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Component definitions (1)Component definitions (1)

nn «« A component is a non trivial, nearly independent, and replaceablA component is a non trivial, nearly independent, and replaceable part e part 
of a system that fulfills a clear function in the context of a wof a system that fulfills a clear function in the context of a wellell--defined defined 
architecture. A component conforms to and provides the physical architecture. A component conforms to and provides the physical 
realization of a set of interfaces.realization of a set of interfaces. »»

FF PhilippePhilippe KrutchenKrutchen, Rational Software, Rational Software
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Component definitions (2)Component definitions (2)

nn «« A runtime software component is a dynamicallyA runtime software component is a dynamically bindablebindable package of package of 
one or more programs managed as a unit and accessed through one or more programs managed as a unit and accessed through 
documented interfaces that can be discovered at runtime »documented interfaces that can be discovered at runtime »

FF GartnerGartner GroupGroup
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Component definitions (3)Component definitions (3)

nn «« A software component is a unit of composition with contractuallyA software component is a unit of composition with contractually
specified interfaces and explicit context dependencies only. A sspecified interfaces and explicit context dependencies only. A software oftware 
component can be deployedcomponent can be deployed independentyindependenty and is subject to thirdand is subject to third--party party 
composition »composition »

FF ClemensClemens SzyperskiSzyperski, Component Software, Component Software
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Component definitions (4)Component definitions (4)

nn «« A business component A business component represents the represents the software software implementation implementation of an of an 
«« autonomousautonomous » business concept or business » business concept or business processprocess. . It consists It consists of of the the 
software software artifacts necessary artifacts necessary to express, to express, implement and deploy the implement and deploy the 
concepts as a concepts as a reusable element reusable element of a of a larger larger business system »business system »

FF Wojtek KozaczynskiWojtek Kozaczynski, SSA, SSA



7

LSR

Equipe ADELE

Slides available at www-adele.imag.fr/~jmfavre

Component definitions (5)Component definitions (5)

nn "A Java Bean is a reusable software component that can be manipu"A Java Bean is a reusable software component that can be manipulated lated 
visually in a builder tool. ... First a bean must be capable of visually in a builder tool. ... First a bean must be capable of running running 
inside a builder tool. Second, each bean must be usable at runinside a builder tool. Second, each bean must be usable at run--time time 
within the generated application.»within the generated application.»

FF Java Bean Specification, SunJava Bean Specification, Sun MicrosystemMicrosystem
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Component Component definitionsdefinitions (6)(6)

nn « A software component « A software component isis a software a software elementelement thatthat conformsconforms to a to a 
component model component model andand cancan bebe independentlyindependently deployeddeployed andand composedcomposed
withoutwithout modification modification accordingaccording to a composition standard»to a composition standard»

FF G. G. HeinemanHeineman, W. T. , W. T. CouncilCouncil, , 
«« ComponentComponent--based based Software EngineeringSoftware Engineering »»
Addison Wesley, 2001Addison Wesley, 2001
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Component Component definitionsdefinitions (7)(7)

nn Components :Components :
�� are reusable unitsare reusable units
�� have clear and explicit boundary and dependencies have clear and explicit boundary and dependencies 
�� can be customizedcan be customized
�� can be assembledcan be assembled
�� are units of distributionare units of distribution
�� are units of substitutionare units of substitution
�� are units of deploymentare units of deployment
�� have certified propertieshave certified properties

FF Software Engineering Software Engineering InstituteInstitute
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CurrentCurrent software componentsoftware component technologiestechnologies

nn InIn--house component technologieshouse component technologies
uu e.g. Dassault Systèmes «e.g. Dassault Systèmes « ObjectObject ModelerModeler »»

nn Standard component technologiesStandard component technologies
uu Microsoft’ COM / DCOM / COM+ /   .NET/C#Microsoft’ COM / DCOM / COM+ /   .NET/C#
uu Sun’ Sun’ JavaBeansJavaBeans, Entreprise Java , Entreprise Java Beans Beans (EJB)(EJB)
uu OMG’ Component Model (CCM)OMG’ Component Model (CCM)
uu OSGIOSGI
uu ......

