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ABSTRACT

Today, ITandespecially thedevelopmentofcustomer-focusedsoftware,hasbecomeoneof the
mostimportantelementsforacompanytoremaincompetitive.Theprimarypurposeofthisarticle
istodeterminewhetheritispossibletoimprovetheagiledevelopmentofacompanybyadjusting
itssoftwaredevelopmentprocessintermsofcultural,technical,andmanagerialdimensions.Based
onaliteratureanalysisandpracticalexperienceinthecompany,differentinfluencingfactorsand
parameters,whichaffectthevaluecreationthroughoutthesoftwaredevelopmentprocessofacompany
werederivedandclustered.Outof theseclusters,aframework(AgileMethodConstructionSet)
basedonaMicrosoftExcelquestionnairewascreatedinordertoanalyzeandidentifyoptimization
potentialinthedevelopmentprocessofacompany.Thisconstructionsetwasadaptedtomeetthe
requirementsofthedevelopmentdepartmentofalargeSwissinsurancecompanyinordertovalidate
andtesttheframeworkwithrealdata.
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INTRODUCTION

Usingagilemethodsinsoftwareengineeringisahottopicnowadays.Agilemethodsareusuallythe
firstchoiceespeciallywhenthescopeofataskisunknownattheverybeginningorrequirementsare
likelytochangeallthetime.However,therearesomepitfallswhenapplyingagilemethods,which
mayleadtoeithersuccessorfailure.Themainchallengesarethefollowing:

• Whatagilemethodshouldbeselected?MostprojectsselectScrum.However, therearealso
alternatives.Scrumfocusesonlyonmanagementpractices.Whenitcomestoprescribingor
recommending technicalpracticesaswell, it isnecessary toenrichScrumwithelementsof
anotheragilemethod.
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• Howcanaselectedmethodbetailoredinordertocreatemaximumbenefit?
• HowcanthisbenefitbeexpressedintermsofKeyPerformanceIndicators(KPIs)?
• Howcantheagilesoftwaredevelopmentprocessofacompanybeoptimized?
• Giventhefactthatanagilemethodhasalreadybeenimplemented,whatarepossibleoptimization

sources?Whatwouldbeagoodstartingpointregardingthematurityofthecompany?Andhow
coulditbemeasured?

Summarizing thepointsabove inoneproblemstatementonecansay:“Howcanasoftware
developmentcompanybesupportedwithregardstoidentifyingaproperagilemethod,tailoringit
andassistingwithitscontinuousimprovement?

Theprimarypurposeofthispaperistodeterminewhetheritispossibletoimprovetheagile
developmentofacompanybyadjustingitssoftwaredevelopmentprocessintermsofcultural,technical
andmanagerialdimensionsaswellascurrentdevelopmenttrends.

The paper is organized as follows: First, current well-known approaches (Scrum, Extreme
ProgrammingandFeatureDrivenDevelopment)arebrieflypresentedandtheirapproach-specific
specialtiesareemphasized.Basedonaliteratureanalysisthereisastrongindicationthatthereare
differentinfluencingfactorsandparameters,whichsomehowhaveanimpactonthevaluecreation
throughoutthedevelopmentprocessofacompany.Thesedifferentinfluencingfactorsandparameters
fromtheliteratureanalysisandadditionalsourcesareclustered.Basedontheseclusters,aframework
(theso-calledAgileMethodConstructionSet)basedonaMicrosoft®Excelquestionnairewascreated
toanalyzeandidentifyoptimizationpotentialinthedevelopmentprocess.

ThesecondpartintroducesrelatedapproachestoSoftwareProcessImprovement(SPI).This
includesthepresentationandbriefexplanationofthewell-knownmaturitymodelCMMI®withits
processareasandmaturitylevels.ThemainchallengesofCMMI®arepointedout,suchasitsgeneric
structureaswellasthenecessitytoproducemany(mayberegardingthecompanycontextunnecessary)
artefacts.Theproperwaytointegratewithagilemethodsisstillongoingresearch.Thedesiretorate
andmeasurematurityhasledtotheAgileMaturityModels.Althoughtheysharemanysimilarities
withtheAgileMethodConstructionSetdescribedinthispaper,theyfocusheavilyontheScrum
methodology and have therefore many references and dependencies. While most “heavyweight”
modelsscalewellandareeasyunderstandable“outofthebox”,manymanagersfearthattheywould
losethisscalabilitywhentheyswitchtoanagilemodel.Accordingly,theapproachesScrumofScrum
(SoS)andScaledAgileFrameworkshowattemptstodealwiththis.

Inthethirdpart,theAgileMethodConstructionSetwasadaptedtoadevelopmentdepartment
ofalargeSwissinsurancecompanyinordertovalidateandtesttheframeworkwithrealdata.The
validationwasperformedwithsampleKPIsusingexistingdatafromtheinsurancecompany.The
resultssupporttheclaimthattherearegeneralmetrics,whichaffectthedevelopmentprocess.

