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ABSTRACT

Testsuiteoptimizationisanever-demandedapproachforregressiontestcostreduction.Regression
testingisconductedtoidentifyanyadverseeffectsofmaintenanceactivityonpreviouslyworking
versionsofthesoftware.Itconsumesalmostseventypercentoftheoverallsoftwaredevelopment
lifecyclebudget.Regressiontestcostreductionisthereforeofvitalimportance.Testsuiteoptimization
isthemostexploredapproachtoreducethetestsuitesizetore-execute.Thisarticlefocusesontest
suiteoptimizationas a regression test case selection,which is aprovenN-Phardcombinatorial
optimization problem. The authors have proposed an almost safe regression test case selection
approachusingaHybridWhaleOptimizationAlgorithmandempiricallyevaluated the sameon
subjectprogramsretrievedfromtheSoftwareArtifactInfrastructureRepositorywithBatSearchand
ACO-basedregressiontestcaseselectionapproaches.Theanalysesoftheobtainedresultsindicate
animprovementinthefaultdetectionabilityoftheproposedapproachoverthecomparedoneswith
significantreductionintestsuitesize.
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1. INTRODUCTION

Anysoftwareproductexperiencesanumberofevolutionsduringmaintenancephaseduetoever-
changingcustomerrequirementsandrapidtechnicaladvancements.So,itbecomesessentialtocheck
theimpactofmaintenanceactivityfrompreviousworkingsoftwareevolutiontonewone.Regression
testingneedstobeconductedtoensurethecorrectnessofunmodifiedpartsofthesoftwaretoavoid
anyrippleeffectofthechangesmadetocertainpartsofthesoftware.Additionofnewtestcasesto
testthenewlyaddedfunctionalitycontinuouslyincreasesthetestsuitesize.Regressiontestingcost
becomesveryhighduetoeverincreasingtestsuitesize,highexecutioncostofindividualtestcases
andmanualhandlingoftestcases.Testsuiteoptimizationisthereforeanever-requiredapproachby
thesoftwareindustry.RegressionTestcaseselection(RTCS)isoneofthemostexploredapproaches
oftestsuiteoptimizationtoreducethecostofregressiontesting.
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Thefocusofthispaperisonregressiontestcaseselectiontooptimizeregressiontestingeffort
requiredintermsofcost(No.oftestcasestobere-executed)andtime(inseconds).Authorshave
proposedasafe lightweightRTCSapproachusinganature inspiredHybridWhaleOptimization
metaheuristicconsideringfaultcoverageastestadequacycriteriaasopposedtorequirementcoverage
usedbymostofthepreviousresearchers.Faultcoveragedatawasretrievedfrompastfaulthistories
ofsubjectprogramsavailablefromSoftwareArtifactInfrastructureRepository(SIR)(Do,Elbaum,&
Rothermel,2005)bywritingshellscripts.Proposedapproachisbasedonthepremisethatindividual
testcaseshaveoverlappingfaultcoverageanditshouldbeconsideredduringtestcaseselection.This
paperperformsregressiontestcaseselectionusingHybridWhaleOptimizationAlgorithm(HWOA).

Usefulnessandfeasibilityofourapproachisverifiedbyperforminganempiricalstudyontwelve
differentversionsoffivesubjectprogramsretrievedfromSIR.Resultsarealsocomparedwiththe
resultsofBatSearchAlgorithm(BAT)andAntColonyOptimizationbasedRTSapproachesand
indicatestheimprovementinfaultdetectionabilityofselectedtestsuite.

Maincontributionsofthispaperareasfollows:

• Authors have proposed a new regression test case selection approach using Hybrid Whale
Optimization Algorithm with fault coverage as test adequacy criteria keeping in view the
overlappedfaultcoverageofindividualtestcases.

• Anempiricalstudywasconductedtoverifytheeffectivenessofourapproach.Resultsconclude
theimprovementinfaultdetectionabilityofselectedtestsuitewithoutseverelyincreasingthe
testsuitesize.

Theupcomingsectionsareorganizedasfollows:Abriefoverviewoftherelatedworkbyprevious
researchers ispresented insection2.Section3brieflydescribes theRTSproblemandsection4
describestheproposedapproach.Experimentalsetupandresultsanalysisarediscussedinsection5
and6respectively.Finally,theconclusionandfuturescopearepresentedinsection7.

2. RELATED WORKS

Testcaseselection,minimizationandprioritizationarethreewellknownapproachestooptimizethe
regressiontestsuitesize.Inthispaper,wemainlyfocusonRegressiontestcaseselection(RTCS)
approaches.AnyRTCSapproachaimsfor100%faultcoveragebyselectingnecessarylowexecution
costtestcasestoreducetheregressiontestingefforts.RTCSisanNP-hardproblem.Variousheuristics
andnatureinspiredapproacheshavebeenproposedtoaddressRTCS.In90’sFujiwaraetal.(Fujiwara,
V.Bochmann,Khendek,Amalou,&Ghedamsi, 1991)proposedaheuristic approach to attempt
RTCSusing finite statemodels.Applicabilityof their approach and its fault detection ability is
howeverdependentonanumberofassumptionswhichcan’talwaysbesatisfied.Italsosuffersfrom
theproblemofnon-determinism.In1996,Rothermeletal.(Rothermel&Harrold,1996)developed
aframeworktoanalyzevariousRTCSapproachesandmotivatedfutureresearcherstoinvestigate
otherselectiveretesttechniquesbasedonspecificationsofsoftware.Rothermeletal.alsoproposed
onemoreregressiontestcaseselectionapproachusingcontrolflowgraphin1997(Rothermel&
Harrold,1997).

Theirapproachcouldhandlevariouslanguageconstructsandprogrammodificationsofdifferent
types.However,theirapproachsufferedfromthelimitationofnon-normaldistributionofsample
data.InthesameyearVokolosetal.(Vokolos&Frankl,1997)proposedatextdifferencingbased
RTCSapproach.TheydevelopedatoolcalledPythiatocomparethesourcefilesfromthenewand
oldversionoftheprogramtoidentifychanges.However,theirapproachsuffersfromthelimitation
thatitcancompareprogramswritteninClanguageonly.In2000,Leungetal.(Leung,Tse,Chan,
&Chen,2000)publishedastudybyselectingtestcasewithandwithoutreplacementandanalyzed
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