
O

OSE

E

DomainEngineering

Operating-SystemEngineering



WhatisDomainEngineering?

DomainEngineeringistheactivityofcollecting,organizing,
andstoringpastexperienceinbuildingsystemsorparts
ofsystemsinaparticulardomainintheformofreusable
assets(i.e.,reusableworkproducts),aswellasproviding
anadequatemeansofreusingtheseassets(i.e.,retrieval,
qualification,dissemination,adaptation,assembly,andso
on)whenbuildingnewsystems.([2],p.20)
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WhatisaDomain?

DomainAnareaofknowledge([2],p.34):

•scopedtomaximizethesatisfactionoftherequirementsofitsstakeholders
•includesasetofconceptsandterminologyunderstoodbypractitionersin

thatarea
•includestheknowledgeofhowtobuildsoftwaresystems(orpartsofsoftware

systems)inthatarea

Definedbytheconsensusofitsstakeholders,i.e.,peoplehavinginterestina
givendomain:managers,marketingpeople,developers,vendors,contractors,
standardizationbodies,investors,customers,andend-users.
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DomainEngineeringasaThree-PhaseProcess

DomainAnalysisSystematicorganizationoftheexisting(i.e.,recorded)domain
knowledgeinawaythatenablesandencouragesextensionstobemadein
creativeways:

•selectanddefinethedomainoffocus
•collectallrelevantdomaininformation
•integratethedomaininformationintoacoherentdomainmodel→p.4

DomainDesignDevelopmentofanarchitectureforthefamilyofsystemsinthe
domainandtodeviseaproductionplan.

DomainImplementationInvolvesimplementingthearchitecture,thecom-
ponents,andtheproductionplanusingappropriatetechnologies.
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DomainModel

Adomainmodelisanexplicitrepresentationofthecommon
andthevariablepropertiesofthesystemsinadomain,the
semanticsofthepropertiesanddomainconcepts,andthe
dependenciesbetweenthevariableproperties.([2],p.23)
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ConstituentsofaDomainModel

domaindefinitionDefinesthescopeofadomainandcharacterizesitscontents
bygivingexamplesofexistingsystemsinthedomain,counterexamples,and
genericrules(includingtherationale)ofinclusionorexclusionofagiven
systemorcapability.

domainlexiconDefinesthedomainvocabulary.

conceptmodelsDescribetheconceptsinthedomaininsomeappropriatemode-
lingformalism(e.g.,{object,interaction,state-transition,entity-relationship,
data-flow}diagrams)andinformaltext.

featuremodelsDefineasetofreusableandconfigurablerequirementsforspe-
cifyingthesystemsinadomain.→p.6
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FeatureandFeatureModel

FeatureAreusableandconfigurablerequirement.

FeatureModelUsedindomainanalysistocapturethecommonalitiesand
variabilitiesofsystemsinadomain:

•prescribeswhichfeaturecombinationsaremeaningful,whichofthemare
preferredunderwhichconditionsandwhy

•representstheconfigurationaspectoftheconceptmodelspreviouslyde-
scribedand,intheend,theconfigurationaspectofthewholereusable
software

Isthebasisfordevelopingthemeansoforderingconcretesystemsduring
applicationengineering.

Operating-SystemEngineering—DomainEngineering6



ActivitiesofDomainAnalysis

domainscopingIdentifiesthedomainofinterest,thestakeholdersandtheir
goals,anddefinesthescopeofthedomain

•domainselectionanddescription
•datasourceidentificationandinventorypreparation

Aimsatfindingadomainscopethatiseconomicallyviableandpromises
businesssuccess.

domainmodelingYieldsthedomainmodel:

•datacollectionandanalysis,taxonomicclassification,evaluation
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SoftwareArchitecture

Whendevelopingasoftwarearchitecture,wehavetoconsi-
dernotonlyfunctionalrequirements,butalsonon-functional
requirements,suchasperformance,robustness,failureto-
lerance,throughput,adaptability,extendibility,reusability,
andsoon.Indeed,oneofthepurposesofsoftwarearchi-
tecturesistobeabletoquicklytellhowapieceofsoftware
satisfiesitsrequirements.([2],p.27)
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ArchitecturalPatterns(1)

layersAnarrangementintogroupsofsubtasksinwhicheachgroupofsubtasks
isataparticularlevelofabstraction.

pipesandfiltersAnarrangementthatprocessesastreamofdata,wherea
numberofprocessingstepsareencapsulatedinfiltercomponents.Datais
passedthroughpipesbetweenadjacentfilters,andthefilterscanberecombined
tobuildrelatedsystemsorsystembehavior.