Basedontheresults,weshowthatitispossibletoimprovetheagiledevelopmentofacompany
by adjusting the software development process in terms of cultural, technical and managerial
dimensionsaswellascurrenttrends.Theunderlyingassumptionofthispaperisthatdevelopment
processesareregardedas“normal”businessprocessesandcanbetreatedwiththewhole“arsenal”
ofmodernBusinessProcessManagement.Therefore,thefocusisondevelopmentissuesandnoton
theexaminationofspecificengineeringpractices.

BACKGROUND

ThisworkbelongstotheareaofSPI.Althoughmoreandmorecompaniesareplanningoralready
usingagilemethods,thereisstillnosilverbulletfortheimplementationprocess.Focusingonthe
wrongprioritiesandusinganinappropriateframeworkcanleadtoalackofacceptanceand,ultimately,
afailedimplementation.
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Forthatpurpose,aframework–entitledAgileMethodConstructionSet–whichshowspossible
entrypointsforthesuccessfulimplementationconsideringaholisticcompanyviewwasdeveloped
andtested.Asdescribedinthesectionaboutexistingapproaches,AgileMaturityModelsandScaling
AgileModelswereavaluablesourceforidentifyingimportantdimensionsandkeyfactorsofthe
framework.Asopposedtomanyexistingapproaches,theAgileMethodConstructionSetisfocusing
ondetailsofthetechnicalandorganizationalimplementationofselectedagilemethodologiesandis
thereforeabletoproducefine-grainedassessmentsandrecommendations.

COMPARISON OF AGILe MeTHODS

In the following, the agile methods Scrum, Extreme Programming (XP) and Feature Driven
Development(FDD)arebrieflypresentedtoensureacommonunderstanding.

Scrum
ThepredominantpartofagileprojectsisrealizedwithScrum(Schwaber&Sutherland,2016).Scrumisbased
ontheprinciplesoftheagilemanifestanddescribesalightweightproceduremodelforthedevelopmentof
softwareinaniterativeandincrementalwaybasedonbusinessneeds.TheincrementsarecalledSprintsand
typicallytakethreetofourweeks.Scrumfocusesonthemanagementofdevelopmentanddoesnotprescribe
specificdevelopmenttechniques;therefore,itcaneasilybecombinedwithotherapproaches,suchasXP.

extreme Programming (XP)
ExtremeProgrammingwascreatedbyKentBeckmanbasedonaprojectwhichnearlyfailed.XP
focusesmoreonconcreteengineeringpractices.Thesepractices,whichmaybesynergisticallyused
togetherwithScrum,areasfollows:

• Pairprogramming(twoprogrammersarecoding/assistingwithchangingroles);
• Test-drivendevelopment(whichismaybethemostusefulXPpracticebecauseithasaprofoundly

positiveeffectonsystemdesignandqualitywhenitisputintoeffect);
• Incrementaldesign(includingrefactoring,worksbesttogetherwithTest-drivendevelopment);
• Continuousintegration(oftendifficulttoachieve);
• Collectivecodeownership(difficulttoachieve);
• Codingstandards(shouldbedoneineverymoderndevelopmentteam,isthebaselineforrefactoring);
• Sustainablepace/energizedwork(productivityandqualitywillprobablyimprove).

Feature Driven Development (FDD)
FeatureDrivenDevelopmentwascreatedbyJeffDeLucainordertocarryoutabigandtimecritical
project(DeLuca&Aguanno,2009).Sincethen,FDDhascontinuouslyevolved.Thecentralelement
ofFDDisthe“feature”,whichshouldcreate“value”forthecustomer.

FDDhasmanyelementsthatremindofolder,moresequentialmethodologiessuchasthewaterfall
model.Itsabilitytoreacttochangesisthereforelimited.Butontheotherhand,itiswell-structured
(infiveprocesses)andoftenchoseninlarger-scaleprojectswithlimitedchangeofscope.Thereare
stillalotofsimilaritieswithScrumsuchasthefocusoncollaborationandcommunicationaswell
asthedevelopmentandtestinginshortiterations.OneoftheremarkabledifferencestoScrumisthat
itoffersspecificengineeringpractices(likeXP).

AGILe MeTHOD CONSTRUCTION SeT: THe STRUCTURe

Based on the analysis of current best practices, a literature analysis and trends regarding agile
development, there isan indication thatavarietyofdifferent influencingfactorsandparameters
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exist,whichsomehowhaveanimpactonthevaluecreationthroughout thedevelopmentprocess
ofacompany.Thissectiongivesanoverviewhowthedifferentinfluencingfactorsandparameters
whereidentifiedandclustered.Theseclustersactasaclassificationsystem(e.g.cultureisasub-
topicoforganization)andbuildthebasisforthecreationoftheframework(so-calledAgileMethod
ConstructionSet).

elicitation of Key Factors
Themainsourcesforelicitingthefactorsandparametershavinganimpactonthesuccessofthe
developmentprocesswereapost-mortemanalysisofconductedprojectsatSwisslifeandananalysisof
currentresearchinthisfield.Weanalyzedresultsfrombothsourcesandusedthemasmethodological
basisforsettinguptheAgileMethodConstructionSet.

