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Abstract. In this paper we proposea framewvork wherefunctional requirementsare tracedfrom use
casemodelto componenmodelvia analysisand designmodels. Here,component®f the component
modelsarederived by groupingandpackagingdesignclassedasedon thetype of analysisclasseghey
arederivedfrom. As therearethreedifferenttypesof analysisclassesboundarycontrollerandentity,
thedesignclasseslervedfrom thecorrespondin@nalysisclassegetclassi edatthe rst iteration.The
componentshusderived usingthis approacHorm the component®f Model View ControllerArchitec-
ture; differentcomponentdiaving designclasseof similar functionalities.This framewvork canbeused
to verify andensurehatusecaseo w of eventsis tracedin analysismodelandthento componentodel
via designmodels. The architecturewith the componentglesignedusingthis framework alsoensures
separatiorof concernsyolesamongthe components$o achiese high cohesiorandlow coupling.
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1 Introduction

Component-Basedevelopmentrealizingthe intuitive
and attractve idea of rapidly obtainingcomplex soft-
waresystemdiy the assemblyof simplercomponents,
haslong captivatedthe industrialpractitionerswith the
promiseof cheapeproductswith higherreliability and
maintainability A softwarecomponents aunit of com-
positionwith contractuallyspeci ed interfacesand ex-
plicit context dependenciesnly. Reusability whose
bene tsincludeboththereductionof costsandtime-to-
market of softwareproducts,s a key issuein software

engineering. Component-basesoftware development
hasemepedto increasethe reusabilityand interoper
ability of piecesof software. Component-basedevel-
opmentaims at constructingsoftware artifactsby as-
semblingprefabricatedcon gurableandindependently
evolving building blocks,the so-calledcomponents.
However, it is only via arigorousdesigndisciplineand
by adoptingstandaranodelingnotationsaswell asstrict
documentatiorand designrulesthat componentsnde-
pendenthbuilt caneffectively interact.Thisis thebasic
notionof Design-by-ContradR?2], disciplineoriginally
concevedfor Object-Orientedsystemshut evenbetter



suitedfor ComponenBaseddevelopment;indeedOb-
jectsandComponentsthoughdiffering conceptsshare
mary aspectsin recentyearsthefocusof softwarede-
velopmenthasprogressrely shiftedupward, in the di-
rectionof theabstractevel of architecturespeci cation.
High-levelandstandardizechodelsmustbeadoptedin
sucha way thatthe consisteng (compatibility andthe
interoperability)amongcomponentganbe veri ed as
earlyaspossible. Thewidespreaddoptionof the Uni-
ed Modeling Language(UML) evidencesthis trend,
andits e xibility to specialized/etstandard-compatible
extensions,wherenecessaryprovides a valuabletool
for pursuingthis direction.In particular Cheesmamand
Daniels[11] describehow UML canbe specializedor
modelingwithin aComponenBasedaradigmembrac-
ing the basicprinciplesof the Design-by-Contracap-
proach[22]. Very recently the OMG Model Driven
Architecture(MDA) approactto developmentpursues
a completeseparationbetweenthe baseplatform in-
dependenimodel of an application, and the descrip-
tionsof oneor moreplatform-speci cmodels,describ-
ing how the baseis implementedon eachof the sup-
portedplatforms[6]. Thebasemodelin MDA is speci-
ed in UML.
Model-view-controller (MVC) is an architecturalpat-
tern usedin software engineering. In complex com-
puter applicationsthat presentiots of datato the user
oneoftenwishesto separatelata(model)anduserin-
terface(view) concernssothatchangego the userin-
terfacedo not affectthedatahandling,andthatthe data
canbereomanizedwithout changinghe userinterface.
The model-viev-controllersolves this problemby de-
couplingdataaccessandbusinesdogic from datapre-
sentationrand userinteraction,by introducingan inter-
mediatecomponentthe controllet
This work focusesin that direction of designingand
packagingcomponentsvith the designclasses.These
designclassedracethe analysismodelthatis derived
from theusecasemodel. As therecanbethreetypesof
analysiclassesboundarycontrollerandentity, thede-
signclasseslsogetcatayorizedaccordingly Thecom-
ponentstoo, beingderivedby packaginglesignclasses
of similarfunctionalitiesgettheirrolesde ned atavery
earlystage.Therecanbethreetypesof roles:
Model: Domainspeci ¢ representationf theinforma-
tion, i.e.,thedatamodels,
View: Componentsthroughwhich the usersinteract
with the system,
Controller: Componentshat getinvoked directly with
theuserinteractionandthey invoketheappropriatenod-
elsbasedntheuserinput.
Thesecomponentsuild Model-View-Controller(MVC)

architecturewhich is essentiallycomponent-basedr
chitecture.

