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ABSTRACT

IfITprojectsaretobesuccessful,theymustmeetbusinessrequirements,andtheymustbeefficiently
managed.ITprojectsneedmethodologicalskillstomanageresourcesaswellastechnicalcapabilities
forarchitecturalplanningandsolutiondesign.Projectmanagersandsolutionarchitectsrepresenttwo
highly-qualifiedleadershiprolesinITprojects,bothofwhichanalyzerequirementsandbothofwhich
areresponsibleforsupplyingITsolutions.InpredictiveITinfrastructureprojects,solutionarchitects’
technology skills complement project managers’ organizational competencies. The combination
ofthoseskillsimprovesrequirementselicitationthatisthekeyforITprojectachievement.Project
managersandsolutionarchitectscloselycollectandevaluaterequirementsandspecifythescope
in theplanningphase.The relationshipbetween these roles is examinedby the ITmanagement
literatureandestablishedpractitionerframeworks.Finally,suggestionsforcollaborationarederived
andpresentedintheITsolutionlifecyclemodel.
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INTRodUCTIoN

Information technology (IT) solutions facilitate the attainment of enterprise goals by offering
information services to human resources, partners, and customers and by automating business
processes.ITsolutionsshouldnotbeviewedasisolated“technology”outcomes(InformationSystems
AuditandControlAssociation(ISACA),2012,p.76);instead,theymustalignwiththebusiness
(Buckl,2011,p.152;Luftman,2003).ITarchitectureandprojectmanagementenableastructured
supplyofITsolutionsthateffectivelymeetbusinessrequirements(OfficeofManagementandBudget,
2013,p.149).BothITarchitectureandprojectmanagementareunderstoodascrucialmanagement
disciplinesforITprojectsuccess.

Thenotionofarchitectureispoorlyunderstoodoutsidethecivilengineeringfield(Josyula,Orr,
&Page,2012,p.35).IntheITrealm,architectureisanimmature,evolvingmanagementdirectionthat
isestablishingitsplaceamongdiverseITmethodologies.TheroleoftheITarchitectisvagueinthe
literatureandinpractice(Amelleretal.,2012,p.11;Olsen,2017,p.641;Thönssen&vonDewitz,
2018,p.409).ArchitectureinITiswide-ranging;itismulti-dimensionalandcomprisesvariouslevels
ofdetail.Enterprisearchitecturecomprisesstrategy,organization,processes,assets,resources,etc.
(BodyofKnowledgeandCurriculumtoAdvanceSystemsEngineering(BKCASE),2018,p.644),
strivingtoalignITwithbusiness(Baets,1992;Buckl,2011,p.152).Architecturemayalsofocus
onsolutions,systems,andcomponentsfromtechnologysegmentssuchassecurityornetworks(The
OpenGroup,2018,p.474)oronsoftwareapplications.Architectureissynonymouswiththestructural
designofcomponents,theirfeatures,andintegrationinpresentandfutureconditions(International



International Journal of Human Capital and Information Technology Professionals
Volume 10 • Issue 4 • October-December 2019

2

InstituteforBusinessAnalysis(IIBA),2015,p.441).Architecturalworksmustbeplanned,developed,
implemented,andmaintained,whichextendstoincludegovernance(TheOpenGroup,2018,p.23).
PurposefulorganizationalimplementationofITarchitecturevastlyenhancesefficientplanningand
effectivedesignofITstructures.

IncontrasttoITarchitecture,projectmanagementisamaturedmethodologyandwithestablished
andacceptedframeworks.Forexample,theguidetotheProject Management Body of Knowledge
(PMBOK)includes thestandardapprovedby theAmericanNationalStandardsInstitute(Project
Management Institute (PMI), 2017, pp. 539–635). Project management is applied in almost all
industries,especiallyforsignificantITendeavors.ITprojectsconvertbusinessobjectivesintoproject
objectives(Kendrick,2018)andarelinkedtoenterprisestrategyeitherdirectlyorviaportfoliosand
programs(PMI,2013).

Both IT architecture and project management are associated with strategy, processes, and
delivering results (i.e., IT solutions).People, processes, technology, anddata are interconnected
(InstituteofElectricalandElectronicsEngineersComputerSocietyandAssociationforComputing
Machinery (IEEE & ACM), 2018). However, there is no clarity how managing projects and IT
architecturerelatetoeachotherinpractice.Thelinkagesbetweenbothmanagementareasandthe
collaborationbetweentherelevantrolesremainundiscovered.Thereiscurrentlyagapinboththe
ITmanagementtheoryandpracticalbusinesscontexts.

The purpose of this article is to gain a better understanding of IT architecture and project
management and to better comprehend the linkages between corresponding roles. This article
explicatesITarchitectureandprojectinterrelatednessandilluminatesthekeyplayersinpredictive
ITprojects fromtwomanagementpractices: theprojectmanagerand thesolutionarchitect.The
skillsandtasksoftheserolesareinvestigated,comparinganddiscussingtheirattributesregarding
skillcomplementationandworkorganization.Technologyskillsfromsolutionarchitectcomplement
planning and organizational skills from project managers for accurate requirements and scope
definitions.Inaddition,thispaperentersintofeaturesofsoftwareprojectstodistinguishagilefrom
predictiveapproachesandtheirimpactsonroles.