Considerableresearchhasbeencarriedoutinthefieldtoidentifyfactorsthathaveanimpacton
thesuccessofagiledevelopmentprojects.ThefollowingTable1givesanoverviewofthecurrent

researchinthisarea.Shahane,Jamsandekar,andShahane(2014)developedaframeworkcontaining
importantfactorsfromaliteraturesurvey,whichwillserveasabasisforvalidationintheIndianIT
industry.Kouzari,Gerogiannis,Stamelos,andKakarontzas(2015)focusedinparticularoncritical
successfactorsandbarriersinlightweightSPI.FatemaandSakib(2017)investigatewhatfactors
influence theproductivityof teamwork in agile softwaredevelopment.All three approaches are
complementaryinthesensethattheyallfocusondifferentaspectsofagiledevelopment(i.e.literature
survey,softwareprocessimprovement,agileteamwork)andthereforegiveacompleteoverview(a
kindofsuperset)ofallrelevantfactors.França,daSilva,andMariz(2010)discuss,basedonacross-

Table 1. Compiling important agile success factors from literature

Author Approach

Shahane,Jamsandekar&
Shahane(2014)

Technicalfactors:Requirements,Development,Testing
Peoplefactors:Competency,Personalcharacteristics,Communicationand
negotiations,Teamcomposition,Societalculture,TrainingandLearning
Organizationalfactors:Customercommitment,Decisiontime,Teamdistribution,
Teamsize,Corporateculture,Planningandcontrol,Safetycriticalityandreliability,
Dynamismanduncertainty

Kouzari,Gerogiannis,
Stamelos&Kakarontzas
(2015)

Commitment,Staffinvolvement,Training,Resources,ProcessActionTeams,
Staffexperience,Guidance,Reviewsandfeedback,ImplementationMethodology,
Monitoring,Communication,ReturnonInvestment,AwarenessofSPI

Fatema&Sakib(2017)

Backupbehavior,Mutualperformancemonitoring,Teamskillstraining,Technical
training,Workingenvironment,Externalprojectfactors,Projectmanagement,
Resourceconstraints,Taskvarietyandinnovation,Goals,Communication,
Coordination,Mutualtrust,Feedback,Adaptability,Teamorientation,Team
leadership,Staffing

França,daSilva&Mariz
(2010)

Managementstyle,Softwareprocess,Team
structure,Technology,Teamcapability,Customer
commitment,Deliverystrategy,Teamlocation,
Customerawareness

Additionalprojectspecific
factors

Codequalityfactors(sourcecontrol,buildprocess,etc.)
Softwarearchitecture(standardizeduseoftechnology,cloudstrategy,etc.)
Designaspects(usabilitytesting,prototyping,etc.)
Developmentpractices(testdrivendevelopment,pair-programming,etc.)
Values(communication,stakeholdermgmt.,etc.)
Toolsupport(traceability,standardisation,auditcompatibility,etc.)
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sectionalsurvey, towhatextent theadoptionof twenty-fiveagileattributes (clustered intoseven
components)isrelatedtothesuccessoftheScrumproject.

Deriving the Agile Method Construction Set
FromtheliteratureanalysisandtheprojectsundertakenatSwisslifeitbecamequicklyclearthatall
factorsshouldbeclusteredaroundthedimensionsorganization,peopleandtechnology:

• Organization: Here the main issue is how an organization needs to be set up in order to
guaranteeanoptimalenvironmentfordevelopment.Itfocusesontheconditionswhichinfluence
developmentanditsprocessasawhole:
◦ Coverage/Process Strength:Thesubareacoverage/processstrengthprimarilyfocuseson

theorganizationalelementsofthewholevaluecreationprocess(fromafirstrequestuntil
maintenance).Thisincludesdifferentaspectssuchastraceability,bugtracking,dataanalytics,
stakeholdermanagementandoperations;

◦ Culture:Thistopichighlightsintangibleculturalaspects.Corporatevalues,management
supportandcommunicationareimportantaspects.Italsoaddressesthecompanycontext,
whichaffectsthechoiceoftheunderliningagileframework/methodology(e.g.Scrum);

◦ Goal Setting:Thequestionswithinthissubareatrytofindoutwhetherthedevelopment
principlesarederivedfromthestrategy,missionandvision.Italsocoverssomekeyaspects
ofthesetgoalslikecustomercentricityanddataanalytics;

◦ Monitoring/KPI:Themost importantKPIsacompanyneeds tohaveasabaseline for
development(projectcosts,workitems,reportingstandards)arediscussedhere;

• People:Thisareaaddressestheskillsandrolesoftheemployees.Apropermatchbetweenroles,
skillsandrequirementsisthekeytohavingtherightpeopleintherightposition:
◦ Skills:Thissubareacoversalltheelementsthatassurethattheemployeeshavetherightskills/

methodcompetenciesandthattheyareusedinanoptimalway(trainingplan,knowledge
management,etc.);

◦ Roles:Thissubareacontainsquestionsregardingtheclarityofroles.Clearydefinedroles
areimportantinordertoensureclarityintermsofresponsibilityandauthority;

