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Phaân tích vaø Thieát keá Höôùng ñoái töôïng
duøng UML

Module 11: Thieát keá Use-Case
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Muïc tieâu

w Tìm hieåu muïc ñích cuûa böôùc thieát keá Use-Case 
vaø thôøi ñieåm thöïc hieän coâng ñoaïn naøy
w Kieåm ñònh tính nhaát quaùn trong caøi ñaët use-

case
w Tinh chænh use-case realizations coù ñöôïc töø 

böôùc phaân tích Use-Case döïa treân caùc phaàn töû 
thieát keá ñaõ ñöôïc xaây döïng
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Vò trí cuûa Thieát keá Use-Case
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Toång quan veà Thieát keá Use-Case

Supplementary
Specifications

Use-Case
DesignUse-Case Realization Use-Case Realization

Design Subsystems and Interfaces

Design Classes
Use Case
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Caùc böôùc thieát keá Use-Case

wMoâ taû töông taùc giöõa caùc Design Object
w Ñôn giaûn hoùa caùc Interaction Diagram nhôø vaøo 

caùc Subsystem (optional)
wMoâ taùc caùc haønh vi lieân quan ñeán tính 

Persistence
w Tinh chænh moâ taû veà caùc Flow of Events
w Hôïp nhaát caùc Class vaø caùc Subsystem
w Checkpoints
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Nhaéc laïi: Use-Case Realization

Class Diagrams

Sequence Diagrams

Use Case

Use-Case Model Design Model

Use Case Use-Case Realization

Collaboration Diagrams
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Caùc böôùc thieát keá Use-Case

wMoâ taû töông taùc giöõa caùc Design Object
w Ñôn giaûn hoùa caùc Interaction Diagram nhôø vaøo 

caùc Subsystem (optional)
wMoâ taùc caùc haønh vi lieân quan ñeán tính 

Persistence
w Tinh chænh moâ taû veà caùc Flow of Events
w Hôïp nhaát caùc Class vaø caùc Subsystem
w Checkpoints
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Sequence Diagrams Class Diagrams

Tinh chænh Use-Case Realization

w Xaùc ñònh caùc object coù tham gia vaøo Use-Case
w Phaân coâng traùch nhieäm cho caùc object
wMo hình hoùa caùc thoâng ñieäp giöõa caùc object
wMoâ taû caùc keát quaû xöû lyù töø caùc thoâng ñieäp
wMoâ hình hoùa quan heä giöõa caùc class lieân quan
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Caùc böôùc tinh chænh Use-Case Realization

w Thay theá caùc class khaû duïng baèng caùc 
subsystem interface keát hôïp vôùi chuùng

w Töøng böôùc tích hôïp caùc cô cheá kieán truùc khaû 
duïng
w Hieäu chænh use-case realization
§ Caùc Interaction diagram
§ View of participating classes (VOPC) class 

diagram(s)
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Taát caû caùc analysis class khaùc ñöôïc aùnh xaï thaønh caùc design class

BillingSystem

// submit bill()

<<boundary>>

BillingSystem
<<subsystem>>

IBillingSystem

CourseCatalogSystem

// get course offerings()

<<boundary>>

CourseCatalogSystem
<<subsystem>>

ICourseCatalogSystem

Analysis Classes Design Elements

Ví duï: Tích hôïp Subsystem Interfaces

getCourseOfferings(forSemester : Semester) : CourseOfferingList

submitBill(forTuition : Double, forStudent : Student)
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Ví duï: Tröôùc khi tích hôïp SubSystem Interfaces
Phaûi thay baèng subsystem interface

: Student
: RegisterForCoursesForm : RegistrationController : Schedule : Student: CourseCatalogSystem

Moät ds caùc hoïc phaàn
coù theå ñaêng kyù trong HK
ñöôïc hieån thò

Student muoán
Taïo môùi
schedule

1. // create schedule( )

1.2. // display course offerings( )

1.1. // get course offerings( )

1.1.1. // get course offerings(forSemester)

1.3. // display blank schedule( )

2. // select 4 primary and 2 alternate offerings( )

2.1. // create schedule with offerings( ) 2.1.1. // create with offerings( )

A blank schedule 
is displayed for the 
students to select 
offerings

2.1.2. // add schedule(Schedule)

Taïi vò trí naøy Submit Schedule subflow ñöôïc thöïc hieän
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Ví duï: Sau khi tích hôïp Subsystem Interface

