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ABSTRACT

Systemengineeringisaninterdisciplinaryfieldofengineeringandengineeringmanagementthat
focusesonthedesignandmanagementofthesystem.Thesystemasawholeistheconcern,whichis
followedbymoretechnicalaspectsofthesystem,thedesignofeverything,andthemanagementofa
complexsystem.Inspectingandmakingthesystemmoreefficientisthefocusforsystemengineers.
Additionally,riskmanagementisbeingabletopredict,evaluate,andsolverisksthataregoingto
happenormayhappeninthefuture.Therearethreemodelsthathelpsystemengineerswithmaking
acomplexsystemlooksimplerandlessfrightening:theVee,Spiral,andWaterfallmodels.While
systemthinkingisaveryimportantpartofsystemengineering,therealwayshastobeacollectionof
datatostudyformakingdecisions.Asofnow,thereisnoexplanationinliteraturehowthesevariables,
theirconcepts,andmodelsarebeneficialtoprojectmanagement.Thishascreatedaresearchgap,so
thestudyexaminedthemostcurrentvariables,theirconcepts,andmodelsinoperationsandproject
management. Furthermore, a design-science-investigate strategy was used to approve a valuable
growthrevealforbothreasonableandhypotheticalapplication.Asaresult,anassessmentmodelwas
generatedtofilltheresearchgapandtocontributetotheengineeringfieldthroughimprovedproject
successratesandteamcommunication.
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INTRoDUCTIoN

Systemsengineeringhasbeenareliableandefficientadditiontoriskmanagement.Systemengineers
haveabetterunderstandingofmakingdecisionsforaprojectorcompanybecausesystemengineering
hasanunderstandingofotherengineeringfields,suchasmechanical,aerospace,chemical,andproject
management.Theengineeringofasystemisadisciplinethatdevelopsandtradesoffrequirement,
functions,andalternativesystemresourcestofillacost-effective,lifecyclebalancedproductthat
is basedupon theneedsof the stakeholders.Applying the riskmanagement aspectwith system
engineeringcreatesamorefocusedproductthatwouldreducefailureinmorethanonedirectionof
theproduct.SinceSEhasafocusinmorethanonefieldofengineering,itwouldhelptheproductto
bemoreadvancedandsecureinmorethanonedynamic.

SystemEngineering (SE)hasdiscipline andawayof thinking that isgainingpopularity in
manylargeprojects.Theindustry’sliteraturecommonlydefinesaprojectasan“endeavorinwhich
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human,material,andfinancialresourcesareorganized,inanovelway,toundertakeauniquescopeof
work,ofagivenspecification,withintheconstraintsofcostandtime,toachieveabeneficialchange
definedbyquantitativeandqualitativeobjectives”(Mabelo&Sunjka,2017;Elloumietal.2017).
ProjectmanagementisdefinedbyTheProjectManagementInstitute(PMI)as“theapplicationof
knowledge,skills,tools,andtechniquestoprojectactivitiestomeetprojectrequirements”(Mabelo
&Sunjka,2017;Memon,&Meyer,2017).Thekeytothisdefinitionistheemphasison“meeting
projectrequirements”(Mabelo&Sunjka,2017;Brown&Eisenhardt,1995;Detert,2000;Easton
&Rosenzweig,2012).ThisstudycomparesprojectmanagementtoSEandshowsthattheyarevery
similar,butsystemsengineershavemoreknowledgeandexperienceworkingindifferentfieldsand
withdifferentformsofengineers.Thus,theprimarypersonwhowouldinteractwithmanagement,
customers,suppliers,andspecialtyengineersinthedevelopmentofasystemprocessistheSE.

Whileriskmanagementistheidentification,evaluation,andprioritizationofrisk,itconsists
offindingtheriskthatappears,definingit,solvingit,andcontinuingwiththeproject.Ensuring
thatuncertaintydoesnotinterferewiththeprojectfortheprojecttobeaccomplishedwithlittleto
nodelaysisthemainobjective.Therearetwostepstoprojectriskmanagementonhowtomanage,
identify,andcontroltheriskthathascomeupinaproject.First,projectmanagersstartwithplanning
onhowriskwouldbedealtwith.Next,hewouldassignariskofficertooverseetheriskandpotential
projectproblems.Whiletheriskofficerisoverseeingtherisk,hewouldcreateadatabasefortherisk
withinformationofwhenitstarted,aswellastheprobabilityandthelevelofimportance.Then,he
wouldhaveanotherstep,butthemostimportantaspectwouldbethemitigationplanonhowtodeal
withtheriskandwhetheritcanbeavoidedorfixed.Theseriskmanagementstepsareimportantto
projectmanagementbecausetheprojectmustfulfillthesatisfactoryleveloftheclientforhimto
enjoytheproduct.

Optimizingthesystem-engineeringprocessbystrategicmodelsandoperationresearchwasour
researchobjectivetoimproveriskmanagementinanorganization.Model-basedsystemsengineering
istheuseofmodelsforanalysesanddocumentkeyaspectsofthelifecycle.SEgoalswithmodels
are improving their communications with engineers, project teams, and trying to overcome any
languagebarrier.ImprovingqualityisanobjectiveofSE,whichisaveryintegralpartofaproject.
Mostly,howwellyouwouldlikeitmadeandtheallocatedbudgetaretwoofthemostimportant
aspectsofaproject.Identifyingtherequirementofriskearly,enhancinganydesign,improvingspecs
ofrequirementstohardwareorsoftware,andreducingerrorsinthewholeprojectwereourresearch
objectives.Also,increasedproductivityisagreatwaytoimproveyourschedulingandtoplanto
savetimeortoreducedelaysinanytaskoftheproject.Evenreusingexistingmodelsonprojectsto
supportthedesignandtechnologyevolutionisagreatwaytoincreaseproductivity,asitisawell-
knownmodeltowhichcoworkerswouldnothavetoadjust.Riskandthereductionofriskarevery
crucialtoSEbecauseitisoneofthemainconcernsfortheproject.Overall,improvecostestimates
tomakethemmoreaccurateisagoalofSE,whichwouldreducetheoverspendings.

Observingcurrentliteratureshowedusthattherewasaresearchgap,regardlessofresearchon
theimportanceofthesevariables,theirconcepts,andmodelsinoperationsandprojectmanagement.
Informationabouthowthesevariables,theirconcepts,andmodelscausedsuchasmoothprogression
wasinsufficient,whichwaswhatthisstudyaimedtodiscover.Theelementsandapplicationsforthe
mostcurrentvariables,theirconcepts,andmodelswithinoperationsandprojectmanagementwere
alsoassessedtofindtheiroverlapsandsimilarities.

This research was meant to contribute to, as well as to expand upon, literature about the
effectivenessofthesevariables,theirconcepts,andmodels.Furthermore,thisstudyassessedthe
likenessesanddifferencesoftheirassessmenttools.Datawithinthispaperwasderivedfrommultiple
studiesthathavealsotestedthehypothesesinthispaper.

Manyresearchperspectiveswereadaptedinthisstudytofindnewsolutionstocurrentissues.This
research’sstudyandhypotheseswereexplained,asitfirstusedadesign-science-investigateapproach.
Thisstudythenapprovedavaluablegrowthrevealforreasonableandhypotheticalapplication,andit
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