• Technological Environment: This area focuses on the actual development. It includes the
developmentprocessaswellastheenvironmentandthetechnologyused.Thissectioncontains
2/3ofallinfluencingfactorsandisthereforethemostimportantone:
◦ Code Quality:Thefactorsinthecodequalitysubareaaremainlyderivedfrom“TheJoel

Test:12StepstoBetterCode”(Spolsky,2000)andothersources(e.g.usageoftoolsfor
qualityassurance);

◦ Development Environment: This subarea deals with the development environment.
Influencingfactorsarethetechnicalenvironment(testingenvironment,etc.),toolsupport,
securityconcepts,etc.;

◦ Development Process:Thissubareadealswiththedevelopmentprocessitself.Therefore,
itmainlyfocusesonthedevelopmentpartofthevariousagileapproaches;

◦ Monitoring/KPI:ThissubareacoversthemostimportantKPIsacompanyneedstohave
asabaselineforthedevelopmentprocessitself(e.g.burn-downcharts,bugtracking,KPI
integrationfornewfeatures,etc.).

THe AGILe MeTHOD CONSTRUCTION SeT

Ina first step,wederivedquestions fromdifferent influencing factors inorder toassess the
situation within a company and compiled them in the form of a questionnaire realized with
Microsoft®Excel.TheAgileMethodConstructionSetisthereforeastandardized,best-practice
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tool to analyze thedevelopmentprocess in relation todifferent viewpoints.To illustrate the
frameworkstructure,seeFigure1.

Importantelementsarenowexplainedindetail.Theanswersbuildthebaselineforthematurity
analysis of the company in relation to thevarious areas (organization, people and technological
environment).Accordingtotheanswers,weproposesuggestionsforoptimization.

Thesuggestedoptimizationsbuildthebasisfortherecommendedagileapproachaswellasthe
company-adjustedsoftwaredevelopmentprocess.Foreveryoptimization,affectedKPIsandsuggested
artefactswillbederived.TheKPIsbuildthebaselineforthevalidationoftheoptimization(Isthere
reallyaneedforaction?)andarerequiredtodefinetheinitialsituationwithinthecompany.

Theartefactshelpthecompanytoclarifytheexpectedresultsbasedontheimplementationof
theframework.Theyarealsoapartofthecompany’sadjustedsoftwaredevelopmentprocess.

Figure 1. Structure of the agile method construction set
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Inthefollowing,twoexamplesillustratetheelementsoftheAgileMethodConstructionSet.
Thefirstexample(Table2)referstothearea“Organization”andinparticulartothesettingofgoals.

Thesecondexample(Table3)referstothearea“TechnologicalEnvironment”andinparticular
totheDevelopmentProcess.

Limitations/Validation Content
Theframeworkfocusesmainlyonthedevelopmentprocess.Preconditionsfortheapplicationofthe
frameworkare:

• Thecompanyneedstoalreadyhaveaworkingoperationmodel;
• Thedevelopment(oratleastitscoordination)needstobeonshore.Fullyoutsourceddevelopment

teamscannotbeproperlyratedandarethereforeoutofscope;
• Theframeworkfocusesonmidsizedevelopmentteams/departments.

evaluation Sheets
Forthevariousquestions,resultswillbedisplayedintheformofevaluationsheets.Theycouldbe
regardedasviewpoints.

Table 2. Example record from the agile method construction set

Area Organization

Subarea GoalSetting

Question Areresultsfromdataanalyticsusedaselementsforthegoalsettingprocess?

Answer Dataanalyticsisinuse,buttheresultsarenotusedinastandardizedwayandarenotreflectedwithin
thegoalplan.

Optimization Dataanalyticsisanimportantfactorinfiguringoutwhattheuserreallywantsandwhatfeaturesare
themosteffectivetodevelop.Thisdatashouldbeusedwithinthegoalsettingprocess.

KPI Maturityoftheorganization’sanalyticsinitiatives

Artefact Definedprocessfordataanalytics

Table 3. Example record from the agile method construction set

Area Technology Environment

Subarea Developmentprocess

Question Isthecodequalityassured(e.g.viaSonar)?

Answer Thecodequalityassuranceisnotperformedautomaticallyoronaregularbasis,and/orisnotbasedon
definedcodestandards.

Optimization Thecodequalityassuranceisimportantinordertoensureacertainlevelofqualitywithinthecode
andthusachievereducedmaintenancecosts.

KPI Timespentforrefactoring,BugsfoundinunittestsorUATresultingfrombadcodequality,Features
deliveredontime.

Artefact Codequalityanalysistool
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Department Maturity
Thematuritysheetgivesagraphicaloverviewofthecompany’smaturityinthedifferentareasbased
onthegivenanswers.Likeinothermaturityframeworks(e.g.CMMI®),thisallowsastructuredrating
aboutthestatusandimprovementpotentialofacompany(Chrissis,Konrad&Shrum,2011).Best
maturityis1,worstis0.

Withinthecalculationsheet,thevaluecanbeadjustedbasedoncompany-specificfocuspoints.
Thematurity(seeanexampleinFigure2)onlygivesaroughidearegardingthecurrentstate.Itcan
beregardedasastartingpointforthemeasurementoftheimprovement.