ThisconceptualpaperbroadensthescopeofthinkingbybridgingtheoriesonfundamentalIT
managementdisciplines intoan integratedmodel forcollaborationoveran ITsolution lifecycle
(Gilson&Goldberg,2015,pp.127–128).Finally,furtherresearchdirectionsaresuggestedandkey
pointsaresummarized.

ReLATIoNS BeTweeN PRoJeCT MANAGeMeNT ANd IT ARCHITeCTURe

Earlyinfluentialscientificworksaboutarchitecturedidnotfindconnectionsbetweenprojectmanagers
andarchitects(Feeny&Willcocks,1998;Mentzas,1997).Mentzas(1997)missedouttheroleof
the architect. He described an approach for implementing strategies for information systems by
emphasizingtheirlinkwithabusinessandtheparticipationofthebusiness’managementandteam.
Heproposedplanningactions to implementITarchitectures(e.g.,budgeting,scheduling,human
resources,migration),buthedidnotidentifytheroleofthearchitectinthisscenario.Technicalteams
coordinatedbyaprojectmanagerplanlogicalarchitectures(functionalandorganizationalneeds)
andtechnicalarchitectures(detailedspecificationsofphysicalhardware,software,anddevelopment
efforts).InMentzas’proposal,eventhebusinessarchitecture(theprocessesandmodelsoflogical
andtechnicalarchitectures)wasnotthededicatedresponsibilityofanarchitect.Incontrast,Feeny
andWillcocks(1998)underratedtheroleoftheprojectmanager.Theyexcludedprojectmanagers
fromarchitectureplanningandcharacterizedarchitecturalplannersbytheirhightechnicalskillsand
low-to-mediumbusinessskills.TheseauthorssawprojectmanagementnotasacoreITcapability,
butasanorganizationalcapabilityrelatedtothebusiness.

Thelinkagebetweenarchitectsandprojectmanagersismoreapparentinpractitionerframeworks
and standards dealing with ITmanagement. Frameworks enable standardized views and help to
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developarchitecturaldescriptionsbyusingmethodsandmodelsormoreinformalmeanssuchas
picturesor tables(BKCASE,2018,p.636).Frameworksdealwithpractices,precepts,andrules
describing architectures with specific purposes (International Organization for Standardization/
InternationalElectrotechnicalCommission/InstituteofElectricalandElectronicsEngineers(ISO,
IEC,&IEEE),2011a,p.2).

TheEnterprise IT Body of Knowledge(EITBOK)(IEEE&ACM,2018)depictsarchitecture
andprojectmanagementframeworksas therootsofanorganization,amongotherstandards that
arefoundationalforfurnishingenterpriseIT.Itshowsarchitecturalplanningandprojectsontwo
differentsidesoftheorganizationaltreeimpactingIToperations.Arequirementanalysisconnects
projectportfoliomanagementandenterprisearchitecture.Alignmentwithenterprisearchitectures
andadherencetoportfoliomanagementprioritiesareusedassuccessmetricsforrequirements.The
requirementsanalysisexaminesfourmaincategoriesthatrequirevariousskillsandincludeproject
managementandsolutionarchitecture:business,stakeholders,solution,andtransition.Outputsare
definedas requirementsdocuments and solutiondesigndocuments, bothofwhichmust contain
sufficientinformationtoenabletheprojectteamtobuildthesolution.

AccordingtoISO,IEC,andIEEE(2015),architectingiscarriedoutwithinorganizationsand/or
bytemporaryprojectsthatsupplyproductsandservicesasperspecifiedresourcesandrequirements.
The project/organization must provide detailed information about the architecture (ISO, IEC, &
IEEE,2011a,p.12);then,architectureframeworkscanbeusedforprocesses,communication,and
interworkingovervariousprojectsand/ororganizations (ISO, IEC,&IEEE,2011,p.10).Thus,
ISO,IEC,andIEEEdisplaytwolinksbetweenarchitectureandprojectmanagement—onerefersto
contributionsonaprojectbasis,andoneisstrategicregardingframeworkapplication.

The Open Group Architecture Framework(TOGAF)(TheOpenGroup,2018)describesitself
asagenericframeworkfordefiningarchitecturaldeliverablesandtherelevantmethods.TOGAF’s
(TheOpenGroup,2018,p.20)methodsmaybetailoredandcombinedwithmethodsfromotherIT
frameworkssuchasControl Objectives for Information and related Technology(COBIT)(ISACA,
2012),theIT Infrastructure Library(Axelos,2011),andthePMBOKGuide(PMI,2017).Architecture
professionalsparticipateinprojects,portfolios,andintheentitiesthatgovernthem(TheOpenGroup,
2018,p.18).Projectmanagementframeworksareusedtoplanandbuilddeliverablesinstructured
ways.Enterprisearchitectsandprojectportfoliomanagerscommonlygovernsolutiondevelopments,
whichplan,create,andsupplyITcomponentsaspartof theprojectsand inaccordancewith IT
architecture.Projectmanagementmethodsdefinehowchangesaremanagedwithinanenterprise
(TheOpenGroup,2018,pp.61–63).TOGAFpointsouttheenterprisearchitect’sresponsibilityfor
thedesignandhand-overofprojectsforimplementation.TOGAFalsostressesdecision-makingwith
projectmanagers,whichrequiresthearchitect’sexperiencethroughallphasesoftheproject(The
OpenGroup,2018,p.475).

