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Phaân tích vaø Thieát keá Höôùng ñoái töôïng
duøng UML

Module 13: Thieát keá Class
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Muïc tieâu

w Tìm hieåu muïc ñích cuûa böôùc thieát keá Class vaø 
vò trí cuûa coâng ñoaïn naøy trong qui trình
w Xaùc ñònh boå sung caùc class vaø quan heä cuûa 

chuùng caàn ñeå hoã trôï cho vieäc caøi ñaët caùc cô 
cheá kieán truùc ñaõ choïn
w Xaùc ñònh vaø phaân tích vieäc chuyeån ñoåi traïng 

thaùi caùc ñoái töôøng trong caùc class kieåm soaùt 
ñöôïc traïng thaùi
w Tinh chænh caùc quan heä, operation, vaø thuoäc 

tính
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Vò trí cuûa Thieát keá Class
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Toång quan veà Class

Supplementary
Specifications

Class
Design

Architecture Document

Design Model

Design
Guidelines

Use-Case Realization

Design Classes

Design Classes
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Caùc khaûo saùt khi thieát keá Class

w Class stereotype
§ Boundary
§ Entity
§ Control

w Caùc design pattern khaû duïng
w Caùc cô cheá kieán truùc
§ Persistence
§ Distribution
§ …
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Moät class phaûi coù moät muïc tieâu roõ raøng.

Moät class phaûi laøm moät vieäc gì ñoù vaø phaûi laøm toát ñieàu naøy !

Caàn bao nhieâu Class ?

w Neáu nhieàu class ñôn giaûn. Nghóa laø moãi class:
§ Ñoùng goùi moät phaàn ít hôn treân toaøn boä heä thoáng 
§ Nhieàu khaû naêng duøng laïi hôn
§ Deã caøi ñaët hôn

w Neáu nhieàu class phöùc taïp. Nghóa laø moãi class:
§ Ñoùng goùi moät phaàn nhieàu hôn treân toaøn boä heä thoáng 
§ Ít khaû naêng duøng laïi hôn
§ Khoù caøi ñaët hôn
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MainForm

SubWindow

DropDownListButton

MainWindow

Thieát keá caùc Boundary Class

w Caùc User interface (UI) boundary class
§ Coâng cuï xaây döïng giao dieän ngöôøi duøng naøo seõ 

ñöôïc söû duïng?
§ Bao nhieâu giao dieän coù theå ñöôïc xaây döïng bôûi 

coâng cuï?
w Caùc External system interface boundary class
§ Thöôøng ñöôïc moâ hình nhö subsystem
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Analysis Design
FatClass

- transientBookeeping

+ getCommonlyUsedAtt1()
+ getCommonlyUsedAtt2()
+ getRarelyUsedAtt3()
+ getRarelyUsedAtt4()

FatClassDataHelper

+ commonlyUsedAtt1
+ commonlyUsedAtt2

FatClassLazyDataHelper

+ rarelyUsedAtt3
+ rarelyUsedAtt4

1 1

FatClass
- transientBookeeping
+ commonlyUsedAtt1
+ commonlyUsedAtt2
+ rarelyUsedAtt3
+ rarelyUsedAtt4

<< entity >>

Thieát keá caùc Entity Class

w Caùc Entity object thöôøng thuï ñoäng vaø persistent
w Caùc yeâu caàu veà hieäu naêng coù theå buoäc ta phaûi taùi xaây

döïng
w Xem theâm böôùc xaùc ñònh Persistent Class
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Thieát keá Control Class

w Chuyeän gì xaûy ra vôùi caùc Control Class?
§ Chuùng thaät söï caàn thieát?
§ Coù phaûi taùch chuùng ra khoâng?

w Döïa vaøo ñaâu ñeå quyeát ñònh?
§ Ñoä phöùc taïp
§ Khaû naêng thay ñoåi
§ Tính phaân taùn vaø hieäu naêng
§ Transaction management
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints



PT & TK Höôùng ñoái töôïng – Thieát keá kieán truùc
Döông Anh Ñöùc 13

w Moïi theå hieän cuûa class ñeàu ñoøi hoûi phaûi löu giöõ traïng 
thaùi cuûa noù
w Caùc Persistent class ñöôïc gaùn vôùi cô cheá persistence

Client
Class

Persistency

Analysis
Mechanism

(Conceptual)

Design
Mechanism
(Concrete)

Implementation
Mechanism

(Actual)

OODBMS

RDBMS JDBC to Ingres

ObjectStore

Legacy Data

New Data

Course

Student
Persistency

Xaùc ñònh Persistent Class
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Class
Design

Database
Design

Class

Database Designer
Data Model

Designer

Database Design Preview

w Persistence strategy must be coordinated
w ÔÛ ñaây, nhôù raèng caùc class ñeàu persistent
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Ñònh nghóa caùc Operation

wMuïc ñích
§ AÙnh xaï caùc nhieäm vuï ñaõ xaùc ñònh ô möùc phaân tích 

thaønh caùc operation thöïc hieän chuùng
w Nhöõng caùi caàn xem xeùt:
§ Teân Operation, signature, vaø moâ taû
§ Operation visibility
§ Taàm vöïc Operation

• Class operation hay instance operation
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Nhaéc laïi: Operation laø gì ?

CourseOffering

addStudent 
deleteStudent
getStartTime
getEndTime

Class

Operation
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:ClassA

// Perform responsibility

:ClassB :ClassA

performResponsibility():result

:ClassB

Operation: Tìm chuùng ôû ñaâu?

w Caùc thoâng ñieäp trong caùc interaction diagram

w Caùc chöùc naêng phuï thuoäc vaøo caøi ñaët khaùc
§ Caùc chöùc naêng quaûn trò
§ Caùc nhu caàu sao cheùp class
§ Caùc nhu caàu kieåm tra baèng, khaùc nhau, …
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Ñaët teân vaø moâ taû caùc Operation

w Caùc teân thích hôïp cho operation
§ Chæ roõ keát quaû cuûa operation
§ Ñöùng döôùi goùc nhìn cuûa client
§ Nhaát quaùn qua taát caû caùc class

w Ñònh nghóa operation signature
§ operationName(parameter : class,..) : returnType

w Cung caáp moät moâ taû ngaén, bao goàm yù nghóa 
cuûa taát caû caùc tham soá
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Guidelines: Thieát keá Operation Signatures

w Khi thieát keá operation signatures phaûi baûo ñaûm 
haøm chöùa:
§ Caùc tham soá truyeàn theo giaù trò hay tham soá?
§ Caùc tham soá coù bò thay ñoåi bôûi operation?
§ Caùc tham soá laø optional?
§ Tham soá coù giaù trò maëc ñònh?
§ Mieàn tham soá hôïp leä?

