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ABSTRACT

Testcaseprioritizationisatechnicalmethodtoreordertheexecutionoftestcasestoreduceregression
testingcosts.Thispaperhasexaminedvariousexistingtechniquesthatarewidelyusedandsuggests
improvingtestcaseprioritizationprocessafterfindingmanyresearchgaps.Theseresearchgapsare
collectedafterdoingathoroughstudyon206papersaftersurfing310papersontestcasegeneration
andprioritizationtechniques.Thesepapersarecollectedfromdifferentelectronicdatabasessuchas
IEEEExplore,ScienceDirect,ACMLibrary,Springer,Wiley,andElsevier.Theauthorshavetargeted
tomakeastatisticalrecordtoshowresearchcontributionontestcaseprioritizationatthreelevelsof
softwaredevelopmentlifecycle.Thissurveyshowsthat20.87%ofpapersarecontributingforTCP
attherequirementphase,38.83%ofpapersarecontributingforTCPatthedesignphase,40.29%
ofpapersarecontributingtoTCPatthecodingphase.Theinferenceofthisstudycitesmanyfuture
recommendationsforthecurrentresearchersintheconclusionsection.
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1. INTRoDUCTIoN

Softwaretestingisrequiredtovalidateasoftwaremodulebyidentifyinganyerrorspresentinitscode.
Althoughdifferentcategoryofsoftwaretesting(Rothermeletal.,2001)methodsareavailable,the
regressiontestingperceptionisquiteinteresting.Itimprovesthequalityofthesoftwarebychecking
theupgradedcodeswithoutaffectingtheperformanceofapre-testedcode(Roseroetal.,2016).
Furthermore,italsoensuresthattheupdatedsoftwaresatisfiestheuser’srequirementbyminimizing
thenumberofdefectsorbugs.Itistobenotedthattheimpactofregressiontestingalwaysdepend
onthetestcasesthroughwhichtheverificationofthesoftwareisdone.Theregressiontestinghas
thefollowingtechniques:

1. TestCaseSelection(Selectpartoftestsuite)
2. TestCaseMinimization/Reduction(Minimize/reducethetestsuite)
3. TestCasePrioritization(reorderingofeverytestcasesdependuponsoftwaredeveloper).
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LiteraturestudysaysthatTCPisbasicallyusedtoobtainmaximumadvantages(Meietal.,2012)
byreorderingthetestcases.Preferenceshouldbegiventotestcaseswhichareaccomplishedwith
multiplecriteriaateverylevelsofsoftwaredevelopmentlifecycletoincreasetheefficacyoftest
casesandminimizingthetestingtimeandcost.AccordingtoRothermaletal.(Rothermeletal.,2001,
theprioritizationoftestcaseisdefinedas:

“Givenatestsuite �P P P P’n= …
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Itcanbeconcludedfromtheabovedefinitionthatαexhibitsthepossibleorderingcombinations

oftestcasesforprioritizationofthegiventestsuitePandfunctionfisusedtoprovideadecisionrate
forthattypeofranking.Basicobjectiveofprioritizingtestcasesisasfollows:

1. Exposingtherateoffaultcanbeincreasedbymaximumoccurrenceoffaultswhicharepresented
ontheirseveritylevel.

2. If somespecificcodeupdatedprior to the regression testingprocedure, then itmay lead to
generatemoreerrorsrelatedtothatcode.

3. Maximizecoveragerateofthecoverablecodeinthesystem.

Toincreasethenumberoffaultdisclosure,everyphaseofSDLCshouldbetestedthoroughly.
RequirementbasedTCP(Krishnamoorthietal.,2009)ismainlydependingonthethreefactorsthatare

1. Customerrequirements.
2. Frequentchangeinrequirements.
3. Implementationcomplexityofcode.

Modelbasedtestcaseprioritization(MBTCP)approachisusedindesignphraseofasoftware
product (Panigrahi et al.,2010). In this approach the key idea is graphical representation of the
designedmodel.Thisgraphicalmodelisusedtorepresentcontrolanddatadependencyamongobjects
likedifferenttypesofinheritance,polymorphismandmessagepassing.Thisapproachusesvarious
techniqueslikehistoricalvaluebasedapproach,businesscriticalitytestvalue,earlyfaultdetection
rate(Jerfeeyetal.,2007)etc,forprioritizingtestcasesderivedfromthedesignedmodel.

Codebasedtestingisregulatingamountofcodeisbeingtested.Codebasedtestcaseprioritization
isperformedincodingphaseofSDLCforbetterperformanceofsystemsoftware.Differentapproaches
areusedforprioritizingtestcaselikeanalysisofprogramstructure(Maetal.,2008)dependencies
structureandcodecoveragebasedetc.

1.1 Motivations
Wehavebeenmotivatedtofindoutrecentculture,approach,trends,toolsandmetricsthathavebeen
usedfortestcaseprioritizationatdifferentlevelofSDLC.TohavethroughinvestigationonTCPat
SDLCphasewise,wehavesetsomeresearchquestionsthatarelistedinTable1.

1.2 Contribution
TheimportanceofTCPtechniquestowardsdevelopingqualitativesoftwaremotivatedustoprepare
thissurveyarticle.Thecontributionstothispaperareasfollows:

1. Inthispaper,wehavereviewed206scholarlyarticlesfrom2009to2019onTCP.Asthereview
workbyMishraetal.(2013)narrated120papersonTCPtill2009,Thisworkisgoingtobridge
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