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ABSTRACT

Theseverityofthebugreporthelpsforthebugtriagerstoprioritizethehandlingofbugreports
forgivingmore importance tohighcriticalbugs than lesscriticalbugs, since the inexperienced
developersandnewuserscanmakemistakeswhileassigningtheseverity.Themanuallabelingof
severity is labor-intensiveandtime-consuming.In thisarticle,bothunsupervisedandsupervised
learningalgorithmsareusedtoautomatethepredictionofbugreportseverity.Becausethedatawas
unlabeled,theGaussianMixtureModelisusedtogroupsimilarkindsofbugreports.Theresultis
labeleddatawiththeseveritylevelgivenforeachbugreports.Then,thetrainingofclassifiersis
performedtopredicttheseverityofnewbugreportssubmittedbytheuserusingMultinomialNaïve
BayesClassifier,LogisticRegressionClassifierandStochasticGradientDescentClassifier.Using
thesemethods,around85%accuracyisobtained.Moreaccuratepredictionscanbedoneusingthe
authorsapproach.
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1. INTROdUCTION

OpensourceprojectssuchasFirefox,Mozilla,Android,Bugzilla,etc.,receiveslotofbugreports
fromallovertheworldbyuseranddevelopers,whicharestoredintheBugzillabugRepositories;
onaverageof29bugreportsperday(Anviketal.,2006).Ifassumethatthetriagertakes5minutes
toexamineandhandlethebugreport,thenthetraigerhastospendaroundtwohourperdayonbug
reports.Ifthelargenumberofbugreportsarepresentintherepositoriesonlyfractionsofbugswillget
chanceforfixing.Beforefixinganybugs,itneedstobeprioritizedaccordingtoitsseverity.Severity
fieldhelpstoidentifyhowurgentthebugneedstobefixed.Prioritizingthebugreportsbasedon
theseverityhelpsforthebugtriagertoassignsthehighseverebugreporttoappropriatedeveloper
inordertospeedupthefixingprocess.
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Newusersandinexperienceddevelopersmakeamistakeinidentifyingthecorrectseveritylabel
whilereportingthebugreports.(Lamkanfietal.,2010;Pushpalathaetal.,2016)authorsnotconsidered
thenormalseverityforseverityprediction,becauseitisdefaultoption.In(Lamkanfietal.,2010)
authorssuspectedthatsubmittersdidnotassesstheseverityofbugreportconsciously.Theyconfirmed
thiswithmanualsampling.(Yuanetal.,2016)doneresearchoncheckingthereliabilityofthebug
reportseveritylabels.Duplicatebugreportsrefertothesameproblem,eachduplicatebugreport
containsdifferentseveritylabel,eventhoughtheyreferthesameproblem.Thereisinconsistencyin
assigningtheseveritylabel.Manualcheckingandassigningthecorrectseveritywilltakelotoftime
andresources,becauseoflotsofbugreportsinthebugrepository.

In(Lamkanfietal.,2010;Lamkanfietal.,2011;Pushpalathaetal.,2016)usedNaïveBayes,
NaïveBayesmultinomial,Supportvectormachine,K-nearestneighbor,J48andbaggingclassifiers
forpredictingtheseverityofnewbugreportsusingalreadylabeledhistoricalbugreports.(Nachai
etal.,2014)authorsusedtheExpectationMaximization(EM)andX-meansclusteringalgorithmfor
groupingthesimilarkindofbugreportsbasedonthesimilarityanddoneexperimentationonJira
bugreports.(Guo,Chen&Li,2017)AndroidbugreportsseverityispredictedusingNaïvebayes.
ModelisbuiltusingthelabeleddataofEclipseandMozillabugreportsandbuiltmodelistestedon
theunlabeledbugreportsofAndroidsoftware.

In this work, Gaussian mixture model is used grouping similar kind of bug reports and
experimentationisdoneontheFirefoxbugreportstakenfromtheBugzillaBugrepository.Usingthis
model,abugtriagercanusethebugsreportedbytheirusersanddeveloper,groupthemintoclusters.
Afterassigningthelabeltoeachcluster,labeleddataisusedforpredictingthelabelofunlabelled
bugreportsforthatuseddifferentsupervisedalgorithmssuchasNaïveBayes,logisticregressionand
StochasticGradientDescentonthelabeleddata.Thiswillhelptosavetimeandresources.

Contributionofthiswork:

• Grouped the similar kind bug reports and predicted the labels of bug reports using
unsupervisedlearning;

• UsinglabeleddataPredictedtheseverityofbugreportsusingsupervisedlearningsuchasLogistic
Regression,MultinomialNaïveBayesandStochasticGradientdescent.

Organizationofthepaperisasfollow,section2discussesabouttheFrameworkofproposed
approach,section3givesbackgroundinformation,resultanddiscussioninsection4,section5explains
abouttherelatedwork.Finally,insection6,weconcludeanddiscussfutureenhancementsofourwork.

2. FRAMewORK FOR PROPOSed wORK

Figure1showstheFrameworkfortheproposedmodel,eachstepoftheFrameworkisexplainedin
thefollowingsections.

2.1. Collect Bug Reports in CSV Format From the Bug Repository
CollectedbugreportsforFirefoxfordesktopandandroidbugreportsinCommaSeparatedValue
(CSV)formatfromBugzillaopensourcebugrepositorywhichcontainsbugreportsofdifferentopen
sourcesoftwaresuchasBugzilla,Firefox,etc.

2.2. Apply Preprocessing Techniques
DifferentpreprocessingstepsareappliedonthecollectedbugreportssuchasTokenization,Stop
wordremoval,Stemming,weightedtf-idfcalculationanddimensionalityreductionusingSingular
valuedecomposition.
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