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ABSTRACT

Softwaretestingisessentialforprovidingerror-freesoftware.Itisawell-knownfactthatsoftware
testingisresponsibleforat least50%ofthetotaldevelopmentcost.Therefore, it isnecessaryto
automateandoptimizethetestingprocesses.Search-basedsoftwareengineeringisadisciplinemainly
focussedonautomationandoptimizationofvarioussoftwareengineeringprocessesincludingsoftware
testing.Inthisarticle,anovelapproachofhybridfireflyandageneticalgorithmisappliedfortest
datagenerationandselectioninregressiontestingenvironment.Acasestudyisusedalongwithan
empiricalevaluationfortheproposedapproach.Resultsshowthatthehybridapproachperformswell
onvariousparametersthathavebeenselectedintheexperiments.
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INTROdUCTION

Softwaretestingisthemostexpensiveandtime-consumingtaskamongallotheractivitiesthatare
performedinsoftwareengineering(Myers,Sandler&Badgett,2011;Korel,1992).Thefirstideaof
softwaretestingisprobablyduetoTuring(Turing,1949).Thefirstmentionofsoftwareoptimization
of any kind is due to Ada Augusta Lovelace in 1842 (Harman, 2010). The first application of
optimizationtechniquesinsoftwaretestingisduetotheseminalworkofJamesKing(King,1969).
Searchbasedsoftwareengineering isanemergingareaof research tooptimizevarioussoftware
engineeringprocesses.

Search-basedsoftwareengineeringreformulatessoftware-testingproblemasanoptimization
problem(Harman&Jones,2001).Searchbasedmethods(SBMs)alsoappliedinvarioustesting
problems such as test data generation, test suite minimization, test case selection and test case
prioritizationintheliterature(Harman,Jia&Zhang,2015).Softwaremoduleclusteringandsoftware
refactoringproblemaregoodcandidatesfortheapplicationofsearch-basedtechniques(Harman,
Mansouri&Zhang,2012).Regressiontestingisperformedinthesoftwaremaintenancephaseofthe
softwaredevelopmentlifecycle.Thewholesoftwareundergoesretestingwheneveranymodification
occursduringregressiontesting.Regressiontestcaseselectiontechniquesstrivetoincreasethetesting
qualitybasedonthetestadequacycriteria,suchaseffort,coverage,andfaultdetection.

Variousnewsoftwaredevelopmentparadigmsimposemanyrestrictionsonregressiontesting.
Retestingisnecessaryinthesecases.Inthiscase,regressiontestingmustbeperformedusingthe
availablecomputingresourcesjudicially.Regressiontestingproblemcanthusbeseenasacombination
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of test suite minimization, test suite selection, test suite prioritization problem in order to save
computing resources (Rothermel & Harrold, 1996). The present work is an attempt to optimize
theregressiontestingprocessandtoevaluatetheperformanceofnewlyproposednature-inspired
algorithmssuchashybridfireflyandgeneticalgorithmfortestcaseselection.Inthispaper,weare
proposinganewhybridalgorithmfortestcaseselectionproblem.Initially,acasestudybasedonthe
availabletestsuiteisperformedforregressiontestingandsimulationresultsareshown.Resultsshows
thebetterperformanceofhybridapproacheswhencomparedtosomepopularswarmintelligence-
basedalgorithms.

Restofthepaperisorganizedasrelatedwork,problemformulation,proposedmethodology,
experimentalevaluation,resultsandconclusion.

ReLATed wORK

Agrawal&Kaur(2018)comparestheperformanceoftwometaheuristicsnamelyantcolonyand
hybridparticleswarmoptimizationexclusivelyfortestcasesselectionproblem.Thequalityparameters
inthisresearchareexecutiontimeandfaultcoverage.ExperimentswereperformedusingMatlab.
Thisarticledemonstratesthesignificanceofhybridalgorithmsfortestcasesselectionproblemin
softwareengineering.

DeOliveiraNetoetal.(2018)evaluatessimilarity-basedtestcaseselectiononintegrationlevel
tests.Theresultsconfirmtheexistingstrongevidencethatsimilarity-basedtestcaseselectionisthe
majorcandidatefortestoptimization.

Choudhary,Agrawal&Kaur(2018)presentsaneffectivemethodfortestcaseselectionusing
Paretobasedmulti-objectiveharmonyresearch.Forsetal.(2019)presentasaferegressiontestcase
selectionforModelicausingstaticanalysis.

Nogueiraetal.(2019)discussmodel-basedtestingusingnaturallanguagedescriptionofuse
cases.Itisimportanttonotethatformaldescriptionofusecasesusingmathematicalnotationposes
challenges in test case generation and selection process. To overcome this issues, use cases are
describedinnaturallanguagethatiseasilyunderstandabletothetestingteam.

Arrietaetal.(2019)describesasearch-basedapproachforprioritizingthetestcasesincyber
physical system (CPS).Wanget al. (2019)proposes a location-based test caseprioritization for
embeddedsoftwareusinglawgravitation.

Shinetal.(2019)discussesempiricalevaluationofvarioustestcaseprioritizationtechniquesina
recentresearchstudy.Sahoo&Ray(2018)presentsacomprehensivereviewofvarioussearch-based
techniquesfortestcasegenerationandselectioninrecentstudy.Subashini&Mala(2017)proposesan
efficienttechniquefortestsuitereductionandfaultdetectionusingdataminingtechnique.DiNardo
etal.(2015)presentsacasestudyofcoverage-basedregressiontestingtechniqueonanindustrial
system.Panichellaetal.(2015)proposesanewapproachofinjectingdiversityingeneticalgorithm
formultiobjectivetestcaseselection.

Manytestsuiteminimizationtechniquessufferfromthedrawbackthatdiscardedtestcasecan
stilldetectafault,butthoughsomeguaranteethatfaultdetectioncapabilitydoesnotaffect.Search
basedmethodsareefficientinfindingthesolutionstotoughnon-linearproblems.Notallefficient
meta-heuristicsaregoodinprovidingtheglobaloptimum.Moreover,thesealgorithmsareverygood
atprovidinglocaloptimumsolutions(Yang,2012).

Various chaos-enhanced meta-heuristics have shown good optimization performance in test
casesselectioninmanystudies(Xiang,2007;Gandomietal.,2013).Moreover,chaotictunnelingis
usedwithvariousalgorithmssuchasparticleswarmoptimization(Alatasetal.,2009),batalgorithm
(Gandomi & Yang, 2014), artificial immune optimization (Guo & Wang, 2005) and Imperialist
competitivealgorithmfortestcaseselectionproblem(Talatharietal.,2012).

Batalgorithmisarecentswarmintelligence-basedalgorithm.Thisnewmetaheuristicmethodis
basedontheecholocationpropertiesofbats.AfterthetremendousapplicationsofFirefly-algorithm
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