2 REVIEW OF RELATED WORKS

Lotsof researchworksaregoingonin the eld of Com-
ponentbasedarchitectureln mostof theseworks, spe-
cial interesthasbeengivenrecentlyto therecon gura-
tion andmigrationof componentsn component-based
system.In [19], WallnauK et al have discussedbout
therelationshipof softwarearchitectureo softwarecom-
ponenttechnology
Somedesigmmethodologieaddressingomponent-based
developmentavebeenproposedecently Mostof them
arebasedntheUML [5], c.f. [14].
CheesmamandDaniels[11] describehow UML canbe
specializedfor modeling within a ComponentBased
paradigmembracinghebasicprinciplesof the Design-
by-Contractapproach22]. Amber[29] is an abstract
componenbasednodelinglanguageombinesamodel-
basedapproact29] with a UML-basedapproact14].
This combinedapproachaimsat pro ting from thead-
vantage®f bothapproaches.

Catalysig15]is anothercomplex softwaredevelopment
processhasedon UML. Similarly to the Uni ed Pro-
cess[17], Catalysisis muchlike a processtemplate,
which can be tailored accordingto a particulardevel-
opmentproject. Catalysisbeing e xible andscalableijt
is popularamongsoftwaredevelopers.A majorbene t
of Catalysigs its explicit useof components.

However, beinga broadsoftwaredevelopmentprocess,
Catalysidgs notcompletelycomponent-oriented? soft-
warecomponentis a unit of compositionwith contrac-
tually speci ed interfacesand explicit context depen-
dencieonly. Thedifferenceof ComponenBasedAp-
proachto the ObjectOrientedapproactarediscussedh
[27].
Component-basesbftwaredevelopmen{CBSD)focuses
on building large software systemdby integrating pre-
viously existing software components.By enhancing
the e xibility and maintainabilityof systemsthis ap-
proachcan potentially be usedto reducesoftware de-
velopmentcosts,assemblesystemgapidly, andreduce
the spiraling maintenancéburden associatedvith the
supportandupgradeof large systems CBSD shiftsthe
developmentemphasidrom programmingsoftware to
composingsoftwaresystemg12]. Accordingto Bach-
mannetal. [7], in aCB systemcomponentandframe-
works shouldhave certi ed propertiesandthesecerti-
ed propertiesshouldprovide the basisfor predicting
propertiegelativeto thewholesystembuilt outof those
componentsin recentyears,the focusof softwarede-
velopmenthasprogressiely shiftedupward, in the di-



rectionof theabstractevel of architecturespeci cation.
High-level and standardizednodelsmustbe adopted,
in sucha way thatthe compatibility andthe interoper
ability amongcomponentgan be veri ed asearly as
possible. The widespreadadoptionof the UML evi-
denceghis trend, andits e xibility to specializedyet
standard-compatiblextensionswherenecessarypro-
videsavaluabletool for pursuingthis direction[18].

At thefoundationof the Component-Basedpproactis
the assumptiorthat certainpartsof large softwaresys-
temsreappeawith sufcient regularity that common
partsshouldbe written once, ratherthan mary times,
andthatcommonsystemshouldbeassemblethrough
reuseratherthan rewritten over andover. CBSD em-
bodiesthe “buy, don't build" philosophyespousedy
FredBrooks[8]. CBSDis alsoreferredto ascomponent-
basedsoftwareengineeringd CBSE)[9], [10].
Component-basexystem&ncompasbothcommercial-
off-the-shelf{COT'S) productsandcomponentscquired
throughothermeans suchasnon-deselopmentaltems
(NDIs).

