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Abstract:Objected-orientedbasedsoftwareanalysisanddesignwithvisualmodeling(OOVM) hasbecomeamaturetechnology,

meanwhile, theUnifiedModelingLanguage(UML) isadiagrammaticnotationwidelytaughtinuniversitiesasawaytorepresentsoft-

warerequirementsspecificationsanddesigndescriptions.Weaddressawholeprocessofsoftwaresystemanalysisanddesignbyobjec-

tedorientedmethodologies, andidentifyseveralproblemsinteachingsoftwaresystemanalysisanddesignwithvisualmodelingby

UML.Ameta-modelofMedicalAssistantDiagnosisSupportSystem (MADSS) inUMLisoffered, andcompleteintegrationofOOVM

conceptsisalsodiscussed.
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1　Introduction

Thispaperaddressesthosecallsbyofferinganil-
lustrationabouteveryprocessinthesoftwaresystema-
nalysis＆ designbyusingUML, basedonapractical
casewhichisaMedicalAssistantDiagnosisSupport
System (MADSS).Theofferscompletetheintegration
ofallOOVMconcepts.

2　Problem StatementandRequire-
mentOverview
Theprocessrequirementengineeringisstartingat

aProblemStatement(PS) documentaryprovidedby
thecustomer.ThePSofMADSSisdescribedasfollows.

Fig.1　Use-caseModelofMADSS

Fig.2　FundamentalEventinMAMRU

MADSSisamedicalinformationmanagementsys-
temtobebuilttoreplacethelegacysystem.Themain
objectiveofMADSSistogathermoremedicalcasedata
whichisconfirmedtotheFederalElectronicMedical
CaseCriterionandimprovethediagnosisefficiencywith
thehelpofcomputerassistantmeasure.Thedoctorsof
thehospitalcaninput, modifyorinquirethemedical
casesonlineviatheintranet, meanwhile, makeuseof
theMedicalAssistantMeasurementRules.Theprivi-
legeusers(doctors) areauthorizedtodefinethemedi-
calcasehistorytemplate.Theotherusers(doctor) are
accreditedtoselectthetemplateandrecordthediagno-
sisrecordwithit.

Thelegacysystemonlydealswithregisteringpa-
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tientandthebasichumanresourceinformationofthe
doctors.Customer(thehospital) recommendsthatthe
legacysystemshouldbereservedtokeeponmanaging
theHumanResources, meanwhile, thenewimplemen-
tedMADSSandthelegacysystemshouldshareacom-
mondatabase.

TherelevantartifactsofRequirementOverview
(RO) areasfollows.

1) Use-caseModel
Theuse-casemodelofMADDSisshowninFig1,

andtheFig2 isthemodelofManagementAssistant
MeasurementRulesUse-case(MAMRU).

2) Use-caseSpecification
Sincethespaceislimited, onlytheMAMRU.The

mainfunctionofMAMRUis:accepttheassistantmeas-
urerulesascandidate-rulesprovidedbytheprivilege
user, then, verifythecandidate-rulesbycomparingthe
candidate-ruleswiththedetailsinmedicalcaseswhich
arerandomlyselectedfromwholecasehistory;ifthe
coincidentalrateisbiggerthan95%, thecandidate-
ruleswillbeemployedasaassistantmeasurementrules
andwillbememorized.

a) BriefIntroduction.Theprivilegeusersmanage
theassistantmeasurementrules;theotheruserstake
theuseoftherulesintheirdiagnosis.b) EventFlow.
i) ThebasiceventisshowninFig2, andtheevent
flowcanbefoundinFig8.ii) Theadjuvanteventflow
includesofRejectthecandidaterules.c) Pre-condi-
tion.Theprivilegeusersloginthesystem.d) Post-
condition.Newassistantmeasurementrulesarecrea-
ted.

3　AnalysisEngineering

3.1　ArchitectureAnalysis
TheBrower/Serverarchitectureisrequiredbythe

customer, soamulti-layer( 4layers) patternispresen-
tedbyFig3.

Fig.3　ArchitectureFrameworkofMADSS

3.2　KeyAbstraction
TheKeyAbstractionisaconceptandmustbe

handled, normallyuncoveredinrequirements.Itsob-
jectiveistoidentifytheclass.Itssourcesaredomain
knowledge, requirements, glossary, domainmodel, or
thebusinessmodel(ifexists).TheKeyAbstractionis
illustratedbyVOPCDiagram (ViewoftheParticipant
Class).TheVOPCoftheMAMRU isprovidedin
Fig.4.

3.3　Use-caseAnalysis
Theprocessofuse-caseanalysisistoidentifythe

classeswhichperformause-caseflowofevents, dis-
tributetheuse-casebehaviortothoseclasses, andi-
dentifyresponsibilitiesoftheclasses.