w Caøng ít tham soá caøng toát
w Truyeàn caùc object thay vì “data bits”
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Phaùt hieän Additional Classes vaø Relationships

Additional classes vaø relationships coù theå ñöôïc 
theâm vaøo ñeå hoã trôï signature

ClassA Class2

op1(var1:Class2): Class3

Class3
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Public 
operations

Protected  
operations

Private operations

Operation Visibility

w Tính khaû kieán ñöôïc duøng ñeå cung caáp tính 
ñoùng goùi
w Giaù trò coù theå laø public, protected, hay private
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Class
- privateAttribute
# protectedAttribute

+publicOp()
# protectedOp()
- privateOp()

Kyù hieäu tính khaû kieán?

w Caùc kyù hieäu sau ñöôïc duøng:
§ + Public access 
§ # Protected access
§ - Private access
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Class

- classifierScopeAttribute

classifierScopeOperation()

- instanceScopeAttribute

instanceScopeOperation()

Taàm vöïc

w Xaùc ñònh soá löôïng theå hieän cuûa attribute / 
operation
§ Instance: 1 instance cho moãi class instance
§ Classifier: 1 instance cho taát caû class instance

w Taàm vöïc möùc Classifier ñöôïc kyù hieäu baèng
caùch gaïch döôùi teân attribute/operation



PT & TK Höôùng ñoái töôïng – Thieát keá kieán truùc
Döông Anh Ñöùc 25

Ví duï: Scope

Student
- name
- address

- nextAvailID : int

+ addSchedule(theSchedule : Schedule, forSemester : Semester)
+ getSchedule(forSemester : Semester) : Schedule
+ hasPrerequisites(forCourseOffering : CourseOffering) : boolean
# passed(theCourseOffering : CourseOffering) : boolean
+ getNextAvailID() : int

<<entity>>

- studentID
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MathFunctions
<<utility>>

Utility Classes

w Theá naøo laø moät Utility Class?
§ Utility laø moät class stereotype
§ Duøng ñeå chæ caùc class chöùa moät boä caùc chöông 

trình con mieãn phí
w Taïi sao laïi duøng chuùng?
§ Ñeå cung caáp caùc dòch vuï coù theå höõu duïng trong 

caùc ngöõ caûnh khaùc nhau
§ Ñeå goùi caùc haøm thö vieän hay caùc öùng duïng phi ñoái 

töôïng
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Ví duï: Utility Classes

<<utility>>
MathPack

-randomSeed : long = 0randomSeed : long = 0
--pi : double = 3.14159265358979pi : double = 3.14159265358979

+sin (angle : double) : double
+cos (angle : double) : double
+random() : double
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Ví duï: Ñònh nghóa caùc Operation

CourseOffering
(from University Artifacts)

<<entity>>

Student.

+ getTuition() : double
+ addSchedule(theSchedule : Schedule)
+ getSchedule(forSemester : Semester) : Schedule
+ deleteSchedule(forSemester : Semester)
+ hasPrerequisites(forCourseOffering : CourseOffering) : boolean
# passed(theCourseOffering : CourseOffering) : boolean
<<class>> + getNextAvailID() : int
+ getStudentID() : int
+ getName() : string
+ getAddress() : string

(from University Artifacts)

<<entity>>

RegistrationController

+ submitSchedule()
+ saveSchedule()
+ getCourseOfferings() : CourseOfferingList
+ getCurrentSchedule(forStudent : Student, forSemester : Semester) : Schedule
+ deleteCurrentSchedule()
<<class>> + new(forStudent : string)
+ getStudent(withID : string) : Student

(from Registration)

<<control>>

Schedule
(from University Artifacts)

<<entity>>

0..1

0..1
+registrant

0..*

1

0..1
0..1

+currentSchedule

0..*

0..*

+primaryCourses

0..4

+alternateCourses

0..2

ICourseCatalogSystem

+ getCourseOfferings()
+ initialize()

(from External System Interfaces)

<<Interface>>

1
0..*
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(coøn tieáp)

Baøi taäp: Ñònh nghóa caùc Operation

w Haõy cho bieát:
§ Caùc architectural layers, caùc package vaø caùc phuï 

thuoäc cuûa chuùng
§ Caùc Design class cho moät use case cuï theå
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(coøn tieáp)

Baøi taäp: Define Operations (tt.)

w Vôùi caùc design class, haõy xaùc ñònh:
§ Caùc Operation vaø moâ taû hoaøn chænh cuûa chuùng
§ Operation scope vaø visibility
§ Moïi moái quan heä vaø caùc class boå sung ñeå hoã trôï 

cho caùc operation ñaõ ñònh nghóa
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Baøi taäp: Ñònh nghóa caùc Operation (tt.)

w Xaây döïng löôïc ñoà sau:
§ VOPC class diagram, chöùa taát caû caùc operation,

operation signature, vaø caùc quan heä
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Nhaéc laïi: Package Element Visibility
PackageA

Class A1

Class A3

Class A2
A

B
PackageB

+Class B1
-Class B2

Public visibility

Private visibility

Chæ coù theå tham 
chieáu tôùi caùc public
class töø beân ngoaøi
package chöùa noù

OO Principle: Encapsulation
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Ñònh nghóa caùc Method

w Method laø gì ?
§ Moâ taû caøi ñaët cuûa operation

w Muïc ñích
§ Ñònh nghóa caùc khía caïnh ñaëc bieät cuûa operation 

implementation 
w Nhöõng gì caàn xem xeùt:
§ Caùc thuaät toaùn ñaëc bieät
§ Caùc object vaø caùc operation khaùc caàn söû duïng
§ Caùch caøi ñaët vaø söû duïng caùc attribute vaø caùc tham 

soá
§ Caùch caøi ñaët vaø söû duïng caùc moái quan heä
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Ñònh nghóa caùc traïng thaùi

wMuïc ñích
§ Thieát keá aûnh höoång cuûa traïng thaùi ñoái töôïng leân

haønh vi cuûa noù
§ Phaùt trieån statecharts ñeå moâ hình caùc haønh vi naøy

w Nhöõng gì caàn xem xeùt:
§ Nhöõng object naøo coù traïng thaùi ñaùng keå?
§ Caùch xaùc ñònh caùc traïng thaùi cuûa moät object?
§ Caùch aùnh xaï statechart vôùi phaàn coøn laïi cuûa moâ 

hình?
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State Name

stateVar : type = value

entry/ entry action
do/ activity
exit/ exit action

event(args) 
[guard condition] 
/ operation(args)
^target.sendEvent(args) 