Becauséndividualcomponentarewrittento meetdif-
ferentrequirementsandarebasedndifferingassump-
tionsabouttheircontext, componentsftenmustbeada-
ptedwhenusedin a new system.
Componentsnustbeadaptedasednrulesthatensure
con icts amongcomponentsare minimized. The de-
greeto whichacomponensinternalstructureis acces-
siblesuggestglifferentapproacheto adaptatiori28].
Onerecenttrend is toward a “product line" approach
thatis basedon a reusablesetof componentghat ap-
pearin arangeof softwareproducts.This approactas-
sumeghatsimilar systemshave similar softwarearchi-
tectureandthata majority of therequiredfunctionality
is the samefrom oneproductto the next. Thecommon
functionality canthereforebe provided by the sameset
of componentsthus simplifying the developmentand
maintenancdife cycle. Resultsof implementingthis
approacttanbeseenin two differentefforts[21], [1].
While thereareseveral efforts focusingon component
quali cation, thereis little agreemenbn which qual-
ity attributesor measuresf acomponengrecritical to
its usein a component-basedystem. A usefulwork
thatbeginsto addresghis issueis “SAAM: A Method
for Analyzingthe Propertieof Software Architecture”
[16]. Anothertechniqueaddresseshe complexity of
componenselectiorandprovidesadecisionframeavork
that supportsmulti-variablecomponenselectionanal-
ysis[20]. Otherapproachessuchasthe quali cation
procesgle ned by the US Air Force PRISM program,
emphasizé tness for use"within speci c application
domains,as well asthe primag of integratebility of

componentg4]. Anothereffort is ProductLine Asset
Support3].

Thereare a handful of systemsvhereCOTS hasbeen
implementedsuccessfully e.g., Deep SpaceNetwork
Programat the NASA JetPropulsionLaboratory[25],
Lewis Mission at NASA's GoddardSpaceCenter[2],
Air Force Spaceand Missile SystemCenters teleme-
try, tracking, and control (TT & C) systemcalledthe
Centerfor Researctsupporf{ CERES)[13].

As in recenttime the focusin the software industry
hasmovedinto reusabilityof component&ndcreation
of repositoryof componentsjt would be effective if
we candesigna componenimodelwherethe roles of
differentcomponentarevery well de ned thatwould
malke the componentseasily replaceableand modi -
able as the componentshecomehighly cohesve and
lesscoupledwith eachother With thataim we have
proposeca XML basedramework for designingcom-
ponentsfrom requirementsn [24]. In [23] and[26],
we have proposedormal approachesisingZ notation
for formalizationof functionalrequirementand some
of thewidely usedUML diagramsin analysisandde-
signphaseof softwaredevelopment.in [24], we have
proposeda methodologyfor deriving component$érom
requirements. This paperis an extensionof that ap-
proach. In this paper we proposearchitecturebased
on Model-View-Controllerdesignpatternin designing
acomponenthattracefunctionalrequirements.

3 SCOPE OF WORK

A software components a physical, replaceableart
of a softwaresystenthatpackagesmplementatiorand
provides realizationof a setof interfaces. Whenwe

areconsideringsoftwarearchitecturebasedon compo-
nentsacomponenshouldhave aspeci cation,it should
have animplementationit shouldconformto somestan-
dards,it hasto be packageable into modules,andit

should be deplgyable. A componentspeci cation is

usually complete;it containsall the information that
a client of the componenteedsto know. A compo-
nentspeci cation makesit easierto buy, sell, andre-

placecomponents thecomponentul Is its contract;t

shouldfunctioncorrectlyin thesystem.Fromaclient's

perspectie or users perspectie, thereis no needto ex-

ploreinto a lower level of detail beforeusingthe com-

ponent.

But, from an architecturalperspecitie it is extremely
importanthow thesecomponentsrebuilt sothatthere
is a very clear separatiorof concerns. The architec-
turebasednthesecomponentganachieveaveryhigh

cohesionandvery low coupling. With thatvision, we

hereproposeto derive componenimodelsthattraceto



theusecasemodelsthathandlefunctionalrequirements

ponentgepresenpiecesof functionality thatareready

speci edin theSoftwareRequiremen$peci cation(SRS)to be installedand executedin multiple ervironments.