blackboardAnarrangementwhereseveralspecializedsubsystemsassembletheir
knowledgetobuildapartialofapproximatesolutiontoaproblemforwhichno
deterministicsolutionstrategyisknown.
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ArchitecturalPatterns(2)

brokerAnarrangementwheredecoupledcomponentsinteractbyremoteservice
invocations.Abrokercomponentisresponsibleforcoordinatingcommunication
andfortransmittingresultsandexceptions.

model-view-controllerAdecompositionofaninteractivesystemintothree
components:Amodelcontainingthecorefunctionalityanddata,oneor
moreviewsdisplayinginformationtotheuser,andoneormorecontrollers
thathandleuserinput.Achange-propagationmechanismensuresconsistency
betweenuserinterfaceandmodel.

microkernelAnarrangementthatseperatesaminimalfunctionalcorefrom
extendedfunctionalityandcustom-specificparts.Themicrokernelalsservesas
asocketforpluggingintheseextensionsandcoordinatingtheircollaboration.
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Multi-ArchitectureDesign

•nosinglearchitecturalpatternissuperiortotheothers:

Realarchitecturesareusuallybasedonmorethanoneoftheseandother
patternsatthesametime.Differentpatternsmaybeappliedindifferent
parts,views,andatdifferentlevelsofanarchitecture.([2],p.28)

•which(andhowmany)ofthepatternstoapplydepends...

–onthespecificapplication↑
–onthespecificplatform↓
–onthedomain→p.2

•preferencesforspecificarchitecturalpatternsmustneverbeadogma
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ArchitecturalDesign

high-leveldesignItsgoalistocomeupwithaflexiblestructurethatsatisfies
allimportantrequirementsandstillleavesalargedegreeoffreedomforthe
implementation.

Asarule,weusethemoststablepartstoformthe“skele-
ton”andkeeptherestflexibleandeasytoevolve.Buteven
theskeletonhastobemodifiedsometimes.([2],p.28)
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ArchitecturesandtheirAmountofFlexibility

genericarchitectureCanbethoughtofasafixedframewithanumberof
socketswherewecanpluginsomealternativeorextensioncomponents:

•componentsandsocketsmustclearlyspecifytheirinterfaces
•theresultingsystemhasafixedtopologyandfixedinterfaces

highlyflexiblearchitectureSupportsstructuralvariationinitstopology:

•itcanbeconfiguredtoyieldaparticulargenericarchitecture
–eventheskeletonhasbeencomponentized

•itallowsustonegotiateandconfigureinterfaces

Anarchitectureforasystemfamilyhastoincludeanexplicitrepresentationof
thevariablity(i.e.,configurability)itcovers.→configurationlanguages
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ProductionPlan

•describeshowtobuildasystemfromthecommonarchitectureandcomponents
thatistosay,aproductionplandescribes...

–theinterfacetothecustomersorderingconcretesystems
–theprocessofassemblingthecomponents
–theprocessofhandlingchangerequestsandcustomdevelopment
–themeasuring,tracking,andoptimizingoftheproductionprocess

•makesupthesecondartifacttobedevelopedduringdomaindesign
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AutomationLevelsoftheAssemblyProcess

manualassemblyArchitectureandcomponentsareaccompaniedbyadevel-
oper’sguide,andapplicationshavetobeassembledfromcomponentsmanu-
ally.

automatedassemblysupportTheassemblyofcomponentsissupportedwith
varioustoolsincludingcomponentbrowsing,searchtools,andgenerators
automatingselectedaspectsofapplicationdevelopment.

automaticassemblyAsetoftoolssupportstheprocessoforderinganapplica-
tionbyacustomer,andtheentireapplicationcanbegeneratedbasedonthe
orderrecord.

1
→generativeprogramming

1
Excludedtherefromarepartsrequiringcustomarydevelopment.
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ApplicationEngineering

•theprocessofbuildingsystemsbasedontheresultsofdomainengineering

Duringtherequirementsanalysisforanewconcreteapplication,wetake
advantageoftheexistingdomainmodelanddescribecustomerneeds
usingthefeatures(i.e.,reusablerequirements)fromthedomainmodel.
([2],p.30)

•newcustomerrequirementsshouldbefedbacktodomainengineering

–tobeabletorefineandextendthereusableassets

•finally,theapplicationisassembledmanuallyorgeneratedautomatically
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FamilyOrientation

Conventionalsoftwareengineeringconcentratesonsatisfy-
ingtherequirementsforasinglesystem,whereasDomain
Engineeringconcentratesonprovidingreusablesolutionsfor
afamilyofsystems.([2],p.21)

domain{analysis,design,implementation}
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