TheFederal Enterprise Architecture Framework (OfficeofManagementandBudget,2013)
presents five reference models. One of them, the business reference model, is meant to find
opportunitiesforcostreductionandnewcapabilitiestofacilitatestrategicgoals.Strategicplanning
issupportedbyenterprisearchitectureaswellasportfolioandprojectmanagers,theformerofwhom
facilitate the alignment of IT projects to enterprises’ business needs. Project managers examine
existingbusinesscapabilitiesandverifytheirfittoITprojects.Theirresponsibilityincludesaligning
theprojectwiththebusinessarchitecture.

COBITdenotesitselfasanintegratorofmanagementframeworksforoverarchinggovernance
(ISACA,2012,p.31).Amongothers,COBITtakesarchitectureandprojectmanagementframeworks
intoaccount.TOGAF(TheOpenGroup,2018)andthePMBOKGuide(PMI,2017)aredepicted
side-by-sideassupplementswithoutintersectionsinthecontextoffourmanagementdomains(ISACA,
2012,pp.79–81).ThecoreofTOGAFisallocatedto themanagementdomain“align,plan,and
organize,”alongwithportfoliomanagement,whereasprogramandprojectmanagementprocesses
belongtothedomain“build,acquire,andimplement.”
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TheBusiness Analysis Body of Knowledgedescribesbusinessarchitectureasadisciplineof
the entire enterprise used to identify stakeholder concerns and support transformation. Results
frombusinessarchitecturedeliverinputstorequirementsanalysis,projectplanning,andhigh-level
solutiondesign.Projectmanagers,solutionarchitects,andotherstakeholderscollectivelyusebusiness
architecturemodelstogovernchangeswithintheenterprisestheyoversee(IIBA,2015,pp.408–413).

Asreflectedinseveralframeworksandindustrystandards,ITarchitectureandprojectmanagement
areconnected.Bothrolesareconcernedwithstrategicalignment,governance,frameworks,planning,
andstakeholdercommunication.AcontentanalysisofjobadvertisementsforITarchitects(Gellweiler,
2020)empiricallyconfirmedrelatednesstoprojectmanagement.Fifty-eightpercentofexaminedjob
postingsincludedrelationtoprojectmanagementinskillortaskdescriptions.

In the succeeding sections, the roles and tasks of IT architects are examined in view of
complementation with project management tasks. Prior to that, the two fields’ cohesiveness is
elaboratedbyconsideringthetechnologyskillswithinITprojects.

TeCHNoLoGy SKILLS wITHIN IT PRoJeCTS

ITprojectsneedprofoundtechnologyknowledgeandrelatedexperience.Therearecontroversial
standpoints in the literature regarding whether project managers or other project team members
shouldprovidetechnologicalskills.Thedifferentviewsaredisplayedbelow.

RamazaniandJergeas(2015,p.46)exploreddirectionsinprojectmanagementeducationand
emphasizedtheneedforprojectmanagerstopossessbothtechnicalandleadershipcompetencies,
especiallyinITandengineeringprojects.Ahsan,Ho,andKhan(2013)foundthattechnicalexpertise
wasthethirdmostcitedcompetencyintheprojectmanagementliteratureandthesecondmostfrequent
codeintheiranalysisofprojectmanagementjobadvertisements.However,theirstudydidnotreveal
thedepthofthetechnicalknowledgethatwasdemanded.

In contrast, the list of 18 IT project manager skills created by Jiang, Klein, and Margulis
(1998)didnotcontainanyitemsreferringtotechnology—instead,theyconcentratedonbehavioral
skills.AccordingtoEl-Sabaa(2001),projectmanagers’humanskills,followedbyconceptualand
organizational skills, mattered most for project effectiveness, whereas technical skills were the
least influential.Liikamaaet al. (2015) investigatedbusinesses’ reasons for replacing ITproject
managersandfoundthatpoorsocialskillsandpersonalskillswerethesecondmostcommoncause
forsubstitutions—lackoftechnologyskillswasnotlisted.

Napier,Keil,andTan(2009,p.266)foundthetopfiveskillcategoriesforprojectmanagersto
bethefollowing:planningandcontrol,generalmanagement,leadership,communication,andteam
development.ThetopfiveskillsforITprojectsthatKeil,Lee,andDeng(2013,p.403)recognized
alsodonotsurprise:leadership,verbalcommunication,scopemanagement,listening,andproject
planning.WhatwasastonishingintheirstudywasthattechnicalskillsforITsystemdevelopmentdid
notevenappearinatableconsistingof19variousskills.Theresearchersfolloweduponthisissueby
interviewingtheparticipatingprojectmanagers,whoarguedthattheyconcentratedonmanagement
andleadershipactivitiesandemployedtechnicallyskilledpeoplewithintheirteam;theseexperts
werecriticaltoprojectsuccessandneededtobeavailable.Further,HarisonandBonstra(2009,p.
287)reasonedthatITprojectmanagersdidnotneedtostudytechnologyindepthbecausetechnical
tasksweredelegatedtotechnicalspecialistswhofoundappropriatesolutions.However,anITproject
managermustpossessabasictechnicalunderstandinginordertocommunicatewithexperts(Keil,
Lee,&Deng,2013).Inthesamesense,Napier,Keil,andTan(2009)definedaprojectmanagerskill
categoryof“systemsdevelopment”torefertounderstandingandmanagingtechnicalcomplexityfor
qualitycontrolandforthesakeofplanning;eightofthe19researchsubjectsfulfilledthiscategory.