Document.Analysisclassesn theanalysismodelreal-
ize usecasemodelsand analysisclassesare tracedto
designclasses.

As analysisclassesareclassi ed as: boundary control
andentity classesthe designclasseslsogetclassi ed
accordingly

Packagingdesignclassegshatplay similar kind of roles
in the architecturederivesthe componentof compo-
nentmodel. This approachs illustratedin Figurel.
Whendifferentcomponentareassembledhey areas-
sembledthroughthe interfacesthey implement. Inter-
facesarespeci cationsof servicesprovidedby classes
or components.Interfacesare mostcloselyassociated
with componentsacomponentithoutaninterfacemay

betechnicallywell formed,but suspectFunctionalSpec-

i cation of thesecomponent@andconsisteng veri ca-
tion amongthemarevery importantto ensurecostef-
fectivenesatavery early stageof deployment.

In this paper we proposea componentbasedarchi-
tecturalframework thatfollows Model-View-Controller
designpatternwhererolesof the componentarewell
de ned; ensuringseparationof concerns. Packaging
designclassef similar roles; ensuringhigh cohesion
andlow couplingbuild thesecomponentsWe propose
several XML schemador differentmodelsusedin dif-
ferentphase®f softwaredevelopment.
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Figure 1: The ComponenDesignModel

4 FUNCTIONAL REQUIREMENTS TO COMPO-
NENTS

Traditionalobject-orientedsoftware developmentaims

In this paper we proposeto addressa designissuein
component-basedevelopmentj.e., separatiorof con-
cernsrolesof componentso achieve low couplingand
high cohesioramongthecomponentskor that,we pro-
posesomerestrictionsfollowing bestpracticeshatare
adheredo by mostdesignersn arny case,n designing
thesecomponentsTherestrictionsare:

1. Eachusecaseof usecasemodelhasto betracedin

a. Oneor moreboundaryclasses

b. Oneor moreentity classes

c. Oneor morecontrolclasses

In theanalysismodel

2. An analysisclasshasto betracedin oneor morede-
signclasses.

3. If adesignclassin designmodeltraceamorethanone
analysiclassesthenthetypeof theanalysisclassefias
to bethesamej.e., eitheroneof boundarycontroland
entity.

4. Whena designclassor a setof classesaregrouped
and packagedo build componentsthe designclasses
thattracesametypeof actiity classehaveto begrouped.
For example, if there are three designclassesall of
themtracing“boundary"typeanalysisclassesthey can
build a componentBut, if they tracedifferenttypesof
designclasseshey maynotbe groupedo build acom-
ponent.

The restriction4 ensureghat eachcomponeniplaysa
uniquerolein thearchitecture.

a. They canactas“interfaces'throughwhich theusers
interactwith the systempr, (View)

b. They canactascomponentthatinvokedifferentdata
modelsbasedn userinput, or, (Controller)

c. They canactasthe datamodelsthemseles.(Model)
This builds MVC architecture.

In thefollowing sectionsye proposeXML schemasor
differentmodelsusedin softwaredevelopment.These
XML schemagonformto OMG's XMI standardJava
programghatuseXML parserareusedto verify there-
strictionsproposed.

4.1 Use Case Models to Analysis Models

UML usecasediagramshave becomehede-factostan-
dardfor de ning andcapturingfunctionalrequirements.
In Uni ed softwaredevelopmenprocessisecasemod-
els consistof UML usecasediagrams.A usecasedi-

atproviding reusabilityof objecttypede nitions (classes)agramis composedf usecasestheir actors,their re-

at designandimplementatiorievels. In contrastcom-
ponentasedlevelopmentimsat providing reusability
of componentst deploymentlevel. In this way, com-

lationshipsandtheir o w of events(alsoknown asAc-
tivity Flows). In the analysismodel,a usecaseis real-
izedin collaborationandcollaborationsare mappedo



the analysisclasses.Therecanbe threetypesof anal-
ysis classes:Boundary Control and Entity. Boundary
classe$n generahreusedio modelinteractionbetween
the systemandits actors. Entity classesn generalare
usedto modelinformationthatis long-lived and often
persistent.Control classesaregenerallyusedto repre-
sentcoordinationsequencingransactionsandcontrol
of other objects. And it is often usedto encapsulate
control relatedto a speci ¢ usecases.Here,in order
to tracefunctionalrequirementinto componentdesign,
we proposea restriction: A usecasehasto betracedin
oneor mary analysisclasses.This translationis dia-
grammaticallyrepresentedh Figure?2.