Suggestion for Improvement
The“suggestionforimprovement”sheetcompilesthesuggestionsforimprovementsinthedifferent
areasbasedonthegivenanswers.Thishelpsthecompanytofindoutwhichareasneedattention.

Recommendation Regarding the Development Framework/Methodology
Therecommendationhelpstolocatethebestfittingdevelopmentframework/methodology.Ithelps
togaininsightintowhyaspecificagileapproachismoresuitablethanothers(e.g.FDDgetsmore
points in the subarea organization/culture than Scrum, because it works best if there is a stable
companyenvironment).Itisveryimportantthatthedevelopmentprocessreliesonastandardandis
onlyadaptedasfarasrequiredtoensurecompletenessandpatency(Schwaber&Aguanno,2009).

Theframework/methodologywiththemostpointsisprobablythebestbaselinefortherated
company.However,thisisonlyanassumption,whichneedstobeverifiedindetail.Becauseitis
impossible to consider all the company specific peculiarities, additional information should be
collectedinapilotprojectbeforemakingafinaljudgement.

Recommendation of “KPIs”
TherecommendationofKPIslistsalltheKPIsrelatedtothesuggestedoptimizationbasedonthe
questionnaire.Thisallowsthecompanytokeeptrackwhethertheoptimizationhasreallybrought
abenefitand(evenmoreimportant)toverifyinthevalidationwhetherthereisreallyaneedfor

Figure 2. Department maturity
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optimization.TheuseoftherightKPIsensuresthateveryoneisfocusedontheactualgoal,held
accountableandthatimprovementsaretracked.

Recommendation “Artefacts”
Allartefactsrelatedtothesuggestedoptimizationarelistedhere.Thisallowsthecompanytosee
inadvancewhichartefactswillbeneededinordertoreallyachieveanoptimization.Italsoallows
thecompany tomake theirdeliverablescomparablebetween the teamsand togatheracommon
understanding,becausemanyartefacts,suchastheburndownchartscanbeusedinconjunctionwith
variousmethods(Mittal,2013).

Benefits and Disadvantages of the Framework
Since the framework is basedon standardizedquestions leading to a predefinedoptimization/
resultbasedontheanswers,theoutcomeshouldbelesssubjectivethaninananalysiswithouta
standardizedprocedure.

Thegeneratedresultsonlygiveastartingpointintermsofimprovingthedepartmentanddo
not replace theexperienceofstakeholders.Sometimes the rootcause isdeeper,e.g. ina lackof
resourcesduetoalackofbudgetwhichleadstoaweakdevelopment/operationprocess.Therefore,
itisimportanttodeeplyinvestigatetherelatedKPIsbeforeimplementingaproject.

ReLATeD APPROACHeS

Inthischapter,wedescriberelatedapproachesforournewframework.

Maturity Models
ForSPIthereexistsomewell-knownindustrialframeworkslikeCMMI®andISO/IEC15504.CMMI®
(Chrissis,Konrad&Shrum,2011)isabestpracticematurityframeworkprovidingversions(so-
calledconstellations)foracquisition,developmentandservicedomains.Eachconstellationconsists
ofa setofpredefinedprocessareas (i.e.processes)containingspecificpracticeswhichdescribe
theirrequirements.AcompanyiscomplianttoCMMI®ifitsucceedsinimplementingthenecessary
specificandgenericpractices(whichareapplicableforallprocessareas).Fivematuritylevels(ML)
aredistinguishedforallconstellations:

• ML1 – Initial:NoadherencetoCMMI®processesisevident(“chaos”);
• ML2 – Managed:Basicprojectmanagementisinplace;
• ML3 – Defined:Standardprocessesforprojectmanagementandengineeringareinplaceand

canbetailoredaccordingtotheneedsoftheprojectsundertaken;
• ML4 – Quantitatively Managed:Processescanbemanagedbasedonpredefinedmetrics;
• ML5 – Optimizing:ProcessescanbeoptimizedbasedontheinsightsofML4.

CMMI®isinterestingforourpaperforseveralreasons.First,itelaboratesaframework(CMMI®-
DEV–CMMI®forDevelopment)tomeasurethematurityofdevelopmentorganizations.Secondly,it
definessoftwareengineeringpracticeslikeVerification,Validation,ProductIntegration,etc.Because
CMMI®doesnotprescribeanyproceduremodelitcanbeappliednotonlytoScrum,butalsotothe
Waterfallmodel,V-Model,RationalUnifiedProcess,etc.Therefore,thedescriptionisgenerictoa
certainextentandneedstobetailoredtomeetthespecificrequirementsofadevelopmentenvironment
andtobetrulyuseful.Finally,CMMI®alsoprovidesabuilt-inimprovementcyclecalledIDEAL℠
consistingofthefollowingphases(Kautz,Hansen&Thaysen,2000):

• Initiating:Establishinganimprovementinfrastructureanddefiningthegoalsoftheinitiative;
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• Diagnosing:Identifyingtheorganization’sinitialmaturityviaanappraisal;
• Establishing:Developinganactionplandraftwithmeasurablegoals;
• Acting:Theimplementationofthesolutionsthathandletheidentifiedweaknessesiscreated,

piloted,anddeployed;
• Leveraging:CollectionoflessonslearnedtobeappliedinsubsequentIDEAL℠rounds.