Napier,Keil, andTan (2009,p.274)alsopresented fourarchetypesof ITprojectmanagers
thatdifferedintheextenttowhichtheypossessedthenineskillcategoriesessentialtosuccessfully
managingITprojects.Acombinationofallfourarchetypes(i.e.,generalmanager,problemsolver,
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client representative, and balanced) made for an ideal IT project manager. The problem-solver
archetypeaddedcompetenciesinsystemsdevelopmentandplanningandofferedtechnicalexpertise.
Thus,thisarchetypecorrespondedtoITarchitectsthatcomplementedaprojectmanager’sskillset
byaddingtechnologyandsystemdevelopmentskills.

TOGAF’sskillsframework(TheOpenGroup,2018,pp.467–471)reflectedlowertechnology
skill demands for project managers and indicated the complementation of architect and project
managementskills.TOGAFdefined76differentskillsallocatedtosevengroups.Perskillandperrole,
TOGAFassignedproficiencylevelsonafour-pointintegerscale(1=background,2=awareness,3=
detailedknowledge,4=expert).Table1depictsthecalculatedmeanproficiencyvaluesoftheskills
perTOGAF’sskillcategoriesforenterprisearchitecttechnologyvis-à-vistheprojectmanagement
role.ThedarkgreycellsinTable1markjointskillareas;bothrolesmustprovidehighlevelsof
generalmanagementskills.Lightgreyvaluesshowtheexpertcategoriesofeachrole.Intheseskill
sets,projectmanagersandenterprisearchitectssupplementoneother.

TheliteratureisdisunitedregardingITskillsofprojectmanagers.However,thecomparisonof
meanproficiencylevelsfromaccordingTOGAFrolesshowscomplementationofskills.Thisleads
totheproposition:theprojectmanagerspecializesonplanningandmanagingtheworktochange
thebusiness,whiletheITarchitectpossessesdeepandbroadtechnologicalknowledgeforsolution
development.ITarchitects’technologyskillscomplementprojectmanagers’methodologicalskills.
TheprojectmanagerdoesnotneedtostudyITindepth.

Skills shouldcorrespond to tasks.Next, the tasksofprojectmanagersand ITarchitects are
regardedseparately.Then,theircomplementationisdiscussedindependencefromagileandpredictive
approaches.

TASKS oF PRoJeCT MANAGeRS

MajorchangeinitiativesinenterpriseIT,suchastheimplementationofnewservices,equipment
installations, or upgrades, require projectmanagement (IEEE &ACM,2018).Projectmanagers
havetoachievetheobjectivesofatemporaryundertakinginordertoestablishauniqueoutcome
bymeansof applying skills, techniques, and tools tomeetproject requirements (Pinto,2016,p.
550).Roughlyspeaking,theymanagetheworkthrougheveryphase,frominitiating,planning,and
execution toclosing.Thereby, theyplan,monitor, andcontrol theconstraints (scope, cost, time,
quality,resources,andrisks)(IIBA,2015,p.18;PMI,2017).Theirtasksalsoincludestakeholder
management,communication,andidentificationofprojectrequirements(PMI,2013).Beyondthis,
IIBA (2015, p. 18) denoted a projectmanager’s responsibility to provide solutions according to

Table 1. Mean proficiency levels per skill category from the TOGAF skill framework

Source: Author (derived from The Open Group, 2018).
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business requirements. IEEEandACM(2018)consideredprojectmanagement in thecontextof
enterpriseITandstressprojectmanagers’responsibilitiesforplanning,acquiring,andcoordinating
resources,especiallypeople.Humanresourcesarecentralsincetheyhavethegreatest impacton
costsandschedule(IEEE&ACM,2018).Projectmanagersarealsoresponsibleforimplementing
technologicalstrategies(PMI,2017,pp.8-9);theyproducefuturearchitectureandmusttherefore
collaboratewitharchitects.

TASKS oF IT ARCHITeCTS

TasksandresponsibilitiesofITarchitectsdependontheirrole.TherearevarioustypesofITarchitects
that contribute differently to IT projects. Using the enterprise architecture tool selection guide
(Schekkerman,2011,pp.6-7)andcontentanalysisofjobadvertisements(Gellweiler,2019),three
typesofarchitectsarefoundwithspecificobjectivesandwhorendertasksaccordingly.

First,enterprisearchitectsalignITsolutionswithbusinessesandactstrategically.Theymodel
ITarchitecturesalongwithbusinessarchitecturesanddrawproductroadmapstomeet long-term
businessstrategies.TheyalsogovernallissuesrelatedtoITarchitectureswithinanenterprise,take
theleadoverothersubordinatedarchitects,andtheyadvisestakeholdersfromboththeITandthe
businesssideon technologymatters.Architecturegovernancecomprisesapproaches, techniques,
methodologies, processes, patterns, etc. to create and sustain the organizational “platform” for
architecturesanddefine“re-usables”suchasblueprints,references,functionalblocks,andgeneric
hardware.Itprovidesthetoolbox,theworkbench,theframe,andtherulesforsolutionarchitectsto
workefficientlyandconsistently.Itmayalsoproposelogicalandphysicalsolutiondesignsthatare
centraloutcomesforsolutionarchitects.