State Event

Transition

Action

Activity

Statechart laø gì?

w Laø 1 ñoà thò coù höôùng vôùi caùc node laø caùc traïng 
thaùi noái vôùi nhau bôùi caùc transition
wMoâ taû lòch söû ñôøi soáng cuûa ñoái töôïng
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w Trang thaùi baét ñaàu (Initial state)
§ Laø traïng thaùi khi môùi ñöôïc khôûi taïo cuûa object
§ Mang tính baét buoäc
§ Chæ coù theå coù 1 initial state 

w Trang thaùi keát thuùc (Final state)
§ Chæ vò trí keát thuùc ñôøi soáng cuûa object
§ Optional
§ Coù theå coù nhieàu

Final state

Initial state

Caùc traïng thaùi ñaëc bieät
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Qui trình suy daãn ra Statecharts

w Xaùc ñònh vaø ñònh nghóa caùc traïng thaùi
w Xaùc ñònh caùc event
w Xaùc ñònh caùc transition (hoài ñaùp laïi caùc event)
w Theâm caùc activity vaø caùc action
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w Significant, dynamic attributes

w Söï toàn taïi vaø khoâng toàn taïi cuûa caùc link

numStudents  <  100

Open

Soá sinh vieân toái ña trong 1 lôùp laø 100

numStudents  > =  100

Closed

Assigned Unassigned

Link to Professor
Exists

Link to Professor
Doesn’t Exist

Professor

CourseOffering

0..*

0..1

Xaùc ñònh vaø ñònh nghóa caùc traïng thaùi
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+instructor

CourseOffering
+ addProfessor()
+ removeProfessor()

<<entity>>

Professor
<<entity>>0..10..*

Events: addProfessor, removeProfessor

Xaùc ñònh caùc Event

w Xem xeùt caùc class interface operation
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Unassigned

Assigned

removeProfessor

addProfessor

+instructor

CourseOffering
+ addProfessor()
+ removeProfessor()

<<entity>>

Professor
<<entity>>0..10..*

Xaùc ñònh caùc Transition

w Vôùi moãi traïng thaùi, xaùc ñònh events naøo gaây ra transitions 
ñeán traïng thaùi naøo, bao goàm caùc ñieàu kieän kieåm soaùt, neáu 
caàn

w Transitions moâ taû ñieàu gì xaûy ra khi ñoái töôïng hoài ñaùp laïi
moät event nhaân ñöôïc
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State A

State B
do: activity

event[ condition ] / action

State Cactivity

action

entry: action

Theâm Activities vaø Actions

w Activities
§ Keát hôïp vôùi moät traïng thaùi
§ Baét daàu khi traïng thaùi baét ñaàu
§ Caàn thôøi gian ñeå hoaøn taát
§ Coù theå ngaét

w Actions
§ Keát hôïp vôùi 1 transition
§ Caàn thôøi gian khoâng ñaùng keå ñeå hoaøn taát
§ Khoâng theå ngaét ngang
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Göûi Events

wMoät event coù theå gaây ra vieäc göûi moät event 
khaùc
wMoät activity cuøng coù theå göûi event ñeán object 

khaùc

State B

do: ^TargetObject.event

State A

event ^TargetObject.event
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Ví duï: Statechart
add student / numStudents = numStudents + 1

Unassigned

Assigned

Full

Cancelled
do: Send cancellation notices

Committed
do: Generate class roster

closeRegistration [ has Professor assigned ]

close

/ numStudents = 0

addProfessor

closeRegistration

remove student / numStudents = numStudents - 1

cancel

removeProfessor

[ numStudents = 10 ]

close[ numStudents < 3 ]

closeRegistration[ numStudents >= 3 ]

close[ numStudents >= 3 ]

add student /
numStudents = numStudents + 1

cancel

remove student / numStudents = numStudents - 1

close

[ numStudents = 10 ] cancel
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Ví duï: Statechart vôùi caùc traïng thaùi loàng nhau
superstate

substate

add student /
numStudents = numStudents + 1

Open

Unassigned

Assigned

H

add a professor

Closed

Cancelled
do: Send cancellation notices

Full

Committed
do: Generate class roster

closeRegistration

close

remove a professor
close[ numStudents < 3 ]

[ numStudents = 10 ]

closeRegistration[ numStudents >= 3 ]

close[ numStudents >= 3 ]

closeRegistration [ has Professor assigned ]

close

/ numStudents = 0

remove student / numStudents = numStudents - 1

cancel
cancel
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Nhöõng Object coù Significant State?

w Caùc Object coù vai troø theå hieän roõ bôûi state 
transitions
w Caùc use case phöùc taïp laø state-controlled
w Khoâng caàn moâ hình hoùa taát caû caùc object
§ Caùc Object deã daøng caøi ñaët
§ Caùc Object khoâng thuoäc loaïi state-controlled
§ Caùc Object chæ vôùi moät traïng thaùi
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Open Full

add student /
numStudents = numStudents + 1

[numStudents = 10]

CourseOffering

/- numStudents

+ addStudent()
(Stay tuned for derived attributes)

Caùch Statecharts gaén vôùi phaàn coøn laïi?

w Caùc Event bieán thaønh caùc operation
w Caùc Method phaûi ñöôïc caäp nhaät vôùi caùc thoâng 

tin ñaëc thuø cho caùc traïng thaùi
w Caùc traïng thaùi ñöôïc bieåu dieãn bôûi attributes
§ Chuùng laø input cho böôùc ñònh nghóa Attribute
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Baøi taäp: Ñònh nghóa States (optional)

w Haõy cho bieát:
§ Taát caû caùc design classe

w Haõy xaùc ñònh:
§ Caùc Class vöùi significant state-controlled behavior
§ Caùc traïng thaùi vaø transitions quan trong cuûa class

w Haõy xaây döïng löôïc ñoà:
§ Statechart cuûa moät class
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Ñònh nghóa Attributes

wMuïc ñích
§ Formalize definition of attributes

w Nhöõng gì caàn xem xeùt:
§ Persistency 
§ Visibility
§ Teân goïi, kieåu, vaø giaù trò maëc ñònh
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Nhaéc laïi: Theá naøo laø Attribute?

