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ABSTRACT

State-basedtesting(SBT)isknownasderivingtestcasesfromstatemachinesandexaminingthe
dynamicbehaviourofthesystem.Ithelpstoidentifyvarioustypesofstate-basedfaultswithina
systemundertest(SUT).ForSBT,testcasesaregeneratedfromstatechartdiagramsbasedonvarious
coveragecriteriasuchasAllTransition,RoundTripPath,AllTransitionPair,AllTransitionPair
withlength2,AllTransitionPairwithlength3,AllTransitionPairoflength4andFullPredicate.
Thisarticlediscusesanumberofcoveragecriteriaatthedesignleveltofindoutvarioustypesof
state-basedfaultsinSBT.First,theintermediategraphisgeneratedfromastatechartdiagramusing
anXMLparser.Thegraphistraversedbasedonthegivencoveragecriteriatogenerateasequence
oftestcases.Then,mutationtestingandsneak-pathtestingareappliedonthegeneratedtestcasesto
checktheeffectivenessofthegeneratedtestsuite.Thesetwoarecommonmethodsforcheckingthe
effectivenessoftestcases.Mutationtestinghelpsinthenumberofseedederrorscoveredwhereas
sneak-pathtestingbasicallyhelpstoexaminetheunspecifiedbehaviorofthesystem.Inroundtrip
path(RTP),itisnotpossibletocoverallpaths.Alltransitionisnotanadequateleveloffaultdetection
withmoreexecutiontimecomparedtoalltransitionpair(ATP)withlength4(LN4).Inthediscussion,
ATPwithLN4isthebestamongallcoveragecriteria.SBTcanabletodetectvariousstate-based
faults-incorrecttransition,missingtransition,missingorincorrectevent,missingorincorrectaction,
extramissingorcorruptstate,whicharedifficulttodetectincode-basedtesting.Mostofthesestate-
basedfaultscanbeavoided,ifthetestingisconductedattheearlyphaseofdesign.
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INTRodUCTIoN

Testingattheearlyphaseofsoftwaredevelopmentlifecyclecanabletofindtheambiguitiesand
inconsistenciesinthedesignandhence,designshouldbeenhancedbeforetheprogramiswritten
(Antonioetal.,2002;Sundararajanetal.,2017).Researchisgoingonstate-basedtesting(SBT)to
findeffectivetestcasesandtominimizecostofthetestsuite(Agrawaletal.,1989;Holtetal.,2014).
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Forthis,UnifiedModelingLanguage(UML)diagramsareusedtogeneratetestcases.Initiallytesters
weregoingfortraditionaltesting,whichisalsoknownascodecoveragetesting.But,state-based
coveragecannotbeachievedincode-basedtesting(Binder,2000).Toachievethis,testergenerates
testscenariosfromthestatechartdiagramsandthentestcasesaregeneratedfromthesescenarios.
Testcasesaregeneratedatdesignlevelandcoverageanalysisisperformedfromthesourcecode.The
diagramsaregeneratedatthedesignstageofdevelopmentlifecycle.Generatingtestcasesbasedon
UMLdiagramscomeunderModelBasedTesting(MBT).Itisabettertestingapproachthancode-
basedtestingasitdetectstheerrorattheearlyphasewhichrequireslesscosttofixit(Chen&Wang,
2014;DiasNetoetal.,2007).MBTareconductedforthefollowingreasons:

• Togetanabstractmodelofthesystem;
• Validatethemodel;
• Generateandexecutetestcases;
• Assigningpass/failverdict;
• Analyzingtheexecutionresult;
• Whenitisnotrequiredtomodelthefullsystem;
• Topreventfault;
• Toreducecostwithupdatingtestcases.

Earlytestingactivitiesmakeearlyfaultdetection(Binder,2000;Broyetal.,2005)andmoreand
morearticlesarereferredtoasMBTusingstate-basedtesting.Inaveryrecentarticle,wefindin
MBT,whereitelaboratesseveralfindingsfromMBTusersinindustry,securitytestingandvarious
MBTchallenges(Uttingetal.,2016).UttingandLegeard(Briand&Labiche,2001)haveproposed
aSBTtechniquetodesignblackboxtesting.State-basedtestingisprimarilyconsideredasablack
boxtestingtogeneratetestcases(Briand&Labiche,2001).

Atestcaseisadocument,whichhasasetoftestdata,expectedresultswithpreconditionsand
postconditions.Testcase isaparticular testscenario inorder toverifyactionagainstaspecific
requirement. There are different types of software faults that can be found in different ways (y
Hernández&Marsden,2017).Asetoftestcasesiscalledatestsuite.Toexaminetheeffectiveness
ofthetestsuit,testergoesforthemutationtestingandsneak-pathtesting.Mutationtestingtechnique
isappliedonthegeneratedtestsuitetomeasureitsefficiency.Inmutationtesting,afaultyversion
ofasoftwaresystemisgeneratedbyintroducingsomemutantinthesoftware,whichisknownas
mutantoperators(Chen&Wang,2014).Somemutantsstillundetectedafterconformancetesting.
So,anotherwayoftestingwhereremainingmutantsarekilledisknownassneak-pathtesting(Chen
&Wang,2014;Uttingetal.,2016).Conformancetestingisseekingtotestspecifiedbehaviorof
themodelandalsoitisequallyimportanttotestunspecifiedbehaviorofthemodelthroughsneak-
pathtesting(Chen&Wang,2014).Completetestingisnotcost-effectiveasittakeslongertimeto
investigatethesoftware.Thecompletesoftwaretestingisalsoknownasexhaustivetesting(Ostrand&
Balcer,1988).Therefore,testingmustbeperformedonselectedsubsets,butnotthewholedomainof
testing,whichmakeseffectivesoftwaretesting.Inaveryrecentapproach,anon-deterministicaction
systemmodelisusedforgeneratinganumberofmutants(Aichernig,2016).Inthepaper(Aichernig,
2016),originalmodelisexecutedandtestedforconformanceafterthemutantsaregenerated,sothat
conformancecheckisdoneefficiently,andthecompletetestingisnotpossible.Testcaseshelpusin
retrievalofimportantinformation.Differenttypesoftestsaremoreeffectivefordifferentclassesin
themodel(Jackyetal.,2007).EnablinggraphicalinterfacesMBTisanoveltechniqueforgraphical
userinterfaces(GUI)testing(Belli&Beyazıt,2017;Reed&Angolia,2018).Inthissurveypaper,
first,wediscusstheSBTbygeneratingtestcasesbasedonvarioustypesofstate-basedcoverage
criteria.Next,mutationtestingandsneak-pathtestingarediscussedandappliedonthegenerated
testcasestomeasuretheefficiency.
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