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ABSTRACT

Understandability isoneof themajorqualityattributesused tomeasure theunderstandabilityof
objectorientedsoftwareandAndroidapplicationsbasedoncertainmetrics. It isvery important
in most software development life cycles because misunderstanding any of the steps of the
softwaredevelopmentlifecyclewillleadtoapoor-qualityproduct.Mobileapplications,likeany
software,needtobemaintainedandevolvedovertime,sounderstandingthemisessentialtotheir
maintainability,reliability,qualityandreusability.Inthisresearch,theauthorsdiscusstheimportance
ofunderstandabilityinAndroidapplicationsanddeterminethemostinfluentialmetricsbyusing
MetricsReloaded tool tomeasure themetricsvalues.Then,basedon thesevalues, theydevelop
a formula to measure the understandability for Android applications. The results show that the
understandabilityofAndroidapplicationcanbemeasuredbytheformuladevelopedbasedonobject
orientedandAndroidmetrics.
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1. INTRodUCTIoN

Mobileapplicationsaresoftwaresystemsthatrunonhand-helddevicessuchassmart-phones,iPads
andtabletPCs.Anumberofprogramminglanguagesareusedindevelopingtheseapplicationssuch
asJava,whichisusedinAndroidapplications,CwhichisusediniOS,andC#,whichisusedin
Windows.Everycompanyorsalesclerkprovidesaplaceorachannelthroughwhichtodistribute
theirapplicationssuchas“GooglePlay”forAndroidapplicationsor“AppStore”foriOSdevices.
AccordingtoMinelliandLanza(2010)mobileapplicationmarketsarerapidlyincreasingtothepoint
thatbillionsofdollarsisnowspentontheseapplications.

Mobileapplications,likeanyothersoftware,havebecomemorecomplexandneedtobeconstantly
evolvedinorderto:fixbugs,addorremovefunctions,enhanceuserinterface,etc.Theincreasein
complexity and sizeof the software is affectedbyvariousquality factors likeunderstandability,
reliability,testabilityandmaintainability.Themaintenanceoperationisverytimeconsumingand
requiresagreatdealofeffort.Oneofthemainproblemsfacingthemaintenanceprocessisthatsoftware
engineersmaynothaveagoodunderstandingofthesourcecode.AstudycarriedoutbyNazir,et.al
(2010)showsthatthemaintenanceprocesscancost60-77%ofthetotalcostofasystem,and50%of
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thesoftwareengineer’stimemaybetakenupbytryingtounderstandthecode.Theunderstandability
ofthesoftwaresystemisveryimportantandthemaintenanceteamwillnotproduceanynewbugsif
theyunderstandthecodeproperly.Sometimesthemaintenanceprogrammersdonotwritethesource
code,sotheyneedtospendtimereadingandunderstandingthesoftwareandotherdocumentation.
Anymisunderstandinginthesoftwaremaycauseafailuretodeliveraqualifiedproduct.Reto(2012)
statesthatsinceAndroidisanopensourceandanyonecanmodifyit,thereisnoconsistentsoftware
layoutordesign;however,itshouldatleastsupportparticularfeatureslikestorage,connectivity,
webbrowser,multi-taskingandmanyotherfeaturesthatinfluenceAndroidapplicationssoftware.
ThispaperfocusesonhowtheunderstandabilityoftheAndroidapplicationsismeasuredandwhat
metricsandtoolsarerelatedtotheapplications’understandability.

Understandability of any software system is very significant in the life cycle of software
development,toensurethatthesoftwareismaintainableandtestableandalsotominimizebothcostand
time.JacobandWaldermarsson(2001)mentionthatthesignificanceofunderstandabilityisobvious
aswecannotmaintainandevolvesomethingifwedonotunderstanditandhowitworks.Thepurpose
ofthispaperistodeterminethemostimportantmetricstomeasuretheunderstandabilityofAndroid
applicationsanddeterminewhichfactorsaremostinfluentialinthemeasurementofunderstandability
usingtheappropriatetools.Thepaperwilltestthefollowingresearchhypothesisstatements:

H0:AndroidsoftwaremetricsareeffectiveinmeasuringtheunderstandabilityofAndroidapplications.
H1:AndroidsoftwaremetricsarenoteffectiveinmeasuringtheunderstandabilityofAndroidapplications.

We will reject the null hypothesis (H0) if no Android software metrics appear in the
understandabilityindexformula.TotestH0,adataset(DS)isdefinedthatshowsthevaluesofsoftware
metrics,andregressionanalysisisalsousedtobuildtheunderstandabilityindexformulafromthe
givenvaluesofthesoftwaremetrics.

2. BACKGRoUNd

Atthebeginningof2005,asanaspectofitsdelineation,GoogleboughtAndroidandeverything
relatedtoit.TheydecidedtomakeAndroidanopensource,soanyonecoulddownloadtheAndroid
applicationcodeanduseitoraddnewfeaturestoit.Also,stakeholderscouldapplytheirownspecial
featurestoit,whichwouldencouragemanydevelopmentcompaniestoproduceaneffectiveproduct
inordertomatchthedemand.

ThemajorcharacteristicoftheadoptingAndroidisthatitrepresentsanintegratedapproachinthe
developmentofAndroidapplications.AccordingtoReto(2012)developmentcompaniesmustbeable
todeveloptheirownapplicationsthatarecapableofbeingrunonallkindsofsmart-phonedevices.

Bothtechnicalandnon-technicalusersuseAndroidapplications,withthenon-technicalusers
beingmoreconcernedaboutusabilitythanunderstandabilityoftheapplication,whereasthetechnical
usersaremoreconcernedabouttheunderstandabilityoftheapplicationwhichwillenablethemto
makechangesoradd/removefeatures.Inordertodeterminewhethertheapplicationisunderstandable
ornot,itisnecessarytospecifythemetricsusedtomeasureunderstandability.Twotypesarerelated
tounderstandability,objectorientedmetricsandAndroidmetrics.Table1summarizestheobject-
orientedmetricsthathaveadirecteffectonunderstandability,whileTable2summarizestheAndroid
metricsthatmayaffectunderstandability.

Manytoolsareavailableonthemanufacturingmarketwhichservethedemandsofallstakeholders.
Inthisresearch,weusedtheMetricsReloadedtoolinordertoevaluatethemetricsinTable1and
othermetricsrelatedtoAndroidapplications.AccordingtotheMetricsReloaded(2017)website,the
definitionofMetricsReloadedis“aplug-inthatweinstallinIntelliJIDEAprogramanditprovides
uswithavaluablemetricsrelatedtounderstandability”.
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