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ABSTRACT

Code smell aims to identify bugs that occurred during software development. It is the task of
identifyingdesignproblems.Thesignificantcausesofcodesmellarecomplexityincode,violation
ofprogrammingrules,lowmodelling,andlackofunit-leveltestingbythedeveloper.Differentopen
sourcesystemslikeJEdit,Eclipse,andArgoUMLareevaluatedinthiswork.Aftercollectingthe
data,thebestfeaturesareselectedusingrecursivefeatureelimination(RFE).Inthispaper,theauthors
haveuseddifferentanomalydetectionalgorithmsforefficientrecognitionofdirtycode.Theaverage
accuracyvalueofk-means,GMM,autoencoder,PCA,andBayesiannetworksis98%,94%,96%,
89%,and93%.Thek-meansclusteringalgorithmisthemostsuitablealgorithmforcodedetection.
Experimentally,theauthorsprovedthatArgoUMLprojectishavingbetterperformanceascompared
toEclipseandJEditprojects.
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1. INTROdUCTION

Theprimarycauseofcodecomplexityisthetimeframe,mismanagement,uncleanshortcutsduring
the software development process, lack of testing,documentation issues, lack of understanding,
communicationissues,lackofteamwork,monitoringissues,workloadandlaterefactoring.Lackof
cooperationandcoordinationoftencausetheseproblems.Projecttransitionevenharmedthewhole
projectduetonastycoding.Codesmellreferstothedeeperissueinsideaprogram’ssourcecode.
Theseproblemsoccurredbecausecodesmellmaynotaffecttheresult,butitstillharmsthesource
code’sperformance.Theabsoluteviolationofbasicsindevelopingsoftwareresultsdecreasescode
qualitybyincreasingthetechnicaldebttoidentifycodesmellsautomatically.Wekanoseisatool
usedtodeterminethecodesmellfromanycodingusingwekasoftware.Othercodedetectiontools
arePMD,iplasma,Jdeodrant,Decoder,Checkstyle,etc.

Figure1,illustratesthedirtycodewithdataclumpcodecomplexitywheregroupsofvariables
arecombinedtoformobjectsattheclasslevel.Itincreasestheexecutiontimeoftheprogramby
allocatingdatavaluestothevariables.IntheaboveFiguredatamemberslikeccno,expmonth,expyear
andamtconsistsofsomerandomdatavalues,whichfurther leads tocodecomplexity. Itcanbe
avoidedbydeletingtheassignedvalues.



International Journal of Open Source Software and Processes
Volume 12 • Issue 2 • April-June 2021

22

Featureselectionistheautomaticormanualselectionofrelevantfeaturesfromthemassiveamount
ofdatausedtoconstructthemodel.Itisusedtoimprovetheaccuracyofamodelbyreducingits
complexity.Itisaprocessofselectingasetofbestfeaturesintheformofasubsetbeforeimplementing
any generalized algorithms.Various parameters involved for feature selectionare correlation,
entropy, mutual information. Different types of feature selection methods are Recursive Feature
Elimination,Chi-squaredtest,featureevaluation,etc.Machinelearninginvolvesamachinetolearn
fromdatabypredictingthingsbeingprogrammedautomatically.Wehaveuseddifferentsupervised,
unsupervisedandanomalydetectionalgorithmstoidentifythesmellydatafromtherealtimedatasets.
Inourresearch,theprimefocusisoncodesmelldetectionusingtheidentificationofoutliers.We
haveuseddifferentunsupervisedanomalydetectionmethodslikePCA,GMM,autoencoder,K-means
clustering,andBayesiannetworktoidentifyoutliersinthedirtycode.Wehavealsofocusedonthe
performanceofthesystembycomparingitsaccuracy.Softwarequalityisdefinedastherobustness
orfitnessofasoftwareproduct’squality.Itisanalyzedbythefollowingparametersreusability,cor
rectness,portabilityandmaintainability.Softwarequalityassuranceproduceshigh-qualitysoftware
bysavingtimeandcost.Codesmellaffectsthesourcecodebyviolatingthegoodprogramdesigning
principleshavinganegativeimpactonthesoftwarequality.Theprimarysolutiontothisproblemis
todeveloptherefactoredcode.Refactoringisusedtochangetheinternalstructureofcodewithout
altering its external functionalities.Different types of techniques are replacing parameter, inline
method,extractclassetc.

RQ1:Whichtypeoffeatureselectionmethodisusedforanalyzingtheopen-sourceprojects?

Inthiswork,featureselectionmethodsreducecomplexityandincreasetheproposedmodel’s
efficiency.RecursiveFeatureElimination(RFE)isusedforselectingtherelevantdatabyremoving
theweakestfeaturesofthedataset.

RQ2:Whichtypeofanomalydetectionismorepreferableforanalyzingtheconceptofcodesmell?

Thisworkillustratedtheanomalydetectiontechniqueforidentifyingoutliersbycomparingthe
dirtycodewithcleancode.Wehaveusedfivedifferentalgorithmstoidentifytheextremecodepoint
thatslightlydeviatedfromtheoriginaldatasamples.Cluster-basedanomalydetectionmethodsgive
thebestresultsforcodesmelldetection.

RQ3:Whatarethemostcommonlyfoundcodesmellandsuitablerefactoringapproachfordeveloping
cleancode?

Figure 1. Dirty Code
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