Second,solutionarchitects,alsoreferredtoassystemarchitects,focusonfunctionalsections
withintheoverallarchitectureandrequiremoredetailedtechnologicalknowledgesuchasdatastorage,
networks,workplaces,andsecuritytodesignsolutions.Thesearchitectsmustcollectandanalyzethe
functionalandnon-functionalrequirementsfordetailedsolutiondesigns,whichincludespecifications
forhardware,operationssystems,interfaces,softwareversions,protocols,flowcharts,usecases,
etc.tointegratesolutionsintotheoverallarchitecture.Solutionarchitectssupportprojectsnotonly
intheplanningphase,butalsoduringtheexecutionphasewhenthesolutionisdeployedandtested.

Third,softwarearchitects’needsaredifferentfromtheprevioustwotypes(Schekkerman,2011,
p.6).Softwaredevelopmentgenerallyappliesadaptivelifecycles(PMI,2017,p.19,p.666).The
agileapproachwasinventedforsoftwaredevelopment(Becketal.,2001);itdefinesitsownrole
concept.Thecharacteristicsofagilesoftwareprojectsareexplicatedasfollows.

AGILe SoFTwARe PRoJeCTS

SoftwareprojectsmayselectvariousmethodsthatarefundamentallydifferentfromITinfrastructure
projectsandthatmayincludeorexcludeprojectmanagersandarchitects.Ontheonehand,software
projectscanbemanagedasotherendeavors;ontheotherhand,thereareaspectsspecifictosoftware
engineeringthatmustbetakenintoaccount.Theserelatetosoftwaredevelopmentlifecycles(SDLCs)
andtotheireffectiveandefficienthand-overtostakeholders(Bourque&Fairley,2014).TheSDLC
includesprocessesforspecifyingrequirementsandfacilitating their transformation intosoftware
productdelivery(Bourque&Fairley,2014).Dependingonthefitnessofaprojectlifecycle,four
diverseapproachesareavailablethatdifferinviewofrequirements(fixedvs.dynamic),activities
(oncevs.repeated),delivery(singlevs.frequent),andgoals(cost,quality,time,customervalue).On
theoneendisthepredictiveapproachwithfixedrequirements,littlechanges,andsingledelivery,and
ontheotherendistheagileapproachthatallowsforflexibilityinviewofrequirementschangesvia
multiplecorrectionsandfrequentsmallproductions.Inagilesoftwaredevelopmentsrequirements
maychangedynamically in“short iterativeplanningandexecutioncycles”(PMI,2017,p.666).



International Journal of Human Capital and Information Technology Professionals
Volume 10 • Issue 4 • October-December 2019

7

Requirementsandscopearedefinedandreworkedthroughallprojectphases,resultinginagreater
numberofreleaseversions(PMI,2017,p.133).

The roles of project managers and architects are unclear in agile developments. Scrum, a
frameworkforimplementingagilemethods(ScrumAlliance;2018)andpresumablythebest-known
method for agile developments (IEEE & ACM, 2018), mentioned neither project managers nor
architectsinitsguide(Schwaber&Sutherland,2016).Theroleofthe“scrummaster”issometimes
comparedtotheprojectmanager(Bourque&Fairley,2014;Sutlingetal.,2015).However,fromthe
agileallianceperspective,scrummastersareprocessexpertsandcoaches(AgileAlliance,2017).

PMIadmitsthattheroleofprojectmanagersisnotknowninagilesettings,andthatduetoself-
organizingteams,theneedforprojectmanagersisnotrecognized(AgileAlliance&PMI,p.37).In
contrast,Pinto(2016,p.390)portrayedscrumasagileprojectmanagement.Regardingarchitecture,
TOGAF,oneof themostpopulararchitecture frameworks, isnotclear inhow itpositions itself
anditsroleswithinagileenvironments.Thereisnoexplicitreferencetoagileapproachesandtheir
relationtoarchitects,noteveninthelatestedition(9.2from2018).Instead,ablogentryontheOpen
GroupswebsiteinterpretedsomegenericpartsofTOGAFasadaptionsforagility(Lambert,2018).

Since theprojectmanagementrole inagilesoftwaredevelopments isnotclear, thesoftware
architecttypeisnotfollowedupinthispaperbutsuggestedforfutureresearch.Incontrasttothe
agileapproachwithhighrequirementflexibility, thepredictiveapproachwithsolidrequirements
needintensiveplanningsupportedbysolutionarchitects.

ReQUIReMeNTS eLICITATIoN IN PRedICTIVe IT PRoJeCTS

The predictive approach, also referred to as linear development (Bourque & Fairley, 2014) or a
waterfallapproach(IEEE&ACM,2018),corresponds to traditionalprojectmanagementphases
andframeworks.ItcanbeappliedtoITinfrastructureprojectsthatcanincludephysicalequipment,
virtualizations,services,applications,andcombinationsofthese(Josyula,Orr,&Page,2012,p.135).
Inpredictiveprojects,allrequirementsarecollected,analyzed,andthenfixedasabasisforthescope
baseline,thecostplan,andtheprojectschedule(PMI,2017).

Requirementsexpressneedsandaredefinedasthe“usablerepresentationofaneed”(IIBA,
2015,p.15)orasthe“conditionorcapabilitythatisnecessarytobepresentinaproduct,service,
[or]resulttosatisfyabusinessneed”(PMI,2017,p.719).FutureITsolutionsaredevelopedbasedon
technicalrequirementsthatarederivedfrombusinessrequirements,as-isanalysis,andotherinputs
(e.g.,organizationalconstraintsandlegalframeconditions).

