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ABSTRACT

Thispaperproposesacollaborativemethodtoprioritizethesetofrequirementsbackingtheconceptof
requirementreusabilitythroughcrowdsourcingplatform.Bothstakeholderanddeveloperperspectives
arecapturedandeffort-benefit-valueanalysismodelispresented.Stakeholderpriorityiscaptured
using Fuzzy TOPSIS model, and developer priority is captured by analyzing inter-relationships
amongrequirementsintheformofdependency.Further,aprovisionisprovidedtoresolveconflicts
betweenrequirementpairsinaninteractivemannertoproducefinalrankingacceptedtobothwith
minimumconflict.Anexperimentalproofofconceptisprovidedbycomparingresultsofproposed
approachwithstateofart,fuzzyanalytichierarchyprocess(FAHP),interactivegeneticalgorithm
(IGA)techniques,andonadataset.Resultsofexperimentationconcludethatpresentedapproachis
capableofproducingaccurateandcomparableresultsinadditiontohandlingissueofdependency,
multi-criteriapreferences,reliability,androbustnesstoerrors.
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1. INTRodUCTIoN

Requirementengineeringisacrucialstageinthedevelopmentofanysoftwareprojectandavery
intricatepartofthisphaseisRequirementPrioritization(RP).Itisindispensabletocompleteaproject
withoutanyfailureiftherequirementsarenotprioritizedcorrectly.Forsuccessofanyprojectitis
importanttoconfine,examineandprioritizerequirements,whichlargelydependsuponacceptance
ofstakeholder’srequirements,concernsandcriteria’s(Davis,2003;Mead,2006;Perinietal.,2007).
Mostsoftwareprojectshavemorecandidateprerequisitesthatcanbeacknowledgedwithinavailable
budget,timeconstraints,stakeholderexpectationsandtechnicalconstraints.Foreffectiverequirement
prioritizationitisimperativetoconsolidatedistinctiveaspectsbybothstakeholdersanddevelopers
tohelpindecision-makingprocess.Inpast,alargeofrequirementprioritizationtechniqueshave
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beenproposedAHP(Saaty,2004),CumulativeVoting(Chatzipetrouetal.,2010),Weiger’smethod
(Wiegers,1999),$100-Test(Leffingwell&Widrig,2000),NumericalAssignment(Sommerville&
Sawyer,1997),CostValueapproach(Karlsson&Ryan,1997)etc.,mostofwhichtakestheassumption
thattherequirementsareindependentofeachotherwhichmayleadtoerroneousprioritylistofthe
requirements.

Themajorfactorswhichcaninfluencethisdecisionofrequirementprioritizationmayinclude
inter-relationshipsamongrequirements,inabilitytodealwithcomplexsituations,unacceptedorbiased
finalranking.Inter-relationshipamongrequirementsisacrucialfactorwhichmustbeconsidered
beforeassigningpriority.Thereareonlyafewalgorithmsthatconsiderthedependencyamongst
therequirementse.g.IGA(Tonellaetal.,2013),EVOLVE(Greer&Ruhe,2004),DRANK(Shaoet
al.,2017)etc.Toponderupon,thereareonlyfewalgorithmsthatconsiderthattheopinionsofboth
stakeholdersanddevelopersareimportantforprioritizingthesetofrequirements,whichisagaina
badleaguetofollow.Thestakeholdersdefinetherealfacevalueoftheprojectwhilethedevelopers
mostimportantlyknowaboutthehiddeninterioritiesoftherequirementsintermsoftechnicality,
complexity and resource requirements and their availability. So, building up the right project
requirestheinvolvementofboththestakeholdersanddevelopers.Yearsofliterature(Achimuguet
al.,2014;Perinietal.,2013;Ruheetal.,2003;Savolainen,2011)recommendthatalargeportion
oftheprioritizationapproachesexperiencesfollowingissues:unfittoacknowledgeimperativeof
dependency,aretimeconsuming,aresensitive–asolitarymistakemayinfluenceentireprioritization
order,can’tresolvelogicalinconsistency,unfittodealwithcomplexsituations,questionablefinal
orderingandbiasedranking.Duetothis,softwaredevelopmentisstillagreatestchallengeforproject
teamtoproducesuccessfulsoftwarefulfillingstakeholder’sscopeandobjectivewithinthepredicted
timeandcost(Kerzner,2018).Requirementprioritizationisacosteffectivemechanismthatplaysan
importantroleinestimatingcostandtimeofaproject.Tofurthersavecost,decreasetimeforproduct
developmenteffortsmustbemadeinthedirectionofreusingpotentialrequirements.Requirements
reusabilitycanbedefinedasthecapabilitytouseinprojectrequirementsthathavealreadybeenused
beforeinotherprojects.Ithelpssoftwareorganizationoptimizeresourcesandreduceerrors.The
latestrequirementmanagementtoolsconsiderrequirementreusabilityasapartoftheirimportant
functionsfore.g.:DOORS,JAMA,P&PM.(Re-Magazine,n.d.).“In software engineering particularly 
in requirements engineering (RE), research has shown that crowd-sourcing has the potential to aid 
requirements elicitation by facilitating the discovery and involvement of a wider range of crowd 
contributors and users”(Hosseini et al., 2014). To efficiently capture requirements an emerging
businessmodelofcrowd-sourcingisusedinthisstudy.