:CourseOffering
number = 101
startTime = 900
endTime = 1100

:CourseOffering
number = 104
startTime = 1300
endTime = 1500

CourseOffering
number
startTime 
endTime

Class

Attribute

Object

Attribute Value
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Caùch tìm ra caùc Attribute?

w Khaûo saùt moâ taû cuûa caùc method
w Khaûo saùt caùc traïng thaùi
w Baát kyø thoâng tin naøo maø class caàn duy trì
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Bieåu dieãn Attribute

wMoâ taû name, type, vaø giaù trò maëc ñònh
§ attributeName : Type = Default

w Tuaân thuû qui öôùc ñaët teân cuûa NNLT vaø döï aùn
w Type phaûi laø KDL cô sôû trong NNLT caøi ñaët
§ Caùc KDL ñònh saün, ngöôøi duøng ñ/n

wMoâ taû tình khaû kieán
§ Public: ‘+’
§ Private: ‘-’
§ Protected: ‘#’ 
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Caùc Derived Attribute

w Theá naøo laø derived attribute?
§ Moät attribute maø giaù trò co theå tính töø giaù trò cuûa 

caùc attribute khaùc
w Khi naøo duøng chuùng?
§ Khi khoâng ñuû thôøi gian ñeå tính laïi giaù trò moãi khi 

caàn thieát
§ Dung hoøa giöõa thôøi gian thöïc hieän vaø boä nhôù söû 

duïng
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Ví duï: Define Attributes

Student.

- name : string
- address : string
<<class>> - nextAvailID : int
- studentID : int
- dateofBirth : Date

(from University Artifacts)

<<entity>>

RegistrationController
(from Registration)

<<control>>

Schedule

- semester : Semester
(from University Artifacts)

<<entity>>

CourseOffering

- number : String = "100"
- startTime : Time
- endTime : Time
- days : string
/- numStudents : int = 0

(from University Artifacts)

<<entity>>

ICourseCatalogSystem
(from External System Interfaces)

<<Interface>>

0..1

0..1

+registrant
0..*

1

0..1

0..1

+currentSchedule

0..*

0..*

+primaryCourses

0..4

+alternateCourses

0..2
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(coøn tieáp)

Baøi taäp: Define Attributes (optional)

w Haõy cho bieát:
§ Caùc architectural layers, caùc package vaø phuï thuoäc 

cuûa chuùng
§ Caùc Design class cuûa moät use case cuï theå
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(coøn tieáp)

Baøi taäp: Define Attributes (tt.)

w Vôùi caùc design class haõy xaùc ñònh:
§ Caùc Attribute vaø moâ taû ñaày ñuû cuûa noù
§ Taàm vöïc vaø tính khaû kieán cuûa Attribute
§ Moïi moái quan heä vaø class boå sung ñeå hoã trôï cho 

vieäc ñònh nghóa caùc attribute vaø attribute 
signatures
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Baøi taäp: Define Attributes (cont.)

w Xaây döïng löôïc ñoà:
§ VOPC class diagram, chöùa taát caû caùc attribute vaø 

moái quan heä
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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w Dependency laø gì?
§ Laø moät loaïi quan heä giöõa hai object

wMuïc ñích
§ Xaùc ñònh nhöõng nôi KHOÂNG caàn ñeán caùc moái 

quan heä caáu truùc
w Nhöõng gì caàn xem xeùt :
§ Nhöõng gì buoäc supplier trôû neân nhìn thaáy ñöôïc bôûi

client

Client Supplier

Ñònh nghóa Dependency
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w Association laø quan heä caâu truùc
w Dependency laø quan heä phi caáu truùc
w Ñeå “noùi chuyeän” ñöôïc, object phaûi khaû kieán
§ Tham chieáu ñeán bieán cuïc boä
§ Tham chieáu ñeán tham soá
§ Tham chieáu toaøn cuïc
§ Tham chieáu ñeán tröôøng döõ lieäu (Field)

Association
Client

Supplier1

Supplier2

Dependency

So saùnh Dependency vaø Association
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ClassA

op1 ()

ClassB

Local Variable Visibility

w Operation op1() chöùa moät bieán cuïc boä coù kieåu
ClassB
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ClassA

op1 (param1: ClassB)

ClassB

Parameter Visibility

w Theå hieän cuûa ClassB ñöôïc truyeàn ñeán cho theå 
hieän cuûa ClassA
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ClassUtility

utilityOp ()

ClassA

op1 ()

Global Visibility

w Theå hieän cuûa ClassUtility khaû kieán vôùi moïi doái 
töôïng vì noù laø toaøn cuïc (global)
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w Baùm vaøo caùc quan heä trong theá giôùi thöïc
w Baùm vaùo caùc quan heä yeáu nhaát (dependency)
w Quan heä laø “thöôøng tröïc”? Duøng association (field visibility)
w Quan heä laø “nhaát thôøi”? Duøng dependency
§ Nhieàu object chia seû chung 1 instance

• Truyeàn instance nhö tham soá (parameter visibility)
• Ñaët instance laø global (global visibility)

§ Caùc object khoâng chia seû cuøng 1 instance (local visibility)
w Caàn bao nhieâu thôøi gian ñeå create/destroy?
§ Chi phí ? Duøng field, parameter, hoaëc global visibility

Choïn löïa naøo ñuùng? COØN TUØY

Xaùc ñònh Dependency
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Ví duï: Tröôùc khi ñònh nghóa Dependency
ICourseCatalogSystem

+ getCourseOfferings(forSemester : Semester) : CourseOfferingList

(from External System Interfaces)

<<Interface>>

Student

- name
- address
- StudentID : int

+ addSchedule(theSchedule : Schedule, forSemester : Semester)
+ getSchedule(forSemester : Semester) : Schedule
+ hasPrerequisites(forCourseOffering : CourseOffering) : boolean
# passed(theCourseOffering : CourseOffering) : boolean

(from University Artifacts)

<<entity>>

RegistrationController

+ // submit schedule()
+ // save schedule()
+ // create schedule with offerings()
+ // getCourseOfferings(forSemester) : CourseOfferingList

(from Registration)

<<control>>

0..1

0..1
registrant

0..*
1

courseCatalog

Schedule

- semester

+ submit()
+ // save()
# any conflicts?()
+ // create with offerings()

(from University Artifacts)

<<entity>>

0..*

1

0..1 0..1

currentSchedule

CourseOffering

- number : String = "100"
- startTime : Time
- endTime : Time
- days : Enum

+ addStudent(studentSchedule : Schedule)
+ removeStudent(studentSchedule : Schedule)
+ new()
+ setData()

(from University Artifacts)

<<entity>>

0..*

0..4

primaryCourses
0..*

0..2
alternateCourses
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Ví duï: Sau khi ñònh nghóa Dependency

Global visibility

Parameter visibility

ICourseCatalogSystem

+ getCourseOfferings(forSemester : Semester) : CourseOfferingList

(from External System Interfaces)