Use Case Model Analysis Model
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Figure 2: FromUseCaseto AnalysisModel

For this tracing, we proposeXML schemagepre-
sentingusecasemodelandanalysismodelasshovnin
Schemal and?2 respectiely.
<?xmlversion="1.0" encoding="UTF-8"?>
<xsd:shematargetNamespace="URI%mins:
xmi="http://www.omgorg/XMI"
xmins:xsd=http://mwwv3.019/2001/XMLSkema
xmins:p="URI">
<xsd:importnamespace=http://wwamgorg/XMI schemaLo-
cation="xmi20.xsd"/>
<xsd:complaTypename="UseCaseModel">
<xsd:sequence>
<xsd:compl&Typename="UseCase">
<xsd:elemenhame="ucld" type="xsd:integer"/>
<xsd:elemenhame="ucName'type="xsd:string"/>
<xsd:compleTypename="Events">
<xsd:compleTypename="Event">
<xsd:attribute name="eventld"type="xsd:integer"
use="“required"/>
<xsd:elemenhame="eventDesc'type="xsd:string"/>
<xsd:compleaTypename="tracedByAnalysisClasses"
<xsd:elemenhame="analysisClasstype="xsd:string" />
</xsd:complaType>
</xsd:complaType>
</xsd:compleType>
</xsd:sequence>
</xsd:compleType>
</xsd:sthhema>

Schemal: XML SchemarepresentingUseCaseModels

<?xmlversion="1.0" encoding="UTF-8"?>
<xsd:shematargetNamespace="URI%mins:
xmi="http://www.omgorg/XMI"
xmins:xsd=http://wwwv3.09/2001/XMLSkemaxmins:p="URI">
<xsd:importnamespace=http://wwamgorg/XM| schemalL o-
cation="xmi20.xsd"/>
<xsd:complaTypename="AnalysisModel">
<xsd:sequence>
<xsd:complaTypename="AnalysisClass">

<xsd:attribute name="type"type="xsd:string"/>
<xsd:elemenhame="name"type="xsd:string"/>
<xsd:compla&Typename="EventsDealt">

<xsd:sequence>

<xsd:compl&Typename="Event">

<xsd:attributename="id" type="xsd:integer" use="required"/>
</xsd:sequence>

</xsd:complaType>

</xsd:complaType>

</xsd:sequence>

</xsd:complaType>

</xsd:sthema>

Schema2: XML SchemarepresentingAnalysis Models

TheseXML schemadollow the XMI standards.

A Javaprogramthatusesan XML parselis usedto ver-
ify if all the eventsin actiity o ws of usecasemodel
hasgot mappedo the analysisclassesn the Analysis
model. The sameprogramis alsousedto ensurethat
thetypeof analysisclassesanbe eitheroneof bound-
ary, controlandentity.

4.2 Analysis Models to Design Models

Theanalysisclasseglerivedin the analysismodelsget
tracedto the designclasseof the DesignModel. This
is shavnin Figure3.

Figure 3: FromAnalysisto DesignModel

Herewe proposea XML schemaepresentingide-



signmodelin schem&B.

