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Pau vao cua UML

Booch

Rumbaugh Jacobson

Fusion
Meyer

Operation descriptions,

Before and aft :
conditions e\ Y / Message numbering
UNIFIED o

Embley

Harel MODELING
LANGUAGE Singleton classes,

State charts I \ High-level view
Gamma, et.al / / \

Wirfs-Brock
Frameworks, patterns,
notes Shlaer - Mellor Odell

Object Lifecycles Classification

Responsibilities
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UML cung cap cac lwge do chuan

~\l

Component
Diagrams

Use-Case
Diagrams

Activity
Diagrams

/
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Vidu : Use-Case
Hé thong Dang Ky hoc phan & mét Trwéng PH

Register for Course\
Student \ %

>
9 -
Select Courses to Teach Course Catalog

Professor

% — Maintain Professor Information
\

Maintain Student Information

Registrar \
< > - —> %

Close Registration

Billing System
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Vi du lwge do Class
Hé thong Pang Ky hoc phan & mét Trwérng PH

<<boundary>>
<<boundary>> MaintainScheduleForm
MainForm

I/ select maintain schedule() + // open()

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

1

1

<<boundary>> <<control>>
CourseCatalogSystem ' RegistrationController

// add courses to schedule()
I/ get course offerings ()

0..1

/I get course offerings()

1

<<entity>>
Schedule

// create with offerings()
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Vi du: luoc d6 tuan tu

Dung biéu do trinh tw hé thong:

NNTu

X

Thay giao

HDKM

déng nhdp mat khau §
3 y/c chon hoc ky '« | Kiém tra méat khau
i chon mét hoc ky N
: y/c chon viéc
IF ‘thém’ dugc chon :| C-1:Thém mot Idp giang
IF ‘b6’ dugc chon : C-2:B6 mét I6p giang
g IF *xem’ dugc chon 7 c-3:Xem mét lich biéu
IF in’ dugc chon :| C-4:In mét lich biéu
IF ‘ra’ dugc chon :| K&t thic
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‘ Cac Artifact then chot

Domain
Expert

G

User Interface
Definition

Source Code edit,® debug, link

Executable System
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‘ Qui trinh 1a gi?

MOt qui trinh xac dinh Ai lam Gi, Khi nao va Nhw
thé nao dé dat dwoc muc dich cudi cung. Trong
Céng nghé phan mém dich 1a xay dwng mot san
pham phan mém hodc nang cap mot sdn pham cé

san
Céc yéu cau Hé théng
m&i/thay dbi m&i/thay dbi
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Mot qui trinh hi¢u qua ...

Cung cép cac chi dén, dé phat trién mét cach hiéu qua
moOt phan mém co6 chat lwgng

Giam thiéu rui ro tdng kha nang tién dinh

Nam gilr va thé hién cac kinh nghiém tot

o Hoc tw cac kinh nghiém khac

o Mentor on your desktop

o M& rdng céc tai liéu huan luyén (Extension of training
material)

Promotes common vision and culture

Cung cap huwédng dan vé cach dung cac céng cu trng
dung

Chuyén tai théng tin trwe tuyén, chi dan chi tiét
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RUP chuyén tai cac kinh nghiém

RUP m6 ta cach trng dung hiéu qua 6 kinh nghiém
qui danh cho qua trinh phat trién phan mém

Phét trién theo vong 13p

Quan tri fi'gnd;"rgg M6 hinh héa  Kiém dinh
sc véu Ci trwc quan  chat lwon
cacC yeu Cau component wong

Kiém soat cac thay doi trong hé théng
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RUP dinh hwong bai cac Use-Case

Mot actor la mot nguoi
% /’C D R hodc mét cai gi do

Customer Check Balance bén ngoé| h’é.th{jng
twong tac voi hé
\ thong
C ) S Mot Use-Case la mot
chudi cac hanh déng
Withdraw Money ma hé th(“)ng thwe

hién mang lai mét két
qua quan sat dwoc

Cac Use-Case cua moét Cash Machine L. s+ =
doi voi moét actor.
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Use-Case chira luong cac sw Kkién

Ludng céac su kién (Flow of events) ciia Use-Case rut
tién (Withdraw Money):
1. Use-Case bat dau khi khach hang dwa thé tin dung
vao. Hé thdng doc va thdm tra thdng tin clia thé.
2. Hé thdng nhac nhap sb PIN. Hé thong kiém tra sb
PIN.
3. Hé thdong héi tac vu nao khach hang mudn thuc
hién. Khach hang chon “Rat tién.”