Thisresearchfocusesonprovidingacollaborativedecisionsupporttoselectrightorderingof
requirementsoutofagivensupersetofcandidaterequirementsbyconsideringeffort,benefitand
valueofaparticularrequirement.Thispaperfirstaimstoprovidesupportofrequirementreusability
through crowd-sourcing platform where the cloud sourcer’s will define, broadcast, analyze and
make selection for reusable requirements. Selection of reusable requirements will depend upon
closenesstowardsrequiredobjectiveandgranularityoftasksthatareaccomplishedbyindividual
contributors.Lastly,wedefineascalableEffort-Benefit-ValueAnalysisModelwhichanalysesand
visualizesdataandcomputesoveralleffortrequiredtoimplementaparticularrequirementonvarious
parameters.Finallyranksaregeneratedbyresolvingconflictsofstakeholder’sanddeveloper’sinitial
rankingwitheffortinaninteractivemannertoproducefinalpriorityvalues.Tocapturestakeholder’s
priorityasupportforMCMDisprovidedusingFuzzyTOPSIS(Wangetal.,2009)modelandto
capturedeveloperspriorityinter-relationshipsamongrequirementsintheformofdependencyare
analysed.Withthisaim,thisresearchtriestoovercomethelimitationsinexistingapproachessuch
asconsideringeffectiveuserknowledgethoughcollaboration,analysisofrequirementdependencies,
handlingissueofmulti-criteriapreferencestherebyassuringcorrect,effectiveandcomparablefinal
rankingtosupportreliabilityandrobustnesstoerrors.Thewholeprocessistestedforitsaccuracyon
differentrequirementsetsasapartofexperimentation.Forvalidationwehavecomparedourresults



 

 

13 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/a-collaborative-effort-benefit-value-

analysis-model-to-support-requirements-reuse-for-software-

requirements-prioritization/266281

Related Content

On the Role of Learning Theories in Furthering Software Engineering

Education
Emily Oh Navarro (2009). Software Engineering: Effective Teaching and Learning

Approaches and Practices  (pp. 38-59).

www.irma-international.org/chapter/role-learning-theories-furthering-software/29592

Commonality Analysis: Implications over a Successful Product Line
Sathya Ganeshanand Muthu Ramachandran (2010). Handbook of Research on

Software Engineering and Productivity Technologies: Implications of Globalization

(pp. 331-340).

www.irma-international.org/chapter/commonality-analysis-implications-over-successful/37039

Building Secure Software Using XP
Walid Al-Ahmad (2011). International Journal of Secure Software Engineering (pp.

63-76).

www.irma-international.org/article/building-secure-software-using/58508

Construction and Application of Regional Medical Information Sharing

System Based on Big Data
Yuanyuan Zhang (2020). International Journal of Information System Modeling and

Design (pp. 40-61).

www.irma-international.org/article/construction-and-application-of-regional-medical-information-

sharing-system-based-on-big-data/259388

Weaving Security into DevOps Practices in Highly Regulated Environments
Jose Andre Morales, Hasan Yasarand Aaron Volkmann (2018). International Journal

of Systems and Software Security and Protection (pp. 18-46).

www.irma-international.org/article/weaving-security-into-devops-practices-in-highly-regulated-

environments/221157

http://www.igi-global.com/article/a-collaborative-effort-benefit-value-analysis-model-to-support-requirements-reuse-for-software-requirements-prioritization/266281
http://www.igi-global.com/article/a-collaborative-effort-benefit-value-analysis-model-to-support-requirements-reuse-for-software-requirements-prioritization/266281
http://www.igi-global.com/article/a-collaborative-effort-benefit-value-analysis-model-to-support-requirements-reuse-for-software-requirements-prioritization/266281
http://www.igi-global.com/article/a-collaborative-effort-benefit-value-analysis-model-to-support-requirements-reuse-for-software-requirements-prioritization/266281
http://www.irma-international.org/chapter/role-learning-theories-furthering-software/29592
http://www.irma-international.org/chapter/commonality-analysis-implications-over-successful/37039
http://www.irma-international.org/article/building-secure-software-using/58508
http://www.irma-international.org/article/construction-and-application-of-regional-medical-information-sharing-system-based-on-big-data/259388
http://www.irma-international.org/article/construction-and-application-of-regional-medical-information-sharing-system-based-on-big-data/259388
http://www.irma-international.org/article/weaving-security-into-devops-practices-in-highly-regulated-environments/221157
http://www.irma-international.org/article/weaving-security-into-devops-practices-in-highly-regulated-environments/221157