RequirementsarecentraltoITprojects,relevanttoallstakeholders,anddecisiveforthesuccess
ofpredictiveprojects.Amajorcauseofprojectfailureisinaccuraterequirementgathering(PMI,2018,
p.25).Bothsolutionarchitectsandprojectmanagersmustunderstandandmanagerequirements.
SolutionarchitectscreateITsolutionsthatmeetexplicitbusinessrequirementsandtranslatethese
intorequirementsforITengineering(Josyula,Orr,&Page,2012,p.37).Determinationofactual
requirements is thekeycapabilityforanITarchitect (Teare&Paquet,2005,p.6).Requirement
management is the nucleus of TOGAF’s architecture development method, and it is processed
throughout all nine TOGAF phases. Project managers bear the responsibility for requirement
collections(i.e.,“theprocessofdetermining,documenting,andmanagingstakeholderneed[s]and
requirementstomeetprojectobjectives”)(PMI,2017,p.129).So,projectmanagersmustclosely
alignthemselveswithsolutionarchitectsinordertocollectdetailedtechnicalrequirements.

Requirementsarediverseandcanbeclassifiedinmanyways.ISO,IEC,andIEEE(2011b)29148,
section9.4.2.3presentedthefollowingrequirementtypes:serviceorfunctional,operational,interface,
environmental,humanfactors,logistical,maintenance,design,production,verificationrequirements,
validation,deployment,training,certification,retirement,legal,regulatory,environmental,reliability,
availability, maintainability, design, usability, quality, safety, and security requirements. Pataki,
Dillon,andMcCormack(2003)distinguishedbetweenthefunctionalrequirementsimpactingbusiness
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processes,thetechnicalrequirementsaffectingthesysteminfrastructure,theoperationalrequirements
impactingsupportandoperations,andthetransitionalrequirementsneededforimplementation.PMI
(2017,p.148;2016,p.27)suggestedthecategoriesexhibitedinTable2.Thefirstfourclassescan
alsobefoundinIIBA(2015,p.16).

Ciscoarchitectscreatedesignsafteranalyzingbusinessrequirementsandtransformtheminto
technicalrequirements(CiscoSystems,2018).Businessrequirementsanswerthe“what”and“why”
questions fromabusinesspointofviewandconcern, forexample,usecasesor legal/regulatory
constraints.Technicalrequirementsarebasedonbusinessrequirementsandanswer“how”questions.
Theydescribeattributesofthesolutiontosupporttheusecases.Technicalrequirementsareinputs
tothedesignthatspecifythecomponents(thequestionof“withwhat”).

Howsoever requirements are classified, they must be complete, and stakeholders must be
abletounderstandthem.Solutionarchitectsandprojectmanagersmustworktogethertoidentify
andrealizeallthedifferenttypesofrequirements.Thus,theprojectmanagerisdependentonthe
technicalcontributionsfromthesolutionarchitectandotherstakeholders.Translationsfrombusiness
and stakeholder requirements into functional requirements need technical core competencies
on thepartof thesolutionarchitect,whomustcollaboratewithsubjectmatterexperts to realize
these.Solutionarchitects’technologicalskillsarealsoimperativeforworkingoutnon-functional
requirements, including availability, compatibility, functionality, maintainability, performance
efficiency,portability,reliability,scalability,security,usability,certification,compliance,localization,
servicelevelagreements,andextensibility(IIBA,2015,p.302).Consequently,theresponsibility
for solution requirements lieswith the solutionarchitect.Hisorherexpertise isalsoneeded for
transitionrequirements(e.g.,describingdetailedmigrationstepsorspecifyingtestrequirements).
Table2exhibitstheallocationofresponsibilitiestorequirementtypesforthediscussedroles.The
collectionandanalysisofbusinessrequirementsaretheresponsibilitiesoftheenterprisearchitects
andtheportfoliomanagers,withthesupportofsolutionarchitectsandprojectmanagers.Otherroles,
e.g.,ITexecutivesandsystemengineers,shouldalsocontributetogatheringrequirements.Finally,
dedicatedbusinessanalystsmayalsobeartheresponsibilityforbusinessrequirements(IIBA,2015).

Table 2. Responsibility matrix for requirements

Source: Author.
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SCoPe SPeCIFICATIoN IN PRedICTIVe IT PRoJeCTS

Specificationofscopeistheplanningstepthatfollowsrequirementcollection;itdescribesallthe
projectdeliverablesandismainlybasedontheprojectgoalsanddetailedrequirementsitmustmeet.
Thetotalscopeofaprojectmaybesubdividedintoproductscopeandprojectscope(PMI,2017,p.
131).