4. Hé thong hdi sb lwong. Khach hang nhap sé lwong.

5. Hé thdng yéu cau nhap kiéu tai khoan. Khach hang
chon checking hoac savings.
6. Hé thong lién lac véi ATM network . . .

NNTu Cong Nghé Phan Mém - W2007

14



Loi ich cua Use-Case

Use-Case ngan gon, don gian va, dé hiéu doi voi

o End users, developers, ... hiéu cac yéu cau churc
nang cua hé thong

Use-Case dinh hwéng nhiéu hoat déng trong qui

trinh:

o Tao va thAdm dinh mé hinh thiét ké (design model)

o Dinh nghia cac test case va cac thu tuc cua test model

o Qui hoach cac vong lap

o Tao swu lieéu cho nguwdi dung

o Trién khai hé thdng

Use-Case gilp ddng bd héa ndi dung cac mé hinh

(model) khac nhau
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RUP la qui trinh Architecture-Centric

Kién tric la trong tdm cla cac vong lap dau tién

o Xay dwng, thdm tra, va xd gié’i han cla kién trdc tao thanh muc
tiéu chinh cua giai doan trien khai (elaboration)

Prototype cUa kién tric xac nhan tinh hop 1€ clia kién tric va déng

vai tro baseline cho phan con lai cua qui trinh phat trien

Swu liéu vé kién tric phan mém la artifact chinh mé ta kién truc

dwoc chon

Céc artifact khac ké thira tr kién tric:

o Design guidelines bao gom cach str dung pattern va idiom

o CAu trdc san pham

o CAu trdc cha dodi ngd phat trién phan mém
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Bicéu dién Kién trdc : Mo hinh 4+1 View

N = Logical Implementation / P
= View _ View &
QK

Analysts/
Desi;ners g ), Programmers
Structure Functionality Software management
£ 2] \

\E/ /E Process

View
System Integrators
Performance
Scalability
Throughput
NNTu
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L(.),i iCh qUi trinh Architecture-Centric

Giup dat va gi¥ virng su kiém soat tot dw an, quép ly do

phirc tap cua nd, va duy tri sw tich hop cua hé thong

Cung cap kha nang tai st dung hiéu qua & nhiéu mic

dd khac nhau

Cung cap nén tadng cho quan ly dw an

Giup dé dang phat trién theo hwéng component-based

o M6t component’ dam trégch moOt chire nang ro réng
trong khuén khé moét kién truc dwoc dinh nghia tot

o M6t component thich (rng va cung cap mot hién thuc
hda vat ly cua mét tap cac giao dién (interface)

o Céc component ton tai twong rng v&i mot kién trac cu
thé
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Cac Phase trong chu Ky song

Inception ‘ Elaboration ‘ Construction ‘ Transition

Y

time

RUP co 4 phase:
a Inception - Dinh nghia pham vi cua dw an
o Elaboration - Lé,p ké hoach duw an, md ta cac dac tinh,
dinh ranh gi&i kién truc
o Construction — Xay dwng sédn pham
o Transition - Chuyén giao san pham cho ngudi dung
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Cac moc chinh dit tai ranh giéi cac
Phase

Inception Elaboration Construction Transition
time A A A A
Lifecycle Lifecycle Initial Operational Product
Objective Architecture Capability Release
Milestone Milestone Milestone
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‘ Cac Iteration va Phase

Inception Elaboration Construction Transition

Preliminary | Architect.| Architect. Devel .| Transition Transition
Iteration Iteration | Iteration szufuﬁ Jtamtbﬁ Jt, ation | Iteration| Iteration

