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ABSTRACT

Softwaretestingisbecomingmorecriticaltoensurethatsoftwarefunctionsproperly.Asthetime,
effort, and funds invested in software testing activities have been increased significantly, these
resources still cannot meet the increasing demand of software testing. Managers must allocate
testingresourcestothetestcaseseffectivelyinuncoveringimportantdefects.Thisstudybuildsa
valuefunctionthatcanquantifytherelativevalueofatestcaseandthusplayasignificantrolein
prioritizingtestcases,addressingtheresourceconstraintissuesinsoftwaretestingandservingas
afoundationofAIforsoftwaretesting.TheauthorsconductedaMonteCarlosimulationtoexhibit
applicationofthefinalvaluefunction.
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INTRoDUCTIoN

Assoftwareapplicationspermeateeverywhereintheworld,peoplearebecomingmoresensitivetothe
validityandreliabilityofsoftwareapplications(Juristoetal.,2006).Defectsinsoftwareapplications
mayresultintremendousfinanciallossandeveninnocentdeath(Felderer&Ramler,2014).According
toareportbyTricentis,aleadingcompanyprovidingsoftwaretestingsolutions,about606major
softwarefailuresfrom314companiesoccurredthroughouttheworldin2017.Thesefailurescaused
$1.7trillioninfinanciallosses,resultedin268yearsofcumulativeunplanneddowntime,andaffected
3.6billionpeople(Tricentis,n.d.).Billionsofdollarsareinvestedinsoftwaredevelopmenteveryyear
aroundtheworld,andapproximately50percentofthetotalelapsedtimeandmorethan50percent
ofthetotalcostsareexpendedintestingtheprogramorsystembeingdevelopedinatypicalsoftware
developmentproject(Boehm&Papaccio,1988;Hailpern&Santhanam,2002;Harrold,2000;Myers
etal.,2011).Despitethefactthatsoftwaretestinghasbeenconsideredasanimportantphaseinthe
softwaredevelopmentlifecycletoassuresoftwarequality,defectsstillcannotbeentirelyeradicated
duetoinadequatetesting(Tricentis,n.d.;Whittaker,2000).

Inadequate software testing usually results in defective applications and negative outcomes.
InspiredbyWhittaker’s(2000)study,weidentifiedfiveprimarysoftwaretestingpracticalissues
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(untestedcode,untestedcombinationsofinputvalues,untestedpaths,untestedoperatingenvironments,
anddefectivetestingprocedures)thatcauseinadequatesoftwaretesting.Thesefivetestingissues
arerootedinresourceconstraintsandtechnicalconstraintsinsoftwaretesting.Ontheonehand,a
companymightnothaveadequateresourcessuchasbudget,time,orpersonneltorunsufficienttests.
Ontheotherhand,acompanymighthaveenoughresourcesbutnothavekeytechnicalsupportsuch
assophisticatedalgorithms,powerfultestingtools,orexperttestingengineers,resultingindefective
testing procedures. Considering that most practical software testing issues result from resource
constraints,wethereforefocusonexploringthecomparativevalueofsoftwaretestcasesinthisstudy.
Theissueis that inaresourceconstrainedtestingenvironment, it is imperativeforcompaniesto
choosethemostvaluabletestcasestomaketheirtestingeffortsaseffectiveandefficientaspossible.
Webelievethatdeterminingthemostvaluabletestcaseswillhelpalleviatetheresourceconstraints
issuesandthusdramaticallyimprovethetestingprocess.

Given that exhaustive software testing is impossible (Myers et al., 2011), maximizing the
efficiencyandeffectivenessofsoftwaretestingwithlimitedresourcesbecomesanimportantquestion
inthesoftwaretestingdomain(Juristoetal.,2006).Althoughresearchershaveattemptedtosolve
theproblemofresourceconstraintsinsoftwaretestingfromdifferentperspectivesinthelastfew
decades(e.g.,Biffletal.,2006;Boehm,2006;Felderer&Ramler,2014;Wohlin&Aurum,2006),the
shortcomingsofthepriorstudiesindicatethattheexistingapproachescannotappropriatelyaddress
theproblem.Thisisbecausethesoftwaretestingmethodseitherlagbehindsoftwaredevelopment
methodsorjusttakeintoaccountsoftwareengineeringfactorswhichcannotprovideadequateguidance
forimprovingsoftwaretesting(Juristoetal.,2006;Talbyetal.,2006).

Therefore,theresearchobjectiveofthisstudyistoexploreanewmechanisminvolvingthe
comparativevalueoftestcasestoincreasetheefficiencyandeffectivenessofsoftwaretesting.
Thiswillbebotharisk-basedandcost-basedapproachtovalueestimation.Sincetestcasesare
at the core of software testing, all else being equal, choosing the highest value test cases can
optimizesoftwaretestinginaresourceconstrainedenvironment(Biffletal.,2006).Toaddressthe
researchobjective,weintendtodevelopafunctionthatassignsarelativevaluetoatestcasefor
thepurposeofcomparingitwiththevaluesofothertestcases.Thiswillresultinthechoiceofthe
mosteffectivetestcasesforasingleapplicationorthemosteffectivesetoftestcasesacrossaset
ofapplications.Wethereforeinitiatetheresearchquestionsurroundingtheevaluationofsoftware
testcases:Whatistherelativevalueofafunctionaltestcaseinsoftwaretesting?Itisimportantto
pointoutthatthisisgroundbreakingresearch.Toourknowledge,noonehaseverbeforeattempted
toassigncomparativeriskandcost-basednumericalvaluestosoftwaretestcasesforthepurposeof
choosingthemosteffectiveandefficienttestcasesinaresourceconstrainedtestingenvironment.
Furthermore,thequantitativefunctionforassigningacomparativenumericalvaluetoatestcase
thatwehavedevelopedwasderivedinanovelfashionfromqualitativeresearch.

ReSeARCH FoUNDATIoN

Nature of Value in Software Test Cases
First,asapartofsoftwaretesting,designingtestcasesisaboutcreatinginputsandpredictingtheir
associatedoutputs(Hass,2014).Testcasescreatevalueinmitigatingriskswhichcanemergeas
programdefects.Onecanarguethatsometestcasesaremorevaluablethanothers.Forexample,
ifaprogramisdesignedtobeexecutedindifferentoperatingsystems,thetestcasesfortesting
suchcompatibilityaremorevaluablethanthosethatworkinasingleoperatingsystem(Cohenet
al.,2003).

Second,softwaretesting,includingthecreationoftestcases,isnotfreeofcharge.Allcompanies
attempttodecreasecost(e.g.,softwaretestingcost,costofcreatingtestcases)andincreasebenefit
(e.g.,applicationaccuracyandreliability)whentheydevelopaprogram.Therefore, thevalueof
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