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ABSTRACT

Thebusinessprocessoutsourcing(BPO)remainsamongthemostadoptedstrategiesbyorganizations
tocopewiththeharshcompetitionoftoday’smarket.Thispracticehasbeenintensifiedwiththeadvent
oftheCloudcomputingthathasattractedcompaniesbyitsnewwayofconsumingandpayingfor
resources.Nevertheless,theexposureofbusinessprocesses(BPs)toCloud-relatedthreatsandnon-
compliancerisksaswellasthediversityofCloudoffersintermsofpriceandqualityareonesofthe
biggestobstaclesinBPOtotheCloud.Theorganizationsshouldthereforeexaminedifferentfactors
todeterminewhichBPpartstooutsourceandtoassignthemthemostsuitableCloudoffers.This
articleproposesadecision-makingsupportcalledDMS4BPOthathelpsorganizationsinoutsourcing
theirBPstotheCloudbyconsideringsecurity,compliance,costandperformancecriteria.DMS4BPO
includesontheonehandanAHP-basedmethodfortheCloudofferselection,andontheotherhand,
aBusinessIntelligence-basedmethodfortheexploitationoftheexecutionhistory.

KEywORDS
Analytic Hierarchy Process, Business Intelligence, Business Process Outsourcing, Cloud Computing, Multicriteria 
Decision-Making

INTRODUCTION

Nowadays, companies are facing a highly competitive environment in which they must evolve
permanently.BusinessProcessOutsourcing(BPO)isseenamongthemostwidelyadoptedstrategies
forsurvivinginsuchanenvironment,especiallyforsmallandmiddle-sizecompanies.Indeed,the
efficiencyandthewayofperformingthebusinessprocesses(BPs)ofacompanyhaveagreatinfluence
onthequalityofitsproductsorservicesandthereforeoncustomers’satisfaction.ThetrendofBPO
trendhasbeenaccentuatedwiththeemergenceoftheCloudcomputingandthebenefitsthatitbrings.
Infact, theGartnerresearchfirm(Gartner,2017)estimatestheBPmarketintheCloudat$40.8
billion,thusexceedingthemarketofotherservicemodels.Theorganizationsaremainlyattracted
bytheCloudelasticityandtheneweconomicmodelofpay-per-use.
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Despitethepreviousadvantages,theCloudisoftencriticizedforvarioussecurityissueslike
databreachesanddenialofservice.AlistthatsortsoutthemostimportantCloudthreatsisregularly
publishedandupdatedbyCSA(CloudSecurityAlliance(CSA),2013).Organizationshavealsoto
copewithanincreasingnumberoflaws(suchasSOXandHIPAAact)andstandards(suchasISO)
especiallythoseoperatinginheavilyregulatedsectorssuchasthefinancialormedicalsector.Asthe
non-compliancemayleadtofines,penaltiesandabadreputation,organizationsneedtobewellaware
oftherulesimposedontheirprocesses.However,ensuringcompliancebecomesmorechallenging
whenBPsareunderthecontrolofdifferentCloudprovidersthatmayneglectcertainregulationsor
followlawsofthecountrywheretheyarelocated.

Ontheirside,theCloudprovidersproposeamultitudeofservices,atdifferentpricesandwith
variousqualitylevels.Consequently,theorganizationshavetroublefindingthebestCloudoffers
thatfulfiltheirrequirements.Furthermore,sinceBPscanencapsulatecriticalknowledgeinterms
ofknow-how,itisrecommendedtospreadthemoverseveralCloudprovidersthatwillhaveonlya
partialviewofprocesses(Goettelmannetal.,2013).

Giventhepreviousfactors,anorganizationmustbeverycautiousandmakeadeepanalysiswhen
outsourcingBPstotheCloud.Indeed,itneedstodecidewhethertomigratetheirprocessestoCloud
ornot,whichprocessesareconcernedandmorepreciselywhichactivityifitisapartialoutsourcing,
andfinallywhatarethemostadequateCloudoffersforeachactivity.

Allthesechoicesarenotobviousandwastealotoftimeforcompaniesespeciallyinselecting
Cloudsolutions(Goettelmann,Dahman,Gateau&Godart,2014).Infact,thedecisionmakersspend
almost80%oftheirtimeindecidingaboutthesuitabilityofoutsourcingBPs(Rekiketal.,2015b).
Thus,adecision-makingsupportisrequiredfororganizationsinordertodeciderightandrapidly.In
thiscontext,severalworksareproposedbuttheydonotexploittheexecutionhistoryofprocessesand
oftenoverlookthecompliancecriteria.Tothebestoftheauthors’knowledge,ourworkisamongthe
earliesteffortsthatontheonehandconsiderbothriskandcomplianceasrecommendedbygovernance,
riskandcompliance(GRC)experts(Papazafeiropoulou&Spanaki,2016),andontheotherhand
exploitbusinessintelligence(BI)solutionstoanalysetheexecutionhistory.Infact,wehavealready
proposedaBIapproachforCloudbrokerin(Zarour&Benmerzoug,2017)byconsideringreliability
andrisksinageneralway.

Inthispaper,weproposeacomprehensivedecision-makingsupport(DMS4BPO)thathelps
organizationsinoutsourcingtheirBPsbyconsideringthecriteriaofsecurity,compliance,costand
performance.Theproposedsupportconsistsoftwocomplementaryparts.Thefirstpartisbasedon
theAHPmethodandallowsfromtherequirementsofeachactivitytocompareandrankthemost
suitableCloudoffers.ThesecondpartisbasedonBIsolutionssuchasdatawarehouseandonline
analyticalprocessing(OLAP)cubestoexploittheexecutionhistoryofoutsourcedprocesses.The
businessprocessmanagement(BPM)aimstoimproveprocessesinacontinuouswaybyhandling
theiriterativelifecycle,whichincludesthemodelling,automation,execution,andoptimizationphases
(WorkflowManagementCoalition[WfMC],n.d.).DMS4BPOcontributesintheoptimizationphase
sincetheonlywaytooptimizeoutsourcedprocessestowardstheCloudistoassignthemthebestoffers.

Theremainderofthispaperisorganizedasfollow.Section2overviewsDMS4BPObydescribing
theinvolvedconceptsandtheconsideredcriteria.Section3and4depictrespectivelytheAHP-based
methodforselectingthebestCloudoffersandtheBIsolutionsforanalysingtheexecutionhistory.
Section5discussestheusedtoolsandtechniquessupportingtheimplementationoftheproposed
support.Section6presentssomerelatedworks.Finally,Section7concludesthispaperandprovides
directionsforfutureworks.

OVERVIEw OF THE PROPOSED DECISION-MAKING SUPPORT

Inthissection,wegiveanoverviewoftheproposeddecision-makingsupportbydefiningtherelevant
concepts,theconsideredcriteriaaswellastheaddedvalues.
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