<<Interface>>

Student

- name
- address
- StudentID : int

+ addSchedule(theSchedule : Schedule, forSemester : Semester)
+ getSchedule(forSemester : Semester) : Schedule
+ hasPrerequisites(forCourseOffering : CourseOffering) : boolean
# passed(theCourseOffering : CourseOffering) : boolean

(from University Artifacts)

<<entity>>

RegistrationController

+ // submit schedule()
+ // save schedule()
+ // create schedule with offerings()
+ // getCourseOfferings(forSemester) : CourseOfferingList

(from Registration)

<<control>>

0..1

0..1
registrant

Schedule

- semester

+ submit()
+ // save()
# any conflicts?()
+ // create with offerings()

(from University Artifacts)

<<entity>>

0..*

1

0..1 0..1

currentSchedule

CourseOffering

- number : String = "100"
- startTime : Time
- endTime : Time
- days : Enum

+ addStudent(studentSchedule : Schedule)
+ removeStudent(studentSchedule : Schedule)
+ new()
+ setData()

(from University Artifacts)

<<entity>>

0..*

0..4

primaryCourses
0..*

0..2
alternateCoursesField visibility

Field visibility
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Ñònh nghóa Associations

wMuïc ñích
§ Tinh chænh caùc association coøn laïi

w Nhöõng gì caàn xem xeùt :
§ Caân nhaéc giöõa Association vaø Aggregation
§ Caân nhaéc giöõa Aggregation vaø Composition
§ Caân nhaéc giöõa Attribute vaø Association
§ Chieàu cuûa quan heä (Navigability)
§ Thieát keá Association class
§ Thieát keá baûn soá (Multiplicity design)
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Whole Part

Whole

Aggregation

Part

Nhaéc laïi: Composition laø gì ?

w Laø moät daïng cuûa aggregation vôùi tính sôû höõu 
cao vaø truøng khôùp veà chu kyø soáng
§ “Boä phaän” khoâng theå toàn taïi laâu hôn “toaøn theå”
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w Shared Aggregation

w Non-shared Aggregation

1

Whole Part1..* 0..*

Baûn soá > 1

Whole Part1 0..*

Baûn soá = 1

Theo ñònh nghóa, composition laø non-shared aggregation

Whole Part0..*

Baûn soá = 1

Composition

Aggregation: Shared hay khoâng shared
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aggregation

composition

Class1

Class1

Class2

Class2

Aggregation hay Composition?

w Xem xeùt
§ Chu kyø soáng cuûa Class1 vaø Class2
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Ví duï: Composition

Student Schedule1 0..*

RegisterForCoursesForm 1 1 RegistrationController
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Caân nhaéc giöõa Attributes vaø Composition

w Duøng composition khi
§ Caùc thuoäc tính caàn ñöôïc nhaän daïng ñoäc laäp
§ Nhieàu class coù chung caùc thuoäc tính
§ Caùc thuoäc tính coù caáu truùc phöùc taïp vaø baûn thaân 

chuùng cuõng coù thuoäc tính rieâng
§ Caùc thuoäc tính coù haønh vi rieâng (phöùc taïp)
§ Caùc thuoäc tính coù quan heä rieâng

w Caùc tröôøng hôïp coøn laïi duøng attributes
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Ví duï: Attributes/Composition

Composition of 
separate class

Attributes

0..*11

Student
- name
- address
<<classifier scope>> - nextAvailID : int
- StudentID : int
- dateofBirth : Date

+ addSchedule()
+ getSchedule()
+ delete schedule()
+ hasPrerequisites()
# passed()

<<entity>>

Schedule

+ submit()
+ // save()
# any conflicts?()
+ // create with offerings()
+ new()
+ passed()

<<entity>>

- Semester
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?

Schedule CourseOffering

0..40..*

primaryCourses

Schedule CourseOffering

0..40..*

primaryCourses Schedule CourseOffering

0..40..*

primaryCourses

Chieàu cuûa quan heä

w Khaûo saùt caùc interaction diagram
w Ngay caû khi caû 2 chieàu ñeàu coù veû caàn thieát, 

vaãn coù theå chæ 1 chieàu hoaït ñoäng
§ Moät chieàu quan heä ít xaûy ra
§ Soá theå hieän cuûa moät class ít
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Ví duï: Tinh chænh chieàu quan heä
w Toång soá Schedule nhoû, hay
w Khoâng bao giôø caàn moät list 

Schedule coù CourseOffering 
xuaát hieän treân ñoù

w Toång soá CourseOffering nhoû, 
hay

w Khoâng bao giôø caàn moät list 
CourseOffering coù Schedule 
xuaát hieän treân ñoù

w Toång soá CourseOffering vaø
Schedule ñeàu khoâng nhoû

w Phaûi quan taâm ñeán caû 2 chieàu

Schedule CourseOffering

0..40..*

primaryCourses

Schedule CourseOffering

0..40..*

primaryCourses

Schedule CourseOffering

0..40..*

primaryCourses
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Ví duï: Thieát keá Association Class

Schedule CourseOffering

0..40..*

primaryCourses

PrimaryScheduleOfferingInfo
- grade: char = I

alternateCourses

0..20..*

0..*

Schedule CourseOffering

11 0..4

0..20..*
alternateCourses

primaryCourseOfferingInfo PrimaryScheduleOfferingInfo
- grade: char = I

Design Decisions
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w Baûn soá = 1, hay = 0..1
§ Coù theå caøi ñaët ñôn giaûn nhö moät giaù trò hay pointer
§ Khoâng caàn thieát keá gì theâm

w Baûn soá > 1
§ Khoâng theå duøng giaù trò ñôn hay pointer
§ Caàn thöïc hieän theâm moät soá coâng vieäc thieát keá

Professor CourseOffering

0..*0..1

Professor CourseOffering

0..*0..1

instructor

instructor

Thieát keá baûn soá

Caàn moät
container
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Multiplicity Design Options

wMoâ hình hoùa töôøng minh moät container class

w Ghi chuù

instructorProfessor CourseOffering

0..*0..1

CourseOffering
<<entity>>

Professor
<<entity>>

CourseOfferingList

+ new()
+ add()

1

0..*

0..10..1

+instructor

Professor CourseOffering

0..*0..1

instructor

List
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Item

ListParameterized
Class

Formal 
arguments

Parameterized Class (template) laø gì?

w Laø moät class duøng ñeå ñònh nghóa caùc class 
khaùc
w Thöôøng duøng cho caùc container class
§ Moät soá container class thoâng duïng:

• Set, list, dictionary, stack, queue, …
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Theå hieän cuûa Parameterized Class

Instantiated Class <actual arguments>

<<bind>> <actual arguments>

Parameterized
Class

Formal 
arguments

Instantiated Class

HAY

Keát buoäc aånKeát buoäc töôøng 
minh
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Ví duï: Theå hieän cuûa Parameterized Class