<?xmlversion="1.0" encoding="UTF-8"?>
<xsd:sthematargetNamespace="URI%mIns:xmi=
“http://www.omgorg/XMI"
xmins:xsd=http://Amwwv3.019/2001/
XMLShemaxmins:p="URI">
<xsd:importnamespace=http://wwamgorg/XMI schemalo-
cation="xmi20.xsd"/>
<xsd:complaTypename="DesignModel">
<xsd:sequence>
<xsd:complaTypename="DesignClass">
<xsd:elemenhame="name"type="xsd:string"/>
<xsd:complaTypename="TracedAnalysisClasses">
<xsd:elemenhame="analysisClasstype="xsd:string"/>
</xsd:complaType>
</xsd:compleType>
</xsd:sequence>
</xsd:compleType></xsd:sbema>
Schema3: XML Schemarepresentinga DesignModel

Similarly aJavaprogramthatusesanXML parselis
usedto verify thateachanalysislassin Analysismodel
getstracedto one or more designclasses. The same
Javaprogramis alsousedto ensurehatif adesignclass
in designmodeltracesmorethanoneanalysisclasses,
thenthetypeof theanalysisclassedasto bethesame,
i.e., eitheroneof boundarycontrolandentity.

4.3 Design Models to Component Models

The Design classeghat tracethe actiity classesare
packagedo build components.This is shawvn in Fig-
ure4. Here,we proposea XML schemahatrepresents

G-

Figure 4: TheComponenModelfrom the DesignClasses

thecomponenmodelasshavn in schemal.
<?xmlversion="1.0" encoding="UTF-8"?>
<xsd:shematargetNamespace="URI%mins:
xmi="http://www.omgorg/XMI"

xmins:xsd=http://wwwv3.09/2001/
XMLSdhemaxmins:p="URI">
<xsd:importnamespace=http://wwamgorg/
XMI schemaLocation="xmi20.xsd"/>
<xsd:complaTypename="ComponentModel">
<xsd:sequence>
<xsd:compla&Typename="Component">
<xsd:attributename="id" type="xsd:integer" use="
<xsd:elemenhame="name"type="xsd:string"/>
<xsd:elemenhame="type"type="xsd:string"/>
<xsd:complaTypename="DesignClasses">

‘required"/>

<xsd:compla&Typename="class"><xsd:attributename="name"

type="xsd:string" use="
</xsd:complaType>
</xsd:complaType>
</xsd:sequence>
</xsd:compleType>
</xsd:shema>
Schemad: XML Schemarepresentinga ComponentModel

A Java programthatusesa XML parseris usedto
verify that the designclasseghat build a component
trace the sametype of analysisclassin the analysis
model; asstatedin restriction4. In the following sec-
tion we explain our approachwith the help of a case
study

required">

5 CASE STUDY

We have considered simpleexampleof a Library Sys-

temwherea membercanregister cancelmembership,
issueandreturnbooksfrom the library. The usecase
diagramis showvn asin Figure5.
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Figure 5: TheComponenModel from the DesignClasses

TheFlow of eventsfor “Registration"is:
1. Persordetailsareentered.
2. Checkingis madewhetheran existing memberor
not.
3. If not an existing membey membershigs created
andamemberD is generated.
TheFlow of eventsfor “IssueBook" is:
1. MemberlD is enterecandvalidated
2. EveryMemberhasamaximumallowablelimit for is-



suingbookswhichdependenmembeicatgory. Check </analysisClass>

whethemembeiis allowedfor issuingbooks <analysisClass>Member

3. If issueis allowedaccepiBook ID andvalidateit. </analysisClass>

4. Checkif the bookis alreadyissuedto the member </tracedByAnalysisClasses>
andneedge-issue. </Event>

a. If re-issuerequesthencheckif thereis ary demand </Events>

pending </UseCase>

b. If yes,re-issuaequestejected. <UseCase>

c. If no,thebookis re-issued. <ucld> 01 <ucld>

5. If requests for issue <ucName>IssueBook</ucName>
a. Checkfor availability of book <Events>

b. If available,issuethebook <EventEventld= "2.1'>

6. Otherwise placedemandn hold. <eventDesc></gentDesc>
TheFlow of eventsfor “ReturnBook" is: <tracedByAnalysisClass>

1. MemberlD is enteredandvalidated. </tracedByAnalysisClass>
2. BookID is enteredandvalidated. </Event>

3. Checkingis madewhetherthat book wasissuedto  <EventEventld= "2.2'>
thatmemberor not. <eventDesc></gentDesc>

4. Book datais updated. <tracedByAnalysisClass>

5. Memberdatais updated. </tracedByAnalysisClass>
The o w of eventsfor “CancelMembership'is </Event>

1. MemberlD is enterecandvalidated ...

2. Checkif ary bookis alreadyissuedto the member </Events>

or not. </UseCase>

3. If nobookis issuedio the memberthe membership ...............

is cancelled. </UseCaseModel>

ThepartoftheXML le representinghisusecasemodel Schema5: XML DocumentrepresentingUseCaseModel
is shavnin schemab. of Library System