: Student
: RegisterFor

CoursesForm
: Registration

Controller
: Schedule : Student: ICourseCatalog

System

A list of the available 
course offerings for this 
semester are displayed

Student wishes to 
create a new 
schedule

1: // create schedule( )

1.2: // display course offerings( )

1.1: // get course offerings( )

2.1.2: // add schedule(Schedule)

1.1.1: getCourseOfferings(Semester)

1.3: // display blank schedule( )

Taïi vò trí naøy Submit Schedule subflow ñöôïc thöïc hieän

2: // select 4 primary and 2 alternate offerings( )

2.1: // create schedule with offerings( )
2.1.1: // create with offerings( )

A blank schedule 
is displayed for the 
students to select 
offerings

Ñaõ thay vaøo subsystem interface
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Ví duï: Tích hôïp Subsystem Interfaces (VOPC)
ICourseCatalogSystem

getCourseOfferings()
initialize()

(from External System Interfaces)

<<Interface>>

RegisterForCoursesForm

// submit schedule()
// display course offerings()
// display schedule()
// save schedule()
// create schedule()
// select 4 primary and 2 alternate offerings()
// display blank schedule()

(from Registration)

<<boundary>>

Student.

- name
- address
- studentID : int

// addSchedule()
// getSchedule()
// hasPrerequisites()
// passed()

(from University Artifacts)

<<entity>>

RegistrationController

// submit schedule()
// save schedule()
// create schedule with offerings()
// getCourseOfferings()

(from Registration)

<<control>>

0..1

0..1registrant

1 1
Schedule

semester

// submit()
// save()
// any conflicts?()
// new()

(from University Artifacts)

<<entity>>

0..*

1

0..1

0..1

currentSchedule

CourseOffering

number
startTime
endTime
days

// addStudent()
// removeStudent()
// new()
// setData()

(from University Artifacts)

<<entity>>

0..*

0..4
primaryCourses

0..*

0..2
alternateCourses

0..*
1

Subsystem interface
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Analysis Class Caùc cô cheá

Student

CourseOffering
Course

RegistrationController

Persistency, Security

Persistency, Legacy Interface
Persistency, Legacy Interface

Distribution

Tích hôïp caùc cô cheá kieán truùc: Security

w Baûng aùnh xaï caùc Analysis-Class vôùi caùc cô cheá 
kieán truùc coù töø böôùc phaân tích Use-Case

Schedule Persistency, Security
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Analysis Class Caùc cô cheá

Student

CourseOffering
Course

RegistrationController

Persistency, Security

Persistency, Legacy Interface
Persistency, Legacy Interface

Distribution

Tích hôïp caùc cô cheá kieán truùc: Distribution

w Baûng aùnh xaï caùc Analysis-Class vôùi caùc cô cheá 
kieán truùc coù töø böôùc phaân tích Use-Case

Schedule Persistency, Security
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Caùc böôùc thieát keá Use-Case

wMoâ taû töông taùc giöõa caùc Design Object
w Ñôn giaûn hoùa caùc Interaction Diagram nhôø vaøo 

caùc Subsystem (optional)
wMoâ taùc caùc haønh vi lieân quan ñeán tính 

Persistence
w Tinh chænh moâ taû veà caùc Flow of Events
w Hôïp nhaát caùc Class vaø caùc Subsystem
w Checkpoints
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Taêng möùc ñoä tröøu töôïng

Ñoùng goùi caùc Subsystem Interaction

w Coù theå moâ taû caùc töông taùc döôùi nhieàu möùc ñoä 
khaùc nhau
w Töông taùc giöõa caùc Subsystem coù theå moâ taû 

bôûi caùc interaction diagram cuûa chuùng
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Khi naøo ñoùng goùi Sub-Flows trong Subsystem

w Sub-flow xuaát hieän trong nhieàu use-case 
realizations
w Sub-flow coù tieàm naêng taùi söû duïng
w Sub-flow phöùc taïp vaø deã daøng ñoùng goùi
w Sub-flow do 1 ngöôøi/ñoäi ñaûm nhieäm
w Sub-flow taïo ra moät keát quaû xaùc ñònh toát
w Sub-flow ñöôïc goùi goïn trong moät component 

trong moâ hình caøi ñaët
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<<subsystem>>
MySubsystemInterfaceA

op1()
Op1()