nn From internal From internal use to use to external external useuse
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Difficult Difficult to to study and study and comparecompare

nn Different Different applications applications domainsdomains
uu DS’ OM : DS’ OM : cadcad//camcam
uu JavaBeansJavaBeans : : graphical graphical user interfaceuser interface
uu EJB, .NET, .CCM : EJB, .NET, .CCM : internetinternet--based based applications, clientapplications, client--serverserver
uu OSGI : set top boxes,OSGI : set top boxes, small devicessmall devices, ..., ...

nn IndustrialIndustrial solutions tosolutions to solvesolve dayday toto day industrial problemsday industrial problems
uu Technical Technical solutions, No solutions, No clearclear conceptsconcepts
uu ComplexComplex (to(to very complexvery complex) technologies) technologies
uu Incremental evolutionIncremental evolution
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AnatomyAnatomy of a of a (software) component(software) component technologytechnology

nn A development processA development process
u actors, activities, buisness model, etc. 

nn AA component modelcomponent model
u defines the essential concepts and their relationships

nn An An implementation implementation modelmodel
u provides implementation techniques to implement components
u coding standard

nn A set ofA set of toolstools
u assembly tool(s), deployment tool(s), code generator(s), wizards, ...

nn A (set) of component infrastructure (s)A (set) of component infrastructure (s)
u runtime infrastructure   / assembly time infrastructure / testing time infra...

nn DocumentationDocumentation
u standard specifications, APIs description, tutorial, ... 
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Component modelComponent model

nn Define essentialDefine essential conceptsconcepts
uu e.g. :e.g. :

FF componentscomponents
FF event event sourcessources
FF receptaclesreceptacles
FF facetsfacets
FF ......

nn ...... and their relationships and their relationships ......
uu e.g. ae.g. a component «component « implementsimplements » one or more interface, ...» one or more interface, ...
uu component composition component composition rulesrules ......
uu protocol protocol of interaction of interaction with the with the infrastructure, infrastructure, with the toolswith the tools, ..., ...

nn ... all ... all this atthis at a a conceptual levelconceptual level..

Property
Method
Event source
Event sink (listener)
Bounded property
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Component model Component model vsvs. component . component languagelanguage

nn All component All component technology defines technology defines new concepts new concepts 

nn ... but ... but usuallyusually no new no new languagelanguage
uu (CCM (CCM and and .NET/C# are exceptions).NET/C# are exceptions)

nn DefinedDefined in in terms terms of of underlying implementation underlying implementation patternspatterns
uu No No separation between separation between important concepts important concepts and technical detailsand technical details
uu Sometimes defined only through Sometimes defined only through obscure APIs obscure APIs and and few few samples samples («(« how to ?»)how to ?»)
uu No stable No stable definitiondefinition

nn Issues in Issues in 
uu implementing implementing componentscomponents
uu using using componentscomponents
uu understanding and maintainingunderstanding and maintaining componentcomponent--based based softwaresoftware
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Conceptual level vsConceptual level vs. . Implementation levelImplementation level

nn No direct No direct mappingmapping
nn A single concept A single concept --> > many implementation entitiesmany implementation entities

implementation

conceptsconcepts

uu different implementation strategiesdifferent implementation strategies
uu implementation spread implementation spread in in many different many different artefacts artefacts 

(e.g. source code, XML files, (e.g. source code, XML files, raw raw files, ...)files, ...)
uu use of use of low level mecanisms low level mecanisms (e.g. macro directives)(e.g. macro directives)
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ExempleExemple

nn A java A java bean propertybean property

Concept vs. Implementation

impl. level

conceptual level

generated code
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Different Different points of points of comparisoncomparison

nn Interface of a componentInterface of a component
uu external view external view of a component (of a component (client’s viewclient’s view))

nn Composition of componentsComposition of components
uu how component are how component are assembled together assembled together ? (? (assembler’s viewassembler’s view))

nn Implementation Implementation of a componentof a component
uu how component are how component are implemented implemented ?  (?  (implementer’s viewimplementer’s view))

nn Life cycleLife cycle
uu Life CycleLife Cycle

nn Infrastructure Infrastructure and and servicesservices
uu interaction interaction beetween beetween components components and and infrastructuresinfrastructures
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Graphical ConventionsGraphical Conventions (1/2)(1/2)

Interactions with
traditional software entities

Interactions with
component infrastructure

Interactions with
other components

Interactions with
other components
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Graphical ConventionsGraphical Conventions (2/2)(2/2)

Components

Traditional software entities

Component Infrastructure
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ExampleExample

Infrastructure