CourseOffering
<<entity>>CourseOfferingList

1 0..*

Tröôùc

Sau

<<bind>> <CourseOffering>

List

Item

CourseOfferingList CourseOffering

List <CourseOffering> CourseOfferingHAY
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CourseOfferingProfessor

isTeaching( ) : Boolean 0..1 0..* hasInstructor( ) : Boolean

Multiplicity Design: Optionality

w Neáu moät link laø tuøy choïn, haõy ceøn theâm moät
operation ñeå kieåm tra söï toàn taïi cuûa link
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(coøn tieáp)

Baøi taäp: Ñ/n Dependency vaø Association

w Haõy cho bieát:
§ Use-case realization cuûa 1 use case vaø chi tieát 

thieát keá cuûa 1 subsystem
§ Thieát keá cuûa taát caû caùc design element
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(coøn tieáp)

Baøi taäp: Ñ/n Dependenc vaø Association (tt.)

w Haõy xaùc ñònh:
§ Chieàu cuûa moãi quan heä
§ Moïi class caàn boå sung ñeå hoã trôï cho vieäc thieát keá 

quan heä
§ Moïi association ñöôïc tinh chænh thaønh dependency
§ Moïi association ñöôïc tinh chænh thaønh aggregation 

hoaëc composition
§ Moïi tinh chænh lieân quan ñeán baûn soá
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Baøi taäp: Ñ/n Dependency vaø Association (tt.)

w Xaây döïng löôïc ñoà
§ Moät baûn caäp nhaät cuûa VOPC, bao goàm caû caùc tinh 

chænh quan heä
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Ñònh nghóa quan heä toång quaùt hoùa
w Muïc ñích
§ Xaùc ñònh caùc khaû naêng duøng laïi
§ Tinh chænh caây keá thöøa ñeå coù theå caøi ñaët hieäu quaû

w Nhöõng gì caàn xem xeùt:
§ So saùnh Abstract classes vôùi concrete classes
§ Baøi toaùn ña keá thöøa
§ So saùnh Generalization vaø Aggregation
§ Toång quaùt hoùa ñeå hoã trôï taùi söû duïng trong caøi ñaët
§ Toång quaùt hoùa ñeå hoã trôï ña xaï (polymorphism)
§ Toång quaùt hoùa ñeå hoã trôï ña hình (metamorphosis)
§ Moâ phoûng toång quaùt hoùa
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Nhaéc laïi: Generalization

wMoät class chi seû caáu truùc vaø haønh vi cuûa moät 
hay nhieàu class
w Laø quan heä “Laø moät daïng cuûa”
w Trong phaân tích, ít khi duøng ñeán

Account
balance
name
number

Withdraw()
CreateStatement()

Checking Savings

GetInterest()

Superclass 
(parent)

Subclasses

Generalization 
Relationship

descendents

ancestor
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Lion

talk ()

Tiger

talk ()

Animal
{abstract}

talk () {abstract}

Khoâng coù theå hieän cuûa Animal

Taát caû caùc object ñeàu hoaëc laø Lion hoaëc laø Tiger

Abstract class

Abstract operation
Communication

Chuyeân bieät hoùa

Abstract vaø Concrete Class

w Abstract class khoâng coù baát kyø theå hieän naøo
w Concrete classes coù theå coù theå hieän (object)
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Airplane Helicopter Wolf Horse

FlyingThing Animal

Bird

multiple
inheritance

Duøng ña keá thöùc chæ khi thaät caàn thieát, vaø phaûi luoân caån thaän !

Nhaéc laïi: Ña keá thöøa

wMoät class coù theå keá thöøa töø nhieàu class
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Teân cuûa attribute hay
operation bò truøng

Laëp laïi vieäc keá thöøa

FlyingThing
color

getColor 

Animal
color

getColor 

Bird

FlyingThing Animal

Bird

AnimateObject
color

Caùc vaán ñeà cuûa ña keá thöøa

Lôøi giaûi cuûa caùc vaán ñeà treân phuï thuoäc caøi ñaët cuï theå
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Caùc raøng buoäc cuûa quan heä toång quaùt hoùa

w Complete (Hoaøn chænh)
§ Keát thuùc toaøn boä caây keá thöøa trong thieát keá

w Incomplete (Khoâng hoaøn chænh )
§ Caây keá thöøa coù theå môû roäng

w Disjoint (Phaân taùch)
§ Caùc Subclass loaïi tröø laàn nhau
§ Khoâng hoã trôï ña keá thöøa

w Overlapping (Choàng laép)
§ Caùc Subclass khoâng loaïi tröø laãn nhau
§ Hoã trôï ña keá thöøa
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Ví duï: Generalization Constraints

Asset

Real
Estate

Bank 
Account Security

Saving Checking Stock Bond

{disjoint}

{disjoint,complete}
{disjoint}

Keát thuùc caây keá thöøa

Khoâng hoã trôï 

ña keá thöøa
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Ví duï: Generalization Constraints (tt.)

Vehicle

Water
Vehicle

Land
Vehicle

Amphibious
Vehicle

{overlapping}

Hoã trôï 

ña keá thöøa
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Window

WindowWithScrollbar

Scrollbar

Coù ñuùng khoâng?

Choïn Generalization hay Aggregation

w Raát deã nhaàm laãm giöõa Generalization vaø
aggregation
§ Generalization bieåu dieãn quan heä “laø moät” hay

“daïng cuûa”
§ Aggregation bieåu dieãn quan heä “moät boä phaän cuûa”
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Scrollbar

Window

WindowWithScrollbar
11

Window

WindowWithScrollbar

Scrollbar

Moät WindowWithScrollbar “laø moät” Window
Moät WindowWithScrollbar “chöùa moät” Scrollbar

Choïn Generalization hay Aggregation
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Söû duïng quan heä toång quaùt hoùa

w Chia seû caùc thuoäc tính vaø haønh vi chung
w Chia seû caøi ñaët
w Caøi ñaët cô cheá Polymorphism
w Caøi ñaët cô cheá Metamorphosis
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Söû duïng quan heä toång quaùt hoùa

w Chia seû caùc thuoäc tính vaø haønh vi chung
w Chia seû caøi ñaët
w Caøi ñaët cô cheá Polymorphism
w Caøi ñaët cô cheá Metamorphosis
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List

insertTop (Item)
insertBottom (Item)
removeTop ()
removeBottom ()
insert (Item, 
position)

Stack

Animal

talk ()

Lion Tiger

talk () talk ()

Caùc class treân coù tuaân thuû IS-A style of programming?