Similartotheprocessareas,theIDEAL℠methodneedstobetailoredtomeettherequirements
ofadevelopmentorganization.SuchatailoringapproachtoIDEAL℠forasmallenterpriseisshown
byKautz,HansenandThaysen(2000).

ThewaytoproperlyintegrateCMMI®withagilemethodsisstillbeingexplored.CMMI®isa
so-called“heavyweight”modelanddemandsthecreationofmany“artefacts”(i.e.documentssuchas
requirementsspecifications,testreports,meetingminutes,processflowcharts,etc.)intherespective
processareas.Agilemethods,ontheotherhand,claimthatknowledgeexchangeshouldbedonemainly
viameetingswiththeconsequencetominimizethedocumentation.Toresolvethisconflictandatthe
sametimeadheretobothCMMI®andagileprinciplesisobviouslyatruechallengeandalsodepends
onthematurityofthedevelopmentorganization.AgeneraloverviewofthecombinationofCMMI®
andagileapproachescanbefoundinLukasiewiczandMiler(2012).AnapproachtoimplementML2
inanagileorganization(WebDevelopment)isdescribedbyTorrecilla-Salinas,EscalonaandMejías
(2012).TherightcombinationofCMMI®andScrum,especiallyinsmallandmediumenterprisesis
shownbyLinaandDan(2012).

Overall,CMMI®isawell-establishedmaturityframeworkwithmanyexistingimplementations,
especiallyinlargeorganizations.Becauseofitsheavyweightnatureandthusobviousconflictswith
agileprinciples,theeffortofasynergisticintegrationwithe.g.Scrumisrelativelyhigh.

Agile Maturity Models (AMM)
AdaptingamaturityframeworksuchasCMMI®foruseinanagileenvironment(typicallyScrum)
leads to Agile Maturity Models (AMM). Most of the models have the typical 5-level structure
(Ambler,2010).AgoodoverviewandanassessmentoftheapproachesisgivenbyBuglione(2011).
Schweigert,Vohwinkel,Korsaa,Nevalainen,andBiro(2014)discussstructure,qualityandcontent
ofthecurrentlyavailableagilematuritymodels.

Anon-standardapproach–inthesenseofadoptingaCMMI®-likemodelforanAMM–canbefound
in(Gani&Starrett,2017).Thisapproachishighlyinterestingbecauseithassomesimilaritieswiththe
modelcomponents(influencefactorsandmaturityassessment)ofourAgileMethodConstructionSet.

Thebasis for the approach ofGani andStarrett is the so-called “Organizational Ecosystem
Model”withfourpillars(Starrett,2014):

• Organizational Dynamics: This is where cultural factors come into play such as history,
traditions,norms,relationships,spheresofinfluence,andmore;

• Product Management:Thispillardealswithvision,attention,guidanceandfocus,allfactors
thatareimportantforsuccessfulproductdevelopmentteams;

• Agile Principles and Scrum Practices:ThispillarfocusesontheScrumpracticesandtowhat
extentScrumpracticessuchassettingupaproduct/sprintbacklog,review,retrospective,etc.
havebeeninternalized;

• Technical Management:Importantfactorshereincludestrongdesigns,UI,architecture,creative
solutions,andcompetitiveadvantage,etc.

Agilematurityismeasuredbyratingfivefactorsineachpillar,whichmakestwentyfactorsas
awhole.Forscoringeachfactor,theso-called“ShuHaRi”modelisused.Itconsistsofthethree
stagesofmaturityShu,HaandRiwhichhavethefollowingmeaning(Gani&Starrett,2017):
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• Shu (value 1):lowestmaturity,followtherule(learning);
• Ha (value 2):intermediatematurity,adapttherule(detachment);
• Ri (value 3):highestmaturity,becometherule(optimization).

Basedonthematurityofeachfactor,thestrengthsandweaknessesfortheimplementationofeach
pillarcanbedepictedinaspiderdiagram,whichisverysimilartoourapproachshowninFigure2.
Finally,anoverallmaturityresultsfromconsideringallpillars.Thisenterprisematuritybasedonthe
“OrganizationalEcosystemModel”iscomparabletothematurityinCMMI®,however,themodelof
GaniandStarrettonlyconsiderscompaniesthataimtoproperlyimplementtheagilemethodScum
intheirdevelopmentdepartmentsorteams.

Scaling Agile Models
Achallengethatisspecifictoallagilemethodsisscalability.Heavyweightproceduremodelslike
theWaterfallmodelorRationalUnifiedProcessusuallyscalewell,becausetheyusedocumentation
(artefacts)asacentralmediumforinformationexchange.Agilemethodsdemandthatthedocumentation
shouldbereducedtoaminimumwhereverpossibleandthattheexchangeofknowledgehastobe
promotedviameetingssuchasasprintplanningmeeting,reviews,etc.