<?xmlversion="1.0"?>
<UseCaseModel>

<UseCase>

<ucld> 01<ucld>
<ucName>Ragister</ucName>

The usecasesf the Use CaseModel aretracesto
the Analysis classeghat build the analysismodel as
shavnin Figure6.

The part of the XML le that representshe analysis
modelis shovn in scheméb.

<Events>

<Eventeventld= "1.1'>

<eventDesc> <?xmlversion="1.0"?>
Persondetailsare enteed. <AnalysisModel>

</eventDesc> <AnalysisClasgype="boundary'>
<tracedByAnalysisClasses> <name>Authorizationinterface</name>
<analysisClass> <EventsDealt>
Authorizationinterface <Eventid="1.1' />
</analysisClass> </EventsDealt>
</tracedByAnalysisClasses> </AnalysisClass>

</Event> <AnalysisClasgype="contpl>
<EventEventld= "1.2'> <name>Authentication</name>
<eventDesc> <EventsDealt>

Cheding is madewhetheran existingmembeor not. <Eventid="1.1" />

</eventDesc> <Eventid="4.3 />
<tracedByAnalysisClasses> </EventsDealt>
<analysisClass> </AnalysisClass>

Authentication e

</AnalysisModel>



Schema6: XML DocumentrepresentingAnalysis Model
of aLibrary System

TheAnalysisclassesretracedo thedesigrnclasses.

Theprocesss depictedn Figure?.

Figure 6: AnalysisModel of LMS

Figure 7: AnalysisClassesracedto DesignClasses

From this, we can derive the designmodel of the
Library Systemasshavn in Figure8.
The partof the designmodelis representeth XML as
shavn in schemér.
<?xmlversion="1.0"?>
<DesignModel>
<DesignClass>
<name>Display</name>
<TracedAnalysisClasses>
<analysisClass>Authorization-Interface
</analysisClass>
<analysisClass>ssue-Return-Interface
</analysisClass>
</ TracedAnalysisClasses
</DesignClass>
<DesignClass>
<name>Transaction-Mangement</name>
<TracedAnalysisClasses>

<analysisClass>Issuance</analysisClass>
<analysisClass>Return</analysisClass>

</ TracedAnalysisClasses>

</DesignClass>

</DesignModel>

Schema7: XML DocumentrepresentingDesignModel of
alLibrary System

Figure 8: TheDesignModel of LMS

We now proposeto packageclassesinto compo-
nentsto generatehe ComponeniModel of the Library
Systemasshown in Figure9.

It is a Component-Basetodel-View-Controller Ar-
chitecture.Part of a ComponenModel of the Library
Systemis representeth XML formatin schemaB.

<?xmlversion="1.0"?>
<ComponentModel>
<Componenid="01">
<name>Library-Interface</name>
<type>Mew</type>
<DesignClasses>
<classname="Display"/>
<classname="Keyboad"/>
<classname="“Librarian"/>
</DesignClasses>
</Component>
<Componentd="04">
<name>Transaction-Mangement</name>
<type>6 Contoller </type>
<DesignClasses>
<classname="Tansaction-Manger"/>
</DesignClasses>
</Component>
</ComponentModel>
Schema8: XML DocumentrepresentingComponentModel
of aLibrary System



Figure9: TheComponenModel of LMS

6 CONCLUSION

In this paper we proposea framework for designinga
systembasedn ComponenBasedArchitecture.Here,
we proposeto achieve separationof concernsamong
thesecomponentsisingModel-View-Controllerdesign
pattern.Thiswould enableusbuilding componentshat
arehighly cohesve andlesscoupledwith othercompo-
nentsmaking them easily replaceableand modi able.
Reusabilityof suchcomponentsvill behighastheroles
of thecomponentsregoingto bewell de ned andnon-
overlapping.
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