Chia seû caùc thuoäc tính vaø haønh vi chung

w Tuaân thuû qui taéc laäp trình “Laø moät daïng cuûa”
w Khaû naêng thay theå Class
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Animal

talk ()

Lion Tiger

talk () talk ()

Chia seû caùc thuoäc tính vaø haønh vi chung (tt)

List

insertTop (Item)
insertBottom (Item)
removeTop ()
removeBottom ()
insert (Item, 
position)

Stack
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Söû duïng quan heä toång quaùt hoùa

w Chia seû caùc thuoäc tính vaø haønh vi chung
w Chia seû caøi ñaët
w Caøi ñaët cô cheá Polymorphism
w Caøi ñaët cô cheá Metamorphosis
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List

insertBottom (Item)
removeBottom ()
insert (Item, position)

Stack

SequentialContainer

insertTop (Item)
removeTop ()

List

insertTop (Item)
insertBottom (Item)
removeTop ()
removeBottom ()
insert (Item, position)

Stack

Chia seû caøi ñaët: Factoring (phaân chia)

w Hoã trôï khaû naêng duøng laïi khi caøi ñaët class khaùc
w Khoâng theå duøng neáu class baïn muoán “duøng 

laïi” khoâng theå thay ñoåi
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List

insertBottom 
(Item)
removeBottom ()
insert (Item, position)
remove (position)

Stack

push (Item)
pop (): Item 11

List

insertTop (Item)
insertBottom (Item)
removeTop ()
removeBottom ()
insert (Item, position)

Stack

Chia seû caøi ñaët: Delegation (ñaïi dieän)

w Hoå trôï khaû naêng duøng laïi khi caøi ñaët class khaùc
w Khoâng theå duøng neáu class baïn muoán “duøng 

laïi” khoâng theå thay ñoåi
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List

insertBottom (Item)
removeBottom ()
insert (Item, 
position)
remove (position)
insertTop (Item)

Stack

push (Item)
pop ()

push() and pop() coù theå truy caäp 
ñeán caùc method cuûa List nhöng caùc 
theå hieän cuûa Stack thì khoâng

<<implementation>>

Quan heä keá thöøa daïng <<implementation>>

w Caùc public operation, attribute vaø relationship 
cuûa toå tieân khoâng nhìn thaáy ñöôïc bôûi caùc client 
cuûa caùc theå hieän cuûa caùc class con chaùu
w Caùc class con chaùu phaûi ñònh nghóa caùc truy 

caäp ñeán operations, attributes, vaø relationships 
cuûa toå tieân
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Söû duïng quan heä toång quaùt hoùa

w Chia seû caùc thuoäc tính vaø haønh vi chung
w Chia seû caøi ñaët
w Caøi ñaët cô cheá Polymorphism
w Caøi ñaët cô cheá Metamorphosis
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Manufacturer A
Manufacturer B

Manufacturer C

OO Principle:
Encapsulation

Nhaéc laïi: Polymorphism laø gì ?

w Khaû naêng che daáu nhieàu caøi ñaët beân döôùi moät
interface duy nhaát
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Caøi ñaët Polymorphism

Khoâng coù Polymorphism Coù Polymorphism

Animal

talk ()

Lion Tiger

talk () talk ()

if animal = “Lion” then
do the Lion talk

else if animal = “Tiger” then
do the Tiger talk

end

do the Animal talk
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So saùnh Interface vaø Generalization

w Caùc Interface hoã trôï bieåu dieãn ñoäc laäp vôùi caøi ñaët cuûa
polymorphism
§ Realization relationships coù theå baêng ngang qua 

caáu truùc phaân caáp cuûa quan heä toång quaùt hoùa
w Caùc Interface chæ thuaàn laø ñaëc taû, khoâng coù haønh vi
§ Abstract base class coù theå ñònh nghóa attributes vaø

associations
w Caùc Interface hoaøn toaøn ñoäc laäp vôùi quan heä keá thöøa
§ Generalization thöôøng duøng ñeå caøi ñaët vieäc duøng 

laïi
§ Interfaces thöôøng duøng ñeå ñaëc taû vieäc taùi söû duïng 

caùc haønh vi
w Generalization cung caáp moät caùch caøi ñaët 

polymorphism
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Duøng QH toång quaùt hoùa ñeå caøi Polymorphism

w Chæ cung caáp interface cho caùc class con chaùu?
§ Thieát keá toå tieân nhö moät abstract class
§ Moïi method caøi ñaët ôû caùc class con chaùu

w Cung caáp interface vaø behavior maëc ñònh cho caùc
class con chaùu?
§ Thieát keá toå tieân nhö moät concrete class vôùi caùc

method maëc ñònh
§ Cho pheùp duøng caùc polymorphic operation

w Cung caáp interface vaø behavior baét buoäc cho caùc
class con chaùu?
§ Thieát keá toå tieân laø concrete class
§ Khoâng cho pheùp caùc polymorphic operation
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Söû duïng quan heä toång quaùt hoùa

w Chia seû caùc thuoäc tính vaø haønh vi chung
w Chia seû caøi ñaët
w Caøi ñaët cô cheá Polymorphism
w Caøi ñaët cô cheá Metamorphosis
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Metamorphosis toàn taïi trong theå giôùi thöïc
Laøm sao moâ hình hoùa chuùng?

Metamorphosis laø gì?

wMetamorphosis
§ 1.  Moät thay ñoåi trong hình daïng, caáu truùc, hay 

chöùc naêng; ñaëc bieät laø caùc thay ñoåi vaät lyù maø caùc 
ñoäng vaät phaûi traûi qua, nhö con noøng noïc bieán 
thaønh con eác
§ 2.  Moïi thay ñoåi ñöôïc ghi nhaän, nhö trong caùc kyù 

töï, theå hieän, hoaëc ñieàu kieän

§ Xem theâm Webster’s New World Dictionary, 
Simon & Schuster, Inc., 1979



PT & TK Höôùng ñoái töôïng – Thieát keá kieán truùc
Döông Anh Ñöùc 116

FulltimeStudent
name
address
studentID
gradDate

ParttimeStudent
name
address

maxNumCourses
studentID

Ví duï: Metamorphosis

w Trong tröôøng ñaïi hoïc, coù full time students vaø
part time students
§ Full time students coù ngaøy toát nghieäp döï kieán coøn

part time students laïi khoâng
§ Part time students coù theå ñaêng kyù hoïc toái ña 3 moân

trong khi full time students khoâng bò giôùi haïn
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Chuyeän gì xaûy ra neáu 
moät part-time student 

trôû thaønh full-time 
student?