Minor Milestones: Releases

Mot iteration 1a mdt chudi cac hoat ddng véi mot ké hoach
lap san va mot tiéu chuan lwong gia, co két qua la mét
phién ban release (internal hay external)
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Cac Workflow chinh
Business A n %

Modeling Business Business

Use-Case Model Object Model _

: —
Requirements ------------ “E E

Use-Case [GaliZ6dby
Model a
: =
Analysis & ... PN
- Desion | EENENN
Model
g |
. =5
Implementation - ---=-------------------------- .
Implementation
Model | verified by
Test  ---------------------mmmmmmme e B g5
Test
Model
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M5 hinh tich hgp

Workflows

Business Modeling
Requirements

Analysis & Design

Implementation
Test

Deployment

Configuration
& Change Mgmt

Project M gement
vironment

Phases

Inception

Elaboration

i—cl:l[wtru-ﬂiﬂn

Transition

-
_~—:-"P
: ]
| Const || Const | Const || Tran || Tra
NS i | |
Initial Elab #1 | | Elab #2 2 %2 N i 2
Iterations
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Cac ky hi¢u dung trong qui trinh

Activity

Worker e E '3

- Describe a
Use-Case Al
responsible for Artifac
Use-Case Use-Case
Package
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‘ Phan cong cong viéc

Resource Worker ﬁ Activities | >

Paul Designer Define Operations

Mary < Use-Case Specifier Detail a Use-Case

Joe System Analyst Find Actors and Use-Cases
Sylvia / Implementer Perform Unit Tests

Stefan Architect |dentify Design Mechanisms

NNTu
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‘ Workflow mo hinh hoa nghiép vu

-

Business-Process Vocabulary

O > —[
Capture a
U Common Actor,

Analyst

\
2\

Structure th
Business Use-Case

Model

-

Business Model
Reviewer

g

Detail a

Designer

E Business Use Cas 3
Business > f—'DetaiI a
Business Worker
Find Business Workers
and Entities >

‘D

Review the
Business
Use-Case Model

Detail a
Business Entity

=

Review the
Business
Object Model

NNTu
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‘ Workflow xac dinh yéu cau

4 > —[>—
Develop Ejicit Stakeholder >

Vision Needs _
Find Actors O
nd Use Case >
System > — >
Structurexthe

NG

I Manage Capture a
Dependencies Common Use-Case Mol Requirements
\\ Vocabulary / Reviewer
[
- N

Review
\USSpeegﬁgre Use‘}C%ase Requirements

T2y

User-Interface User-Interface

Q \ L
L] /_’ % /D

o

\Usgzls?;?wréice Modeling Prototyping
O ) N
E Prioritize
\_Architect Use Cases
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‘ Workflow phan tich va thiét ké

O

L]

Architect

D

Architectural
Analysis

o[ oD
Architectural Describe Describe
Design  Concurrency Distribution

O
O L]

Review theArchitecture
Architecture Reviewer

/

®
L]

Designer

Use-Case
Analysis

\ﬁj

D,

v

SubsystemDesign

Review the E
Design Design

/( Reviewer

O
L]

Database
\__Designer

Database
Design

NNTu

Cong Nghé Phan Mém - W2007

28



‘Workflow cai diit

®
L]

Architect

Structure the
Implementation Model

O

L]

(D

Plan System

System Integrator Integration

D,

Integrate
System

I

e

L]

Implementer

\

&

Plan Subsystem

Int

D

egration

D

Implement
Classes

D

Fix a Defect

3)

Integrate
3 Subsystem
Perform
Unit Test

_

N

O
L]

Code Reviewer

—~/

Review Code

NNTu
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Workflow kiém chirng

E PlanTest > ImplementTest Evaluate
Test Designer Design Test Test )
O M N
E_ Execute Integration
Integration Test
K Tester [ | /
D Execute System
\System Tester Test -
Performance Execute Performance
\ Tester el /
- O \» I
E Design Test Classes
\Designer and Packages W,
O & ™
D Implement Test Components
\Implementer and Subsystems J

