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ABSTRACT

Productivity is very important because it allows organizations to achieve greater efficiency and
effectivenessintheiractivities;however,itisaffectedbynumerousfactors.Whilethesefactorshave
beenidentifiedforovertwodecades,allofthepreviousworkslimitedthesoftwarefactorytothe
programmingworkunitanddidnotanalyzeotherworkunitsthatarealsorelevant.90%ofasoftware
factory’seffortisabsorbedbythesoftwareproductioncomponent,85%ofwhichisconcentrated
intheeffortsoftheanalysisanddesign,programming,andtestingworkunits.Thepresentwork
identifiesthreenewfactorsthatinfluencethesoftwarefactory,demonstratingthattheuseofrulesand
eventsinfluencesanalysis&design,teamheterogeneitynegativelyaffectsanalysisanddesignand
positivelyaffectsprogramming;andtheosmoticcommunicationaffectsprogramming.Anempirical
studyonsoftwarefactoriesinPeru,determinedthat95%oftheinfluencecamefromthesefactors,
whichcorroboratedaswellthatteamsizeandtrustwithintheteaminfluencesinsoftwareproduction.

KeywoRdS
Factors, Heterogeneity, Osmotic Communication, Productivity, Rules, Software Factory, Software 
Production, Trust

INTRodUCTIoN

Cusumano(1989)definesasoftwarefactoryasacompanywhosecharacteristicsincludelarge-scale
softwareproduction, taskstandardization,control standardization, labordivision,mechanization,
automation,andthesystematicapplicationofthegoodpracticesofsoftwareengineering.Thesoftware
factoryoffersgreatadvantages,suchastheabilitytodecreaseproductioncostsperproductupto60%,
thetimesavingsofputtingaproductonthemarketupto98%,laborrequirementreductionsbyup
to60%,theimprovementofproductivitybyapproximately10times,andthequalityofeachproduct
with10timesfeweroftheerrors.Thisincreasestheportfolioofproductsandservicesofferedand
thepossibilityofwinningnewmarkets(Clements&Northrop,2001).

Whenmeasuringproductivity,asoftwarefactoryhasindicatorsthatallowforittobecompared
inthemarketinawaythathelpswiththeconsiderationofactionstoincreasetheoverallefficiency,
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whichwillallowfortheuseofallresourcesinaneffectiveandefficientwayinordertoobtainthe
bestpossibleresults.Abusinessneedstoknowhowtheorganizationisperforminginrelationto
previousperiodsanditscompetitorsandmustaskquestionssuchasthefollowing.Isitincreasing,
decreasing, advancing,or receding?What is themagnitudeof thisprogressor setback?Are the
implementedstrategieseffective?

Allmodelsthatmeasureproductivityinasoftwarefactoryconsidervariouselementssuchas
theprocesses,resources,unitsofmeasurement,etc.,butoftendonotconsiderwhataffectspeople
andhowit impactson theresultsof theproductivitymeasurement.Forexample, themotivation
andconfidenceintheteamarefactorsthatcouldhavepositiveimpactsonproductivity,whileina
demotivatedteamitcouldhavetheoppositeeffect(Yilmaz&O’Connor,2011).Thisisthereason
whystudiesarebeingconductedtoidentifythefactorsthataffectproductivity.However,thefollowing
isevident.(i)ThefactorsidentifiedareorientedtotheProgrammingworkunit,whichcouldnotbe
generalizedtothesoftwarefactory,giventhatitcontemplatesotherworkunitsandeachunithasits
ownparticularities.(ii)Therearefactorsthatinfluenceproductivityinotherknowledgedomains,
buttheyhavenotbeenanalyzedinthesoftwarefactory.

Inaddition,previousstudieshavenotconsideredthatproductivityisdependentuponvarious
factorsbeyondinputsandoutputsthatinfluencetheprocessesandcontext,amongothers(Arcudia-
Abad,Solís-Carcaño&Cuesta-Santos,2007;Nomura,Spinola,Hikage&Tonini,2006).

Inthisarticle,theauthorsintroducenewfactorsthataffectproductivityinsoftwarefactoriesthat
aresupportedbytheoriesincludinglanguageactionperspective,transactivememorytheory,andgood
agilepractices,suchastime-boxing.Inaddition,westudyhowthesefactorsaffecttheworkunits:
Analysis&Design,ProgrammingandTesting.Tovalidatetheinfluenceoftheintroducedfactors,
150responseswerecollectedandassessedofonesurveypublished.Thepresentworkispartofa
researchstudyonproductivitymodelsforsoftwarefactories.

Thisarticle isdividedintosevensections.Section2presents the literaturereviewabout the
softwarefactory,productivity,andthefactorsthataffectit.Section3detailstheproposedconceptual
modelandtheelementsthatcompriseit.Section4describestheresearchmethodologyandincludes
thestrategyappliedtoobtaintheinformationandanalyzetheresults.Section5presentstheresultsof
thestudy.InSection6,adiscussionisestablishedaboutthefindingsfoundinthevalidation.Finally,
theconclusionsarepresentedinSection7.

LITeRATURe ReVIew

Software Factory
Althoughtheterm“softwarefactory”begantobeusedinthe60sand70sintheUnitedStatesandJapan,
onlyinthe90sdidthespecializedliteraturecontainworksaboutitsorganization.Itstartedwiththe
workofBasili,CaldieraandCantone(1992),whichwasthefirstworkthatproposedtheorganizationof
thesoftwarefactorythatwasfocusedonsoftwaredevelopment.LiC.,LiH.andLiM.(2001)extended
theapproachofBasilietal.(1992)byconsideringCapabilityMaturityModelIntegration(CMMI)and
InternationalStandarizationOrganization9001(ISO9001).Kruchten(2004)describedtheprocess
ofsoftwaredevelopmentintermsofdisciplinesof theUnifiedRationalProcess(RUP).Fernandes
andTeixeira(2004)proposedamodelthatclassifiedthefactoryaccordingtothescopeorphasesof
developmentdefinedintheprocess,thusofferinganideaofwhatthelifecycleofaprojectshouldbe.

Nomuraetal.(2006)proposedasoftwarefactorystructurebasedonthereuseconceptsofBasili
etal.(1992),operationalmanagement,organizationaldivision(Fernandes&Teixeira,2004),the
applicationofsoftwareengineeringactivitiescitedbySwanson,McComb,SmithandMcCubbrey
(1991),theimprovementofworkmethods(Cusumano,1989),andengineeringpracticescitedinthe
ProjectManagementBodyofKnowledge(PMBOK)andRUP.Someauthorslimittheorganization
of the software factory to the development of the product, as seen in the works of Basili et al.
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