:InterfaceA

Guidelines: Ñoùng goùi Subsystem Interactions

w Caùc Subsystem phaûi ñöôïc bieåu dieãn vôùi caùc
interface cuûa chuùng trong interaction diagrams
w Caùc thoâng ñieäp ñeán subsystems ñöôïc moâ hình 

nhö caùc thoâng ñieäp ñeán subsystem interface
w Caùc thoâng ñieäp ñeán subsystems töông öùng vôùi 

caùc operation cuûa subsystem interface
w Caùc töông taùc trong subsystems ñöôïc moâ hình 

trong Subsystem Design
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Lôïi ích cuûa vieäc ñoùng goùi Subsystem Interaction

w Use-case realization bôùt hoãn ñoän
w Use-case realization coù theå ñöôïc taïo tröôùc khi

xaây döïng thieát keá beân trong cuûa subsystems
(parallel development)
w Use-case realizations generic hôn vaø deã daøng 

thay ñoåi (subsystems coù theå ñöôïc thay theá)
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Duøng caùc subsystem interface nhö ñieåm ñoàng boä hoùa

Parallel Subsystem Development

w Chuù yù vaøo caùc y/c aûnh höôûng ñeán subsystem 
interfaces 
w Phaùc thaûo caùc interface caàn thieát
wMo hình hoùa caùc thoâng ñieäp baêng qua ranh giôùi 

caùc subsystem
w Veõ interaction diagrams duøng caùc subsystem 

interfaces cho moãi use case 
w Tinh chænh caùc interface caàn ñeå cung caáp caùc 

thoâng ñieäp
w Phaùt trieån song song caùc subsystem
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Caùc böôùc thieát keá Use-Case

wMoâ taû töông taùc giöõa caùc Design Object
w Ñôn giaûn hoùa caùc Interaction Diagram nhôø vaøo 

caùc Subsystem (optional)
wMoâ taùc caùc haønh vi lieân quan ñeán tính 

Persistence
w Tinh chænh moâ taû veà caùc Flow of Events
w Hôïp nhaát caùc Class vaø caùc Subsystem
w Checkpoints
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Moâ taû caùc haønh vi lieân quan ñeán cô cheá Persistence

wMoâ taû caùc haønh vi lieân quan ñeán cô cheá 
Persistence
§ Moâ hình hoùa caùc Transaction
§ Löu (ghi) caùc Persistent Object
§ Ñoïc caùc Persistent Object
§ Huûy caùc Persistent Object

CuuDuongThanCong.com https://fb.com/tailieudientucntt

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


PT & TK Höôùng ñoái töôïng – Thieát keá kieán truùc
Döông Anh Ñöùc 24

Moâ hình hoùa caùc Transaction

w Transaction laø gì?
§ Lôøi goïi ñeán caùc Atomic operation
§ “Taát caû hoaëc khoâng operation naøo”
§ Cung caáp tính beàn vöõng

w Modeling Options
§ Vaên baûn (scripts)
§ Caùc thoâng ñieäp hieän 

w Error conditions
§ Coù theå ñoøi hoûi caùc interaction diagrams rieâng bieät
§ Rollback
§ Failure modes
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Analysis Class Analysis Mechanism(s)

Student

CourseOffering
Course

RegistrationController

Persistency, Security

Persistency, Legacy Interface
Persistency, Legacy Interface

Distribution

Tích hôïp caùc cô cheá kieán truùc: Persistency

w Baûng aùnh xaï caùc Analysis-Class vôùi caùc cô cheá 
kieán truùc coù töø böôùc phaân tích Use-Case

Schedule Persistency, Security

Legacy Persistency (RDBMS ) 
deferred to Subsystem Design

OODBMS 
Persistency

RDBMS 
Persistency
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Caùc böôùc thieát keá Use-Case

wMoâ taû töông taùc giöõa caùc Design Object
w Ñôn giaûn hoùa caùc Interaction Diagram nhôø vaøo 

caùc Subsystem (optional)
wMoâ taùc caùc haønh vi lieân quan ñeán tính 

Persistence
w Tinh chænh moâ taû veà caùc Flow of Events
w Hôïp nhaát caùc Class vaø caùc Subsystem
w Checkpoints
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Detailed Flow of Events Description Options

w Annotate the interaction diagrams 

: Actor1
: ClassA : ClassB

1: Do Something

2: Do Something More
Scripts can be used to 
describe the details 
surrounding these 
messages.

