatdata.Anobject-orientedsystemallowstheuserto
focuscompletelyontasksratherthantools.Examplesofobject-orientedprogramminglanguages
areC++andSmalltalk.

The design test generation process will make it easier for the software engineer to assess
configurationissues.Automatedtestcasegenerationcomprisesofexecutingtestcasesautomatically.
Totestthecase,recognizingallthefeasiblestarttotheterminatingpathsintheactivitydiagramisvery
necessaryforcoveringalltheactivitieswiththeirrelatedcontrolconstructs.Inthiscase,thecontrol
flowisperformedbasedonlooping,decision,concurrency,synchronization,andsoon,toexecute
thesequenceofseveralactivities(Arora,et al., 2017).Inthelastfewyears,UML-enabledtestinghas
beenutilizedbyseveralresearchersforproducingthetestcasesinthedevelopmentcycle(Rhmann,
etal.,2016;Pradhan,etal.,2019;Lam,etal.,2012;Jena,etal.,2015a;Jena,etal.,2015b;Jena,et
al.,2015c;Panigrahi,etal.,2018).Whenprioritizationapproachesbasedoncodeareexaminedby

Figure 1. Design and development of Object Oriented system for test case generation
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