NNTu
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‘ Workflow quan tri du an

( A
D,
3 Execute

lteration
Develop Plan
Business
Case > >H
Identify
Risks Develop Evaluate
Iteration Iteration
Plan

Develop
O Project
Plan
L] = —
Project Pl

Manager o .
\ Revisit Risk List /

NNTu Cong Nghé Phan Mém - W2007



‘WOl‘kﬂOW quan tri cau hinh & cac thay doi

e )
[ > LD
Establish Product  Define Status Reportin

Project Change Process & Baselining Requirement
\__Manager

/

J

Setup Define Workspace — |
D Write mplementation i D D

CM CM Plan Model Report Baseline Release
Manager fect Data \ the Product Subsystems
O TS5 5L
. Create Private  Check-In/Ou c f_Prom_ote
A e Workspaces Artifacts onfiguration Items

System workspaces Product
Integrator
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Workflow quan tri moi troeong

Cau hinh qua trinh PTPM

Nang cao chat lwong qua trinh PTPM
Chon va thu thap cac céng cu

Tinh chinh, bd sung cac cdng cu

Ho tro qua trinh phat trién

Huan luyén

NNTu Cong Nghé Phan Mém - W2007
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Khai niém Guideline, Mentor, va
Template

Guidelines la cac luat, goi y, va heuristics ho tro cho céac
hoat dong

o Vi du, modeling va programming guidelines

Tool mentors dién ta cac dung mét cdng cu cu thé dé
thwc hién mot hoat dong hoac cac bwéc trong 1 HD

o Viduy, xay dwng 1 design model dung Rational Rose
Templates la céac artifact dinh nghia san

o Vi du, moét Rational SoDA template cho 1 Use-Case
Report

Guidelines, tool mentors va templates giup dé dang rng
dung qui trinh dung dan va nhat quan
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Cac cong cu ho tro

Process Workflows

Business Modeling

Requisite Pro, Rose, SoDA

Requirements

Requisite Pro, Rose, SoDA

Analysis and Design

Rose, SoDA, Apex

Implementation

Rose, Apex, SoDA, Purify, ...

Test

SQA TeamTest, Quantify, PerformanceStudio,...

Deployment

SoDA, ClearCase, ...

Supporting Workflows

Config. & Change Mgmt.

ClearCase, ClearQuest

Project Management

Unified Process, Microsoft® Project, ...

Environment

Unified Process, Rational Tools

NNTu
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Thich nghi hoa mot qui trinh

NNTu

Viéc thich nghi mot qui trinh bao gdm cau hinh va cai
dat qui trinh

Khi cau hinh qui trinh, process framework dugc lam
cho théa man cac yéu cau va rang bubc cua to chuirc
tiép nhan

o Két qua dwoc ghi nhan trong “Development Case”

Khi cai dat qui trinh, thwe té cua té chire dwoc thay
do6i dé dung hiéu qué qui trinh

z@»@»@
g/' B
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Rational Unified Process

NNTu

Unified Modeling Language (UML) la ngon ngi* dung
dé dac ta, trwc quan hoa, xay dwng, va lam swu liéu vé
céac artifact cila moét hé thong phan mém

M6t qui trinh phat trién phan mém dinh nghia Ai lam
Gi, Khi nao va Nhw thé nao dé xay dwng mot san
pham phan mém

RUP co6 4 phase: Inception, Elaboration,
Construction va Transition

M6i phase cham durt tai cac moc chinh va gom 1 hay
nhiéu iteration

Mot iteration 1a mot chudi cac hoat ddng véi mot ké
hoach Iap san va mét tiéu chuan lvong gia, cé két qua
la mot phién ban release

Cong Nghé Phan Mém - W2007
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Rational Unified Process

Mot workflow nhém cac hoat déng lién quan v&i nhau

M,c“)i workflow dwgc thwe hién trong 1 iteration va cho
két qua Ia mét model dwoc san sinh theo tirng budc