Theartifactofuse-caseanalysisforMAMRUis
presentedinFig5.Analysisclassesaretheclasses
demonstratedbytheextendedUML.Theboundary
classesaretheclasseswhointermediatebetweenthein-
terfaceandsomethingoutsidethesystem, soone
boundaryclassperactor/use-casepair.Theentity
classesarethoseintheKeyAbstraction, whichare
usedtostoreandmanageinformationinthesystem.
Thecontrolclassesareuse-casebehaviorcoordinators
whichareuse-casedependentandenvironmentinde-
pendent.

4　DesignEngineering

4.1　Use-caseDesign
Theobjectivesofuse-casedesignaretorefinethe

use-caserealization, identifysubsystemsandtheirin-
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terface, identifyreuseopportunitiesandupdatetheor-
ganizationofthedesignmodel, suchasarchitectureor
designpattern.TheArchitectureFrameworkofMADSS
illustratedbyFig3 isimprovedtothemodelshownin
Fig6.Theresultofuse-casedesignforMADSSisde-
velopedinFig7 andFig8.Moredetailedrefineduse-
casemodelispresentedinFig9 asanexample.

Interfaceclassesrepresentthemodelelementsthat
realizetheinterfaces, butnomessageshouldbedrawn
fromtheinterface.However, Proxyclassescanrepre-
sentaspecificsubsysteminwhichmessagescanbe
drawnfromtheproxy.

4.2　SubsystemDesign
Asubsystemisa“crossbetween” apackageand

aclass.Itsresponsibilitiesaredefinedbyinterfaceop-
erationstomodelinterfacerealizations.Andinterface
operationsmayberealizedbyinternalclassoperations
orinternalsubsystemoperations.Oneormoreinterac-
tiondiagramsdemonstrateperinterface.Thesubsystem
andlegacyinterfacerealizationdiagramisshownbyFig
10.
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4.3　ClassDesign
Inclassdesignprocess, followingaspectsshould

be considered. Classstereotype, which includes
boundaryclass, entityclassandcontrolclass, arede-

scribedbyextendedUML;applicabledesignpatterns,
suchasmodularity, proxy, etc;architecturalmecha-

nisms, suchaspersistence, distribution, etc.The
classdiagram ofMADSSandthewholesystem of
(MADSS) arepresentedinFig11andFig12 respec-
tively.

5　Conclusion

Acasebasedstudyonsoftwaresystemanalysis＆
designbasedonobjectedorientedmethodologywithvis-
ualmodelinglanguageUMLisdiscussed, andthefull
scalespecificationwithdocumentaryanddiagramsare

presented.Itshouldbenotedthatthewholeprocessis
aniterativedevelopmentwhichismadeofseveralitera-

tionsonanalysisanddesign.
Weconcludesomevaluablestrategiesinclassa-

nalysis＆ design.Fortheboundaryclassesdesigning,
theuserinterface(UI) boundaryclassesshouldcon-

Fig.12　DesignedClassDiagramforMADSS

sidertheproblemofwhatuserinterfacedevelopment
toolswillbeusedandhowmuchoftheinterfacecanbe
createdbythedevelopmenttoolshouldbeconsidered,
ontheotherhand, theexternalsysteminterfacebound-
aryclassescanbeusuallymodelassubsystem.Forthe
designingonentityclasses, entityobjectsareoftenpas-
siveandpersistent, suchasperformancerequirements,
thepersistentclasses.Forthecontrolclassesdesig-
ning, theexistencenecessaryofthecontrolclassshould
bethoughtover, meanwhile, thecharactersofcomplex-
ity, changeprobability, distributionandperformance
andtransactionmanagementshouldbeconsidered.

Manysimpleclassesmeanthateachclassmusten-
capsulateslessoftheoverallsystemintelligence, more
reusableandeasiertoimplement.Fewcomplexclasses
meanthateachclassmustencapsulatesalargeportion
oftheoverallsystemintelligence, lesslikelytobereus-
ableandmoredifficulttoimplement.So, aclass
shouldhaveasinglewell-focusedpurposeanddoone
thinganddoitwell.
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结合案例分析基于 UML的面向对象可视化建模教学

衣　杨, 容福丽, 马飞腾, 李晓星
(中山大学信息科学与技术学院, 广东 广州 510275)

摘　要:面向对象软件可视化分析与设计建模 (OOVM) 已成为一个较为成熟的技术, 而 UML是目前高校软件工程教学

中广泛使用的一个图形建模工具。基于一个案例, 描述了面向对象软件分析与设计的全过程, 指出了基于 UML建模方法所

需输出的必要制品, 讨论了 OOVM集成的完整技术。
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