Themaindisadvantageofthisapproachisthatmeetingsmaybeeffectiveiffivetotenparticipants
attendthem.Inalargerprojectwithfiftyattendees,thelogisticaleffortandsynchronizationofthe
teammembersdrasticallyincreasestheriskforprojectfailure.Inordertominimizesuchrisks,specific
methodshavebeendevelopedtosupportscalability(Ebert&Paasivaara,2017).

Scrum of Scrums (SoS)
SoSisalightweightapproachforscalingScrum.Whenthenumberofteammembersexceedsacertain
threshold(e.g.veryoftenseventotenmembers),twoormoreteamsarecreatedtomanagethetasks
intheSprints.Inordertocoordinatethework(i.e.analyzing,implementingandtestingfeatures)
synchronizationbetweentheteamsisrequired.ThisismanagedbysettingupaScrumofScrums
meeting(SoS)wherededicatedteammembersoftherespectiveScrumteamsparticipatetosupport
synchronization.Ifthedevelopmentprojectisverylargeandchallengingand,forexample,includes
multiplesubsidiariesthisapproachcanbeveryeasilyextendedinacascadingmanner.SoSisan
easywaytoscaleScrumattheEnterpriselevel,followingthebasicprinciplesofagiledevelopment
andnotoverloadingtheorganization.However,thebasicrequirementsforsucceedingwithSoSare
ahighmaturitylevelforScrumandexperiencedteammembers,especiallythoseresponsiblefor
productvisionandsoftwarearchitecture.

Scaled Agile Framework (SAFe®)
SAFe®isanindustry-provedapproachtoscaleagilemethodstotheEnterpriselevelanddemands
muchmoreeffortthanSoS.ThelatestSAFe®version4(FullSAFe®)distinguishesfourlevels
whicharebrieflypresentedhere startingwith the smallest andendingwith the largest level
(ScaledAgileInc.,2017):

• Team:This(smallest)levelcontainstheusualpracticesknownfromtheoriginaldefinitionof
Scrum,suchassettingupaProductBacklog,aSprintBacklog,performingareview,etc.This
workisperformedinthecontextoftheso-calledAgileReleaseTrain(ART);

• Program:ThisleveldescribestheworkoftheARTs,agroupofeighttotwelveteams,which
arefundedtoachievelong-termdevelopmentbasedontheenterprisestrategy;

• Large solution:This level contains the roles, artifacts, andprocessesneeded tobuild large
solutionsanddiffersfromthepreviouslevelbyfocusingmorestronglyonthecoordinationof
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thevariousARTsincl.suppliers,managingrequirementsengineeringandmasteringcompliance
andregulations;

• Portfolio:TheportfoliomanagementlevelofSAFe®focusesontheentiresystemand“contains
theprinciples,practices,androlesneededto initiateandgovernasetofdevelopmentValue
Streams”(ScaledAgileInc.,2017).AValueStream(typicallycross-functional,-organizational,
and-geographical),belongs–besidesART– to theorganizationalbackboneofSAFe®4. It
describes,verysimilartoabusinessprocess,aseriesofdevelopmentstepsthatareinitiatedby
atriggertoprovidevaluesfortheendcustomer.

SAFe®hasbeensuccessfullyimplementedinlargecompanies.Paasivaara(2017)describes
the adoption of SAFe® in two business lines at Comptel, a globally distributed software
developmentcompany.

Assessing Related Approaches for Developing the Framework
ThispaperdealswiththederivationofanAgileMethodConstructionSetinordertoimprovethe
softwaredevelopmentprocess.Relatedapproachesareparticularlyconcernedwiththematurityand
scalabilityofdevelopmentorganizations:

• Maturity:InthefurtherdevelopmentoftheAgileMethodConstructionSet,ithastobechecked
whetheritmakessensetoadoptselectedconceptsofCMMI®orAMMs.Thefourpillarsofthe
“OrganizationalEcosystemModel”(Starrett,2014),whichareavaluablesourceforthenext
releaseoftheAgileMethodConstructionSet,areparticularlyinterestinghere;

• Scalability: Scalability could be considered as a new subarea within the Agile Method
ConstructionSet.ElementsofSoSorSAFe®,e.g.theorganizationalcapabilitytosetupARTs
couldbeadoptedinordertocheckwhetheranorganizationispreparedtoproperlyscaleScrum.

DeSCRIPTION OF THe PILOT AND eVALUATION OF 
THe AGILe MeTHOD CONSTRUCTION SeT

To validate the framework, a development department was chosen in one of the leading Swiss
insurancecompanies.ThespecificKPIshavebeenvalidatedwithdata frompastprojectsof the
selecteddepartment.Thischaptergivesashortoverviewofthedepartmentstructureandassessment
procedure.Becausethisisonlyintendedtoillustratetheprocess,onlysampledataisused.

Department Structure
To validate the framework, a development department was chosen in one of the leading Swiss
insurancecompanies.Thedepartmentisrelativelynew(lessthanthreeyearsold)anditstaskisto
“performstrategicprojectswithintheinsurancesectorrelatedtodigitalization”.Itconsistsofover
60employees,ofwhom40aredevelopers.Theyaredividedintofourteamswith6to14employees.