Theproductscopecontainsdeliverablesthatareoperationalizedattheendofaprojecttobenefit
theenterprise.Itdescribescharacteristicsofphysicalresources,services,results,oracombination
oftheseasatargetstate,referredtoas“to-be”conditions.InITprojects,theproductscopeisthe
solutiondesignthatsatisfiesfunctionalandnon-functionalrequirements.Inpractice,thetermdesign
isoftenconfoundedwitharchitecture(BKCASE,2018,p.344;Rivera,2007).InconnectionwithIT,
thenotionofdesignisreservedforthetechnicalsolutiondesignperformedbysolutionarchitectsand
developers(IIBA,2015,p.394).Itincludestechnologiesanddetailedspecificationsforquantifiable
hardwaremodels,commercialoff-the-shelfsoftware,techniquesnecessaryfordevelopingsoftware,
middleware,platforms(e.g.,hypervisorsanddatabases),resource-abstractedvirtualizations,interfaces,
protocols,supportingtools,controls,operationalprocesses,standards,systemconfigurations,vendor
servicesaswellasstatementsofcompatibility,compliance,constraints,preconditions,assumptions,
andrisks.Furthermore,solutiondesignshouldcomprehendfunctionaldescriptionssuchasflowcharts,
contextdiagrams,logicalandphysicaltopologygraphics,andusecases.Thecomponentsofproduct
scopeareverifiableandhandedovertooperations.Theendresultisthecapabilitytoperformservices
(e.g.,afunctionthatsupportsabusinessdomainorane-commercefunctionforcustomers).Deep
technicalandarchitecturalcompetenciesareneededforvalidsolutionsdesigns.Requirementsteams
frequentlyconsistofpeoplewithvariousskills,includingsolutionsarchitecture,projectmanagement,
andbusinessanalysis(IEEE&ACM,2018).Thesolutionarchitectisthetechnicalleaderincharge
ofsolutiondesignandanyunderlyingsolutionrequirements.

Theprojectscopedescribesthewaysandtheworktobeperformedtoprovidethesolution—that
is,transitionfromthecurrentcondition(“as-is”)tothetargetstate(“to-be”).Itmustmeettransitional
requirementsandcompriseallthetasksnecessarytofurnishthesolution,particularlyintermsof
projectmanagementandsystemimplementationtasks.Examplesofprojectmanagers’tasksinclude
planning,stakeholdercommunication(meetings,minutes,statusreporting,etc.),changemanagement,
leadership,workcoordination,andprogressmonitoring.Theworkthatarchitectsandsystemengineers
undertakeisalsopartoftheprojectscope(e.g.,consultancy,systemsetup,programming,testing,
deployment,androllout).Coordinationoftheprojectscopeistheprojectmanager’scorefunction;
however,heorsheishighlydependentoncontributionsfromsolutionarchitects’workqualityinview
oftheproductscopedefinitionandtheirsupportforintegration,migration,andqualityassurance.

Inessence,solutionarchitectsconcentrateontheproductscope—thatis,thesolutiondesign
tomeetfunctionalandnon-functionalrequirements;projectmanagersplanandmanagetheproject
scope—thatis,theworkandtheresourcestoaccomplishbusinessoutcomes(TheOpenGroup,2018,
p.144).Bothscopepartsmustjointogethertoformacohesivewhole.Thevarietyoftasksincontext
witharchitecturalcomplexityandorganizationaldependenciesrequiresintensivecommunicationand
closecooperationbetweensolutionarchitectsandprojectmanagers.

CooPeRATIoN oVeR AN IT SoLUTIoN’S LIFe CyCLe

Thecooperationbetweenprojectmanagersandsolutionsarchitectsgoesbeyondspecificationof
requirementsandscope.ITservicesandtheirassociatedsolutionsunderlielifecycles(ISACA,2012,
p.108).ITarchitectureencompassesthewholelifecycleofanITsolution(ISO,IEC,&IEEE,2011a,
p.8)andisacontinuousfunctionthatguidesitsevolution(Buckl,2011,p.152).Beyondplanning,
thearchitectureprocesscomprisesimplementation,maintenance,andcontinuousimprovement(ISO,
IEC,&IEEE,2011a,p.1).IEEEandACM(2018)depictedenterprisearchitecturecorefunctions
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(i.e.,changeinitiatives,interoperability,security,quality,disaster/recovery,andoperations/support)
overallthelifecyclephases.

Figure1illustratesamodelwithprojectmanagers’andsolutionarchitects’keyactivitiesover
agenericITsolutionlifecycle.Itcomprisestheemergenceofthesolutionasaproject,itsusein
production,anditscontrolledendoflife(i.e.,thephase-out).Priortoprojectinitiation,projectsmust
beselected.Projectsuccessisincumbentuponselectingtherightproject,whichmustbealigned
tobusiness/ITstrategyandaddvaluetotheenterprise.Projectprioritizationamongstakeholders
isbasedonthebusinessarchitecture(IIBA,2015,p.413)andacriterionforIT-businessalignment
(Luftman,2003,p.12).Inthisearlystage,nearcooperationbetweenprojectmanagersandITarchitects
isalreadyvital.Enterprisearchitects,solutionarchitects,portfoliomanagers,andprojectmanagers
shouldcollectivelyagreeonprioritiesandselectionbasedonenterprisestrategy,businesscases,
technicalfeasibility,andrisks.Analysisanddecision-makingcallforvariouscompetenciesfromall
theseroles(Hanschke,2012,p.153;PMI,2013,p.7).

Onceaprojecthasbeenselected,theprojectmanagermustcreateaprojectcharterandpresent
it for the management’s approval. The project charter formulates the objectives and presents
its requirements and scope along with rough costs, a milestone schedule, overall risks, and key
stakeholders(PMI,2017,p.155).Creatingaprojectcharteristheprojectmanager’sresponsibility;
contributionsfromthesolutionarchitectaremandatory.Heorsheprovidestechnicalexpertiseon
high-levelrequirements,roughdesign,aswellasjudgmentofrisks.Inthesubsequentplanningphase,
theseitemswillbefurtherbrokendownandresultindetailedspecifications,whichremainoneof
thesolutionarchitect’sresponsibilities.

