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ABSTRACT

Theaddressedissueinthepresentworkrevolvesaroundtheareaofbusinessprocessmanagement
ingeneralandinparticularoptimization.Theprobleminvolvesthegenerationofoptimizedbusiness
process designs from a business process model in a multi-criteria optimization environment by
appealinganevolutionaryalgorithm.Thus,themaincontributionistoanalyzethecharacteristics
ofusingamulti-criteriadecision-analysismethodwithinageneticalgorithminanissueofbusiness
process optimization. The experimental results clearly demonstrated that using a multi-criteria
decision-analysismethodhelpsconsiderablytheproductionofqualitativelyinterestingalternative
solutionsinareasonableperiodtimeregard-ingtheproblemcomplexity,whichultimatelyassists
thedecisionmakertoperformimproveddecisionmaking
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INTRODUCTION

Byworkingonbusinessprocessoptimization(BPO)area,itwouldbewisetosetoutafewdefinitions.
Firstoff,abusinessprocess(BP)canbedefinedasasetoftasksthatwhenproperlyconnectedperform
abusinessoperation,e.g.aproductoraservicewhichsatisfiedthecustomerandaddedvalueforthe
enterprise(Mahammed&Benslimane,2018).

Optimizationprincipalaimis tofind thebestpossiblesolution toaproblemwithinasetof
constraints(Coelloetal,2006).Withasingleobjectivetooptimize,theaimisfindingthe“global
optimum”.With several conflictedobjectives tooptimize simultaneously, at least two, so-called
“multi-objectiveoptimization”whichleadstoasetofsolutions.Usuallymeta-heuristicscansolve
suchproblemsandbyusingevolutionaryalgorithms(EA)primarily(Coelloetal,2007).Duetotheir
abilitytodealwithasetofsolutionssimultaneouslyinvariouskindsproblems,EAbecamemuch



International Journal of Organizational and Collective Intelligence
Volume 11 • Issue 1 • January-March 2021

72

recommended.Whichinevitablyleadstotheconceptofevolutionarymulti-objectiveoptimization,
inthe80s(Schaffer,1986).

So,whythereisaneedtooptimizebusinessprocesses?Enterprisesfromdifferenthorizonshave
ahabitofusinginformationtechnologytohastenexistentbusinessprocesseswithoutapplyingany
change.Suchconductcanleadtoineffectiveprocessesthatdonotintegrateup-to-dateautomated
proceduresteps.Manyauthors(Vergidisetal.,2015;Mahammed&Besnlimane,2016)suggested
thatoptimizingbusinessprocesses is about improvingperformance, achievingmaximum results
usingefficientdataandparameters,inareasonabledurationandcost.

Themainpurposeofbusinessprocessoptimizationistoprovideasetofsolutionsaccording
toanumberoffunctionsregardingtoasetofcriteria.However,itisdifficultfortheleaderofan
enterprisetodifferentiateorchoosewiselyamongthesesolutions.

Atthislevel,amulti-criteriadecisionanalysismethod(MCDA)oftentookpart(Köksalanetal,
2011).Sincethe60s,MCDAmethodshavebeenanactiveresearchareabyproducingmanyapplied
andtheoreticalresearch(Roy,2005).Forexample,in(Abdel-Bassetetal.,2018),tohelpadecision
makertoselecttheappropriatecloudserviceswhichcanfulfilltheirrequirements,aneutrosophic
multi-criteriadecisionanalysisapproachbasedonneutrosophicanalytichierarchyprocesshasbeen
usedtoestimatethequalityofcloudservices.So,MCDAmethodspurposeistodesignateapreferable
proposedsolution,classifysolutionsinasmallnumberofcategories,and/orrankasetofsolutions
inasubjectivepreferenceorder(Mardani,etal,2015).

Thispaperaimstoproposeabusinessprocessoptimizationapproachshowinghowanenterprise
isabletoachievedurableandeffectiveprocessoptimization,basedonevolutionaryalgorithmusing
severalcriteriacoupledwithamulticriteriadecisionanalysismethodtoabetterdecision-making.
Concretely,itfocusesonseekingthebenefitsofaddingdecision-makingtechniquesinawell-defined
multi-objective optimization problem of business process designs using specific evolutionary
algorithms i.e.geneticalgorithm(GA).Theoutcome isanapproachcapable toproduceasetof
solutionsi.e.whatauthorschosetocallbusinessprocessdesignsgeneratedfromabusinessprocess
model.Solutionsareclassifiedincategoriesandthereforehelpingthedecision-makertochoosewhat
todo,beingmindfulthattheaimistominimizingcostanddurationofselectedsolutions.

TheproposedapproachutilizesaMCDAmethodwithanEAtogenerateoptimizedbusiness
processdesignsinamulti-objectiveoptimizationenvironmentandthus,triestopreventstagnation
whileimprovingconvergencerate.Theefficiencyoftheproposedapproachisillustratedwithaset
oftestscenariofromInternetindustrybyidentify,selectanduseonlinedirectoriesanddatasetof
webservices.

Therestofthepaperisorganizedasfollows.Section2presentsacurrentstate-of-the-artonBPO
domaininanevolutionarycomputingcontext.Section3introducestheusedevolutionaryalgorithm
andthechosenMCDAmethodwithintheapproachtooptimizebusinessprocess.Section4presents
experimentaldetailsandresults.Finally,thepaperissummarizedandconcludedinsection5and
futureworkaretalkedabout.

ReLATeD WORK

Formorethanthreedecades,manyresearchesproposeddifferentapproachestoimprovethequality
(diversity)andthequantity(numberofsolutions)ofsolutionsinabusinessprocessoptimization
usingevolutionaryalgorithmsingeneral,andNSGAII(Non-dominatedSortingGeneticAlgorithm
II)(Debetal,2000)amongothers.Thepresentstate-of-the-artpresenttheworkusingNSGAII.

Itallstartedwiththeworkof(HofackerandVetschera,2001).Theauthorsworkedonhowto
composingeachbusinessprocessdesigninacorrectwaytoguaranteetheirhighperformanceby
focusingontheresource’sallocationtoactivities.(Vergidisetal,2006)and(VergidisandTiwari,2008)
presentedmajorworkinBPOusingevolutionaryalgorithms.Theyproposedaneffectiveapproach
forautomatedmulti-objectiveoptimizationofbusinessprocessdesignswithmultiplesevolutionary
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