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ABSTRACT

Projectsatlargescalehavebeenadoptingagilepracticesinordertooptimizehowagroupofteams
deliversoftware.However,facingissueswhendealingwithworkitemsthataredependentoneach
other,thereisaneedforwell-definedinterfacesandsharedunderstandingoftheexistingknowledge.
Systemsthinkingandmodelingcanhaveimportantcontributionsinmanagingaprocesswiththis
nature.Thisarticleproposesadesignframeworkcalledlogicalarchitecture-baseddistributedagile
teammanagement(LADATM)thatuseslogicalarchitecturemodelstoserveasthebasisforthedelivery
ofwork items todistributedagile teams;support the identificationofboundaries,dependencies,
andcoordinationneeds;andderiveanagileteamproductbacklog.Byperformingdesignscience
research(DSR)cycles,thisarticleintroducestheconstructsoftheLADATMframework.Afterwards,
itdemonstrates—usinga researchproject—how itprovideda systematizedapproach forprocess
managementdecision support for agile teamsbased in requirementsmodels and through shared
understanding.
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INTRoDUCTIoN

The digital transformation of businesses increased the creation of new software ecosystems.
Additionally,softwaresolutionsallowthird-partyintegration(e.g.,usingApplicationProgramming
Interfaces–APIs)towardsfullsupportofthesupplychain.Manytimesthismeansthatsoftware
developmentteamsarenolongerdevelopingsoftware“alone”,butrathercooperatingwithother
teamsandorganizations.Whileagilesoftwaredevelopment(ASD)hasbeenadoptedtooptimize
howateamdeliverssoftware,itsuseinscaledanddistributedcontextsisstilltheobjectofresearch,
withsomeemphasisonplanningandinter-teamcoordination(Moe&Dingsøyr,2017).

Softwaredevelopmentprocesses in these contexts need to addressnot onlyhowa software
increment–deliveredbyateam–fitsintheoverallsolution,butalsohowteamsmustdefinetheir
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boundaries,interfaces,dependencies,andpriorities.Onlyaftersuchcontextisclarifiedisitpossible
toapplyASDpracticesinascaledcontext–i.e.,theconceptof“large-scale agile”(LSA)(Dingsøyr
&Moe,2014).

Theprocessofdeliveringsoftwareusingmorethanonedevelopmentteam–andoftendistributed
–facesissuesofdependencies,boundaries,coordinationand/orsynchronization.Challengesinclude
makingdecisions,settinggoals,communicating,buildingtrustandmanagingtheteam(Owen,2016).
WiththeriseofASD,theseprocesseswererethought(Dingsøyr,Bjørnson,Moe,Rolland,&Seim,
2018).

Inprocessmanagement,architecturesareanartifactfrommodel-basedsystemsthinkingcapable
ofsupportingasetofcoordinationdecisions.Additionally,architectureisacentralartifactwhen
scalingupagilemethods,asitisexplicitlypresentinLSAframeworks,likeScaledAgileFramework
(SAFe)(Leffingwell,2016),Large-ScaleScrum(LeSS)(Larman&Vodde,2016),DisciplinedAgile
Delivery(DAD)(ScottAmbler&Lines,2012),Scrum@Scale(Sutherland,2018),Nexus(KSchwaber,
2015)orEnterpriseScrum(Greening,2010).CommunitiessuchasIndustrialXP(Kerievsky,2005)
include“EvolutionaryDesign”practices,andthe“Spotifymodel”(Kniberg&Ivarsson,2012)has
specificarchitectingroles.OtherLSAapproachesincludeexplicitarchitecturepractices,namelythe
AgileProductLineArchitecting(APLA)(Díaz,Pérez,&Garbajosa,2014),atailoredXPmodel
forlarge-scaleprojects(Cao,Mohan,Xu,&Ramesh,2004),orahybridRUP+Scrum(Cho,2009).
Although acknowledging the importance of architecture inmanaging inter-team processes in an
LSAcontext,theseapproacheslackastructuredapproachforusingsuchinformationtomanagethe
softwaredeliveryprocess.Modelsareaboutpresentinganabstractionofrealitytowardsashared
understandingoftheproblem,butaproperanalysisrequiresdepictingtheirinputinassigningwork,
derivingdependencies,andmanaginginter-teamcommunicationandcoordination.

Thispaperaddressesthefollowingresearchquestion:“How to use logical architectures for 
process management within LSA projects?”.ByfollowingtheDesignScienceResearch(DSR)
methodology(Hevner,March,Park,&Ram,2004),thisresearchdescribesadistributedagileteam
management framework, called logical architecture-based distributed agile team management
(LADATM).TheLADATMframeworkisusedasbasisformanagingtheprocessofsettingdelivery
boundaries,communicatingtherequirements,coordinating,andsynchronizingmultipleteams.Each
team’sworkandbacklogarealsoderivedfrommodels.Theapproach,presentedinfurthersections,
hasasastartingpointalogicalarchitecture.Itcontributesbyproposingsystemsthinkingandmodeling
withanimportantroleinmanagingtheprocessofLSA.Afterward,theresearchfocusesonanalyzing
theteams,availableartifactsandtheprocesses.Theframeworkwasappliedinaliveresearchproject
called“UnifiedHubforSmartPlants”(UH4SP).

ReSeARCH MeTHoD

The research question is how to use logical architectures for process management within LSA
projects.Forthatreason,thisresearchfocusesondevelopingalogicalarchitecture-baseddistributed
agileteammanagementframework.Theprocessisthecentralartifactunderdesign,eventhough
productartifacts(namelyUMLdiagrams)arealsodesignedthroughouttheprocess.Thisresearchis
structuredaccordingtotheDSRmethodology(Hevner,March,Park,&Ram,2004),mainlyduetothe
reasonthatthedesign-scienceparadigmseekstoextendtheboundariesofhumanandorganizational
capabilitiesbycreatingnewandinnovativeartifacts.WithinthecaseofInformationSystems(IS)
research,DSRfocusesonthedesignofITartifacts.Theseartifactsarebroadlydefinedasconstructs
(vocabulary and symbols), models (abstractions and representations), methods (algorithms and
practices),andinstantiations(implementedandprototypedsystems).DSRdescribestheworldas
actedupon(processes)andtheworldassensed(artifacts)(Hevneretal.,2004)anditsinstantiation
haveaphysicalexistenceintherealworld(Gregor&Jones,2007).
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