Expertisefromthesolutionarchitectisalsocentralintheprojectexecutionphase.Basedon
thescopestatement,servicesandproductsfromITvendorsneedtobesourcedandimplemented.
ThisincludesdeeptechnicaldiscussionswithITarchitectsandsystemengineersfromvendorsand
fromtheproject’sorganization.Configurationsmightbechanged,added,orrefinedduetounknown
orunexpectedsystembehaviors.Themoreaprojectprogresses,themoreexperienceisgainedon
the target solution and its environment.Technical clarificationsgoon, issuesmustbe solvedor
decided,designdocumentsmustbeupdated,etc.Systemengineersneedtechnicalleadershipfrom
solutionarchitects.Beyondthis,architectshelptoensurequalityviacontroltestsinthelaborinthe
field.TestingmeanstheevaluationoftheITsolutionregardingconformancetotherequirements
specification(PMI,2017,p.303).Asaresult,deliverablesareverifiedandtheITsolutionisvalidated
forofficialacceptance(PMI,2017,p.305).

Aftersuccessfulacceptanceandprojectcompletion,thesolutionarchitectwillentertheoperation
phaseandcontrolminorchanges(e.g.,softwareupgrades)untiltheendofanITsolution’slife.The
phase-outofanITsolutionispartofthesubsequentproject,whichdrivestheenterprisetothenext
levelofevolution.

Figure 1. IT solution life cycle model with complementing activities of project managers and solution architects. Source: Author.
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CoNCLUSIoN

PastresearchonITarchitectureandprojectmanagementisextensive,buttheirinteractionhasbeen
underestimated.Inthispaper,theconnectionbetweenthesecrucialITmanagementdisciplineswas
exploredtoaugmentthevalueoftheircollaboration.RelationsbetweenITarchitectsandproject
managerswerediscoveredinITmanagementframeworksandstandardsthatacademicresearchhas
overlooked.

ITarchitectureandprojectinterrelatednesswerehighlightedbyanalyzingsolutionarchitects’and
projectmanagers’tasksandskills.ITarchitects’tasksdependontheirrole.Architectureemphasismay
beplacedontheenterpriselevel,orthesolutionlevel,orduringsoftwaredevelopment.Collaboration
withprojectmanagersdependsonwhichdevelopmentapproachisbeingused.Softwareprojects
mainlyapplyagileapproachesthatdefinededicatedroles.Thestructuredinterworkingofarchitects
andprojectmanagersisnotablyrichinwaterfallprojectsforITinfrastructuresthatachievetheirgoals
inpredictiveways.Whileenterprisearchitectsfocusonbusinessneeds,strategy,andmethodological
governance,solutionarchitectsconspicuouslycomplementprojectmanagersinpredictiveprojects.
They provide skills for technology and architecting that are essential when specifying solution
requirementsandcreatingcorrespondingdesigns,whereasprojectmanagersareskilledinandfocused
onorganizingtheworkandmanagingpersonnel.Beyondtechnicalplanning,solutionarchitectsare
involvedinprojectexecutionbyadvisingpersonnelonimplementation,integration,andtesting—that
is,requirementverification.Solutionarchitectsalsohelpprojectmanagersintheearlystageswhen
projectsarebeingevaluated,selected,anddefinedtoensurefeasibilityandstrategycompliance.Close
andstructuredcollaborationsbetweenprojectmanagersandsolutionarchitectsenhanceIT-business
alignmentandincreaseITprojects’efficiencyandeffectiveness.

ThisessaycontributestotheliteraturebyindicatingthecoherenceofITarchitectureandproject
managementandbydemonstratingthecomplementarityofskillsfromkeyroles.Furthermore,a
model for cooperationbetween solutionarchitects andprojectmanagersoveran IT solution life
cyclewasderived.

Forpractitioners,thisarticlesuggestsadaptionofroledescriptionsforsolutionarchitectstofocus
oncollaborationwithprojectmanagers.Solutionarchitectsmustbeclearabouttheirresponsibilities
forthesolutionrequirements/designandsupportactivitiesembeddedintheprojectplan.Solution
architectsmustunderstandthemselvesastechnicalleadersonparwithprojectmanagers.Resource
plansshouldallowforsolutionarchitectengagementfromprojectselectiontothecut-overofthe
targetsolutiontoproduction.Evenbetter,asolutionarchitectshouldremaintechnicallyresponsible
overanITsolution’slifetime,includingdecommissioningattheendofanITsolution’slife.

This article raised several questions that are in need of further examination. The strategic
relationshipbetweenenterprisearchitectsandprojectmanagershasnotbeenaddressedsofar.Also,
therolesofsoftwarearchitectsandprojectmanagersinadaptiveinitiativesareofinterest,notonlythe
architect–projectmanagerconnection,butalsothelinkstootherrolesfromagileframeworks,such
asscrummasterorproductowner.Businessanalysis,anotherdisciplinedealingwithrequirements
analysisanddesigndefinition(IIBA,2015,pp.1-2),seemstooverlapwitharchitectureandproject
managementincertainparts—contradictions,coherence,andintersectionsamongtheseareasand
rolesmightbesubjectsforfurtherinvestigations.Foremost,thepropositionsforcollaborationasper
theITsolutionlifecyclemodelandtherequirementsresponsibilitymatrixaresuggestedtobetested.
Thesetestscanbecarriedoutviastructuredinterviewsorsurveyswithsolutionarchitects,project
managers,andnearstakeholderssuchaschief informationofficers,portfolio/programmanagers,
enterprisearchitects,andsystemengineers.
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