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ABSTRACT

Therearemorethan3millionmobileappsintheAndroidmarket.Thedevelopmentprocessofevery
mobileapplicationisrigorous,andmanytypesofresearchonapplicationqualityrequirementsare
derived,whicharehighlyrelatedtothedevelopmentofapplications.Researchshowsthatuserreviews
ofmobileapplicationsareanunusedlargedatabasethatcanprovidefeedbackonuserneeds.Inthis
article,usercommentsareautomaticallyclassifiedintonon-functionalrequirements(NFRs)andother
types.Thispaperproposesaloopmatchingclassificationtechnique(loopmatchingclassification).
ThethreeclassificationtechniquesofLMC,BOW,andTF-IDFwereusedtoclassifyusercomments,
andtheaccuracy,recallrate,andF-measureoftheresultsofthethreeclassificationtechniqueswere
compared.ItwasfoundthattheprecisionvalueoftheLMCclassificationtechniquewas74.2%,the
recallwas82.5%,andtheF-measurewas78.1%.
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INTRodUCTIoN

Software requirement analysis plays an important role in software development. Requirements
engineeringmainlydescribesthefunctionalrequirementsandnon-functionalrequirementsofthe
systeminlanguageascompleteandcorrectaspossible.

Mobileappsarecomputersoftwareapplicationsdesignedtorunonsmartphones,tablets,and
othermobiledevices.MobileAppStore,alsoknownasmobileappStore,isamobileappplatform
servicethatprovidesfreeorpaidmobileappbrowsinganddownloadingservices.Inrecentyears,
withthepopularizationofintelligentterminals,people’sdemandformobileapplicationsoftwareis
increasing,andthecompetitioninthemobileapplicationindustryisincreasinglyfierce.Bytheend
ofAugust2020,3.51millionappshavebeendetectedinChina’sdomesticmarket.MobileInternet
isoneoftheareaswiththebiggestmarketpotentialandthemostattractivedevelopmentprospects,
somobileappsareincreasinglyvalued.NgYYetal.(2014)conductedconsistencycomparisonand
differencecomparisonamong20popularAndroidappstoresinChinaand25appsinGooglePlay,
dividedtheappsintodifferentsecuritylevels,andfinallyrankedthetrustworthinessof21appstores
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throughasimplecalculation.Facedwiththeincreasinglyfiercemarketcompetition,developersneed
tomakeacarefulplanfortheiterativedevelopmentofApp.ThemobileAppStoreadoptstheuser-
drivenqualityevaluationmechanism,whichmakesthoseappsthatcannotmeetusers’needseasilybe
replacedandeliminatedbyotherapps.Therefore,appsneedtorespondtousers’needsthroughversion
updatetoobtainhighuserevaluation.TheuserreviewsprovidedbythemobileappStorecontain
valuableuserdemandresources,buttheagiledevelopmentmodelofrapiditerationandcontinuous
deliveryleavesdevelopersinsufficienttimetoextractuserrequirementsfromthehugenumberof
userreviewsofvaryingquality.Paganoetal.(2013)foundthatuserparticipationandfeedbackare
criticaltothedevelopmentofmobileapps,andtextfeedbackpublishedbyusersinthemobileApp
StorehasasignificantimpactonthenumberofdownloadsoftheApp.Basedonmanualanalysis,it
isconcludedandsummarizedtodefine17and13requirementstypesofusersrespectively.Pagano
alsofurtherappliesthefrequentitemsetminingalgorithmtomine20commondemandpatternsof
users.Iacobetal.(2013)spenttwoyearsdevelopingandupgradingMARA,atoolthatcollectsand
analyzesuserreviews.Asakindofresourcethathasnotbeenfullydeveloped,userreviewscontain
alotofvaluableinformation,whichcanhelpdevelopersobtainusers’requirementsmorequicklyand
accurately.Usingusercommentstominevaluableinformationandimproveandperfecttheapplication
isoneofthewaystoretainexistingusersandattractnewusers.Inthefaceofalargenumberofuser
comments, it is time-consumingand impractical tomanually screenoutvaluablenon-functional
requirementcomments,andtheinformalsentencestructureofnon-functionalrequirementcomments
makesitcomplicatedtoidentifyvaluableinformation.Therefore,howtoextractvaluableinformation
fromusercommentsefficientlyisoneofthefocusesofcurrentresearch.

Atpresent,non-functionalrequirementanalysisismainlybasedonChineselanguagecomment
mode,Chinesefeatureselectionmethod,anddifferentclassificationmachinelearningalgorithms.
Huetal.(2019)minedtheseedofcommentanddefinedthecommentpatternbydividingsoftware
intothreetypes:meetingrequirements,havingproblems,andnotmeetingexpectations.Jiaetal.
(2019)expandedthegenericdescriptionvocabularyofnon-functional requirementsandselected
themostefficientgroupbyusingthecollocationofdifferentclassificationmodelstofocusonrecall
rateandaccuracyrate.Sincemostofthepaperontheextractionofnon-functionalrequirementsfor
commentsareaimedattheEnglishenvironment,thereisabiggapbetweenChineseandEnglish,
suchaslanguagehabitsandtraditionalculture.Atpresent,themainproblemintheminingofnon-
functionalrequirementsforChinesetextcommentsliesinthelowaccuracyofmachinerecognition
ofnon-functionalrequirementsandtheexcessiverelianceonmanualrecognition,whichleadsto
projectfailureandhighcostofrework.

Basedon thenon-functional requirementanalysisofChinesecomments in theAndroidapp
market,thispaperproposestheloopmatchingclassificationtechnique(LMC),whichfocusesonhow
toautomaticallyextractandanalyzethenon-functionalrequirementsinusercommentsefficiently.
Themainresearchcontentsofthispaperareasfollows:

1. BycombiningtheISO25010standardwiththeclassificationtechniques(BOW,TF-IDF,and
LMC),weselectedthetechnologybestsuitedforprocessinglargeamountsofusercomment
data.

2. Theloopmatchingclassificationtechnologyproposedinthispaper(hereinafterreferredtoas
LMC)canefficientlyandautomaticallyextractnon-functionalrequirementsinusercomments.

Theorganizationalstructureofthispaperisasfollows:Section2givesanoverviewofdomestic
andforeignnon-functionalrequirementsengineering;Section3introducesrelevantmodels;Section4
brieflydescribestheexperiment,reviewsseveralimportantprocessesintheexperiment,andexplains
indetailhowtoselectthedataset;Section5analyzestheexperimentalresultsandconcludes.Section
6summarizesandforecaststhefuturework.
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