Notes can include 
more information 
about a particular 
diagram element

Script

Note
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Caùc böôùc thieát keá Use-Case

wMoâ taû töông taùc giöõa caùc Design Object
w Ñôn giaûn hoùa caùc Interaction Diagram nhôø vaøo 

caùc Subsystem (optional)
wMoâ taùc caùc haønh vi lieân quan ñeán tính 

Persistence
w Tinh chænh moâ taû veà caùc Flow of Events
w Hôïp nhaát caùc Class vaø caùc Subsystem
w Checkpoints
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Design Model Unification Considerations

w Teân cuûa caùc phaàn töû moâ hình phaûi dieãn taû ñöôïc 
chöùc naêng cuûa chuùng
w Troän caùc phaàn töû gioáng nhau
w Duøng pheùp keá thöøa vôùi caùc phaàn töû tröøu töôïng
w Giöõ cho model elements vaø flows of events 

beàn vöõng
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Caùc böôùc thieát keá Use-Case

wMoâ taû töông taùc giöõa caùc Design Object
w Ñôn giaûn hoùa caùc Interaction Diagram nhôø vaøo 

caùc Subsystem (optional)
wMoâ taùc caùc haønh vi lieân quan ñeán tính 

Persistence
w Tinh chænh moâ taû veà caùc Flow of Events
w Hôïp nhaát caùc Class vaø caùc Subsystem
w Checkpoints
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Checkpoints: Design Model

w Vieäc chia thaønh package/subsystem coù hôïp lyù vaø beàn vöõng?
w Teân cuûa caùc packages/subsystems coù gôïi nhôù?
w Caùc public package class and caùc subsystem interface coù 

cung caáp moät taäp caùc dòch vuï duy nhaát vaø beàn vöõng hôïp lyù?
w Caùc phuï thuoäc giöõa caùc package/subsystem coù töông öùng 

vôùi quan heä giöõa caùc class chöùa beân trong khoâng?
w Caùc class chöùa trong package coù phuø hôïp vôùi tieâu chí phaân 

chia thaønh package?
w Coù theå taùch package/subsystem thaønh hai?
w Tæ leä caùc packages/subsystems vaø soá löôïng caùc class coù hôïp 

lyù khoâng?
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Checkpoints: Use-Case Realizations

w Taát caû caùc luoàng chính vaø sub-flows trong vong 
laëp naøy ñaõ xöû lyù chöa?
w Taát caû caùc haønh vi ñaõ phaân boå cho caùc phaàn töû 

thieát keá chöa?
w Vieäc phaân boá naøy coù chính xaùc khoâng?
w Neáu coù vaøi interaction diagrams daønh cho use-

case realization, vieäc xaùc ñònh collaboration 
diagrams naøo lieân quan ñeán flow of events naøo 
coù deã daøng khoâng?
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Nhaéc laïi: Use-Case Design

wMuïc tieâu cuûa Use-Case Design laø gì?
w Vieäc ñoùng goùi caùc subsystem interaction coù yù 

nghóa gì ? Taïi sao ñaây laø vieäc höõu ích?
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(continued)

Baøi taäp: Use-Case Design, Part 1

w Thöïc hieän caùc vieäc sau:
§ Analysis use-case realizations (VOPCs and 

interaction diagrams)
§ The analysis-class-to-design-element map
§ The analysis-class-to-analysis-mechanism map
§ Analysis-to-design-mechanism map
§ Patterns of use for the architectural mechanisms
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(continued)

Baøi taäp: Use-Case Design, Part 1 (cont.)

w Identify the following for a particular use case:
§ The design elements that replaced the analysis 

classes in the analysis use-case realizations
§ The architectural mechanisms that affect the use-

case realizations
§ The design element collaborations needed to 

implement the use case
§ The relationships between the design elements 

needed to support the collaborations
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Baøi taäp: Use-Case Design, Part 1 (cont.)

w Produce the following for a particular use case:
§ Design use-case realization

• Interaction diagram(s) per use-case flow of 
events that describes the DESIGN ELEMENT 
collaborations required to implement the use 
case

• Class diagram (VOPC) that includes the 
DESIGN ELEMENTS that must collaborate to 
perform the use case, and their relationships
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(continued)

Baøi taäp: Use-Case Design, Part 2 (optional)

w Given the following:
§ The architectural layers, their packages, and their 

dependencies
§ All design use-case realization VOPCs (design 

elements, their packages, and their relationships)
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Baøi taäp: Use-Case Design, Part 2(optional) (tt.)

w Identify the following:
§ Any updates to the package relationships needed 

to support the class relationships
w Produce the following diagrams:
§ Refined class diagram that contains all packages 

and their dependencies (organized by layer)
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