General Assessment Procedure
Initially,thevariousstakeholderswereidentified(groupofdevelopers,headofdepartment,release
manager,ScrumMaster,systemarchitectandtester).Meetingswerescheduledandthequestionnaire
wasfilledin.Theframeworkresultedin:

• Anauto-generatedlistofsuggestionsforimprovement
• KPIs
• Recommendedartefacts
• Recommendationforabaselinemethodology/framework
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Beforethechangesareimplemented,therelevantKPIsforthedefinedareasofactionhaveto
bevalidated.Thisdefinesastartingpointforthemeasurementoftheimprovementandensuresthat
thereisarealneedforoptimization.Thequestionnaireisalwaysansweredbasedontheperspective
ofanindividualstakeholder.Sinceeveryparticipantanswersthequestionnairefromhisownpoint
ofview,thereisariskthatthiswillendwithcontradictions.Forexample,astakeholderfeelsalack
ofmanagementsupportandanswersthequestionaccordingly,butadifferentstakeholderfeelswell
supported.Thus,therewouldbeadeviationorcontradiction,blurringtheneedforoptimization.Inthe
end,themanagementhastotakethefinaldecisiononhowtostructurethenewsoftwaredevelopment
processandwhatsuggestionsshouldbeimplementedandwithwhatpriority.

example Results
Figure 3 shows suggestions for the software process improvement, here recommended artefacts
accordingtothepredefineddimensions.

Figure4depictstherecommendationoftheframeworkregardingtheproposedagilemethod
(hereexemplifiedforScrum).Adetailedscoringforallareasandsubareasisprovided.

CONCLUSION

Today,thedevelopmentprocessofanenterpriseishighlydependentontheinternalandexternal
environmentofacompany.Itneedstobeensuredthatthecompanycanreactquicklytochanging
marketconditionswhileadoptingtheroleofanenabler.

Figure 3. Suggestions for software process improvement

Figure 4. Recommended development framework/methodology for the insurance company
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Theevaluationof theavailable literatureandthedifferentagileapproacheshaveshownthat
althoughtherearedifferentagileframeworks/methodologies,noneofthemcanbeusedasa“silver
bullet”foreverycompanyorscenario.Theimplementationdependstoalargeextentonthecompany-
specificsetupandenvironment.Elementsofdifferentagileframeworkscanalsobecombinedaslong
astheunderlyingnatureofaframeworkremainsuntouched(e.g.SprintsinScrum).

Basedonaliteratureanalysisaboutagiledevelopment,thereisastrongindicationthatthereare
variousfactorsandparameters,whichinfluencethevaluecreationthroughouttheagiledevelopment
processofacompany.

Aframework(AgileMethodConstructionSet)wascreated,basedonMicrosoft®Excel,bundling
allinfluencingfactorsintheformofaquestionnaire.Thisframeworkwastestedwithinadevelopment
divisionofalargeSwissinsurancecompany.

Theresultsfromthecrossvalidationsupporttheclaimthattherearegeneralmetrics,which
affect thedevelopmentprocess.Ananalysisof the identifiedKPIs(basedonhistoricalcompany
data)emphasizedthefeasibilityoftheapproach.Furtherinvestigationshowedthatitisverylikely
thattheapplicationofthesuggestedoptimizationswillhaveapositiveeffectinthefuture.Thiswas
furtherunderlinedbythestatementsoftheheadofdepartment,andseniorsoftwareengineersofthe
department.Theiroverallfeedbackindicatedthattheproposedredesignofthesoftwaredevelopment
processiscomprehensibleandapplicable.Anadaptation-asrecommendedbytheAgileMethod
ConstructionSet-wouldhaveapositiveeffectonthevaluecreationinthesoftwaredevelopment
processandthusonthewholecompany.

Concerning future research, we see high potential for the integration of the Agile Method
ConstructionSetandexistingapproaches.Finally,twopossibleapproachesareoutlined:

• Successfulscalabilitymanagementisanimportantissueforlargecompanies.Whenidentifying
weaknesses using the Agile Method Construction Set, a higher degree of maturity can be
achievedinthisspecifictopicbyapplyinge.g.SAFE®orSoS.ThisimpliesthattheAgileMethod
ConstructionSetcomprisesasetofmethods,whichcanbedynamicallyadaptedandexpanded
accordingtothelatestdevelopmentsinindustryandresearch;

• Anotherresearchdirectioncouldbetofocusmoreonempiricalresults.Itwouldbeinterestingto
selectdifferentcasesfromindustryandtoperformassessmentswiththematuritymodels.One
couldgainvaluableinsightsbycomparingtheresultswithanin-depthanalysisofkeystakeholders
suchasprojectmanagersandcustomerrepresentatives(“Gapanalysis”).Suchaprocedurewould
makeitpossibletoidentifythefundamentalstrengthsandweaknessesofthemodelsinterms
oftheirstructure(i.e.onwhatbasisistheassessmentperformed?)andtheirratingalgorithms.
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