FulltimeStudent

Student
name
address
studentID

gradDate

ParttimeStudent

maxNumCourses

Moät höôùng tieáp caän Modeling Metamorphosis

w Coù theå taïo moät quan heä toång quaùt hoùa
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1 1 Classification

ParttimeClassification
maxNumCourses

Student
name
address
studentID

FulltimeClassification

gradDate
FulltimeStudent

Student
name
address
studentID

gradDate

ParttimeStudent

maxNumCourses

Moät höôùng tieáp caän khaùc

w Quan heä keá thöøa coù theå duøng ñeå moâ hình hoùa 
caáu truùc, haønh vi vaø quan heä chung vaø taïo quan 
heä vôùi phaàn “thay ñoåi”
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: Student : Fulltime
Classification

: Student
Manager

: Parttime
Classification

delete

create

change to full time

Moät höôùng tieáp caän khaùc (tt)

wMetamorphosis ñöôïc hoaøn taát bôûi object “noùi 
chuyeän vôùi” phaàn “thay ñoåi”
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studentID

11
ResidentInformation

dorm
room
roomKeyID

Student
name
address10..1 10..1

Classification1

Metamorphosis vaø tính meàm deûo

w Kyõ thuaät naøy theâm tính meàm deûo cho moâ hình

ParttimeClassification
maxNumCourses

FulltimeClassification

gradDate
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Baøi taäp: Ñònh nghóa Generalizations

w Haõy cho bieát:
§ Taát caû caùc design class

w Haõy xaùc ñònh:
§ Taât caû caùc tinh chænh lieân quan ñeân generalizations 

coù saün
§ Moïi öùng duïng generalization môùi

• Kieåm tra laø  ñaõ xem xeùtmoïi metamorphosis
w Xaây döïng caùc löôïc ñoà:
§ Class diagram chöùa moïi quan heä toång quaùt hoùa 

môùi (hay ñaõ tính chænh) giöõa caùc class
§ Tinh chænh use-case realizations (optional) 
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case

w Nhieàu use case coù theå truy caäp rieâng reõ ñeán caùc 
design object
w Options
§ Duøng cô cheá truyeàn message ñoàng boä => ñeán 

tröôùc ñöôïc xöû lyù tröôùc
§ Xaùc ñònh caùc operation (hay code) caàn protect
§ AÙp duïng cô cheá access control

• Laäp haøng ñôïi Message
• Semaphores (hoaëc 'tokens')
• Caùc cô cheá khoùa khaùc

w Lôøi giaûi phuï thuoäc nhieàu vaøo moâi tröôøng caøi ñaët
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints
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Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
Analysis Class Analysis Mechanism(s)

Student
Schedule
CourseOffering
Course
RegistrationController

Persistency, Security

Persistency, Legacy Interface
Persistency, Legacy Interface
Distribution

Persistency, Security

Analysis Design Implementation

Remote Method 
Invocation (RMI)

Persistency

Analysis
Mechanism

(Conceptual)

Design
Mechanism
(Concrete)

Implementation
Mechanism

(Actual)

OODBMS

RDBMS
JDBC

ObjectStore

Java 1.2 from Sun

Legac
y Data

New 
Data

Distribution

Persistency Design
Guidelines

Some Design 
Class
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Caùc böôùc thieát keá Class
w Taïo caùc Design Class ban ñaàu
w Xaùc ñònh caùc Persistent Class
w Ñònh nghóa caùc Operation
w Ñònh nghóa Class Visibility
w Ñònh nghóa caùc Method
w Ñònh nghóa caùc traïng thaùi
w Ñònh nghóa caùc thuoäc tính
w Ñònh nghóa caùc phuï thuoäc
w Ñònh nghóa caùc moãi keát hôïp
w Ñònh nghóa caùc quan heä toång quaùt hoùa
w Giaûi quyeát ñuïng ñoä giöõa caùc Use-Case
w Xöû lyù caùc yeâu caàu phi chöùc naêng noùi chung
w Checkpoints



PT & TK Höôùng ñoái töôïng – Thieát keá kieán truùc
Döông Anh Ñöùc 127

Checkpoints: Caùc Class

w Teân cuûa moãi class coù phaûn aùnh roõ vai troø cuûa noù khoâng?
w Class coù bieåu dieãn moät single well-defined abstraction? 
w Taát caû caùc attribute vaø traùch nhieäm coù gaén keát vôùi nhau?
w Coù baát kyø class attribute, operation hay relationship naøo caàn 

toång quaùt hoùa, nghóa laø, chuyeån leân toå tieân khoâng?
w Moïi yeâu caàu treân class ñaõ xöû lyù?
w Moïi ñoøi hoûi treân class phuø hôp vôùi vôùi statecharts moâ hình hoùa

haønh vi cuûa class vaø caùc theå hieän cuûa noù?
w Ñaõ moâ taû troïn veïn chu kyø soáng cuûa caùc theå hieän cuûa class ?
w Class thöïc hieän moïi haønh vi caàn thieát?
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Checkpoints: Operations

w Caùc operation coù deã hieåu?
w Caùc moâ taû traïng thaùi cuûa class vaø haønh vi cuûa caùc

object cuûa noù coù chính xaùc?
w Class coù thöïc hieän ñuùng haønh vi yeâu caàu noù?
w Baïn ñaõ caùc ñònh caùc tham soá ñuùng chöa ?
w Baïn ñaõ gaùn ñaày ñuû operations cho caùc message cuûa 

moãi object ?
w Caùc ñaëc taû caøi ñaët (neáu coù) cuûa operation coù chính 

xaùc ?
w Caùc operation signature coù phuø hôïp vôùi NNLT caøi ñaët 

heä thoáng?
w Taát caû caùc operation ñeà caàn cho use-case realization?
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Checkpoints: Attributes

wMoãi attribute bieåu dieãn moät khaùi nieäm ñôn?
w Teân cuûa caùc attribute coù gôïi nhôù?
w Taát caû caùc attribute laø caàn thieát cho caùc use-

case realization ?
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Checkpoints: Relationships

w Teân cuûa role gôïi nhôù?
w Baûn soá cuûa caùc relationship coù chính xaùc?
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Nhaéc laïi: Class Design

w Muïc ñích cuûa Class Design laø gì?
w Caùc class ñöôïc tinh chænh baèng caùch naøo?
w Caùc statechart ñöôïc taïo cho moãi class?
w Caùc component chính cuûa statechart laø gì ? Cho 

moâ taû ngaén goïn veà moãi thöù.
w Coù nhöõng daïng tinh chænh relationship naøo?
w Söï khaùc nhau giöõa association vaø dependency?
w Ta phaûi laøm gì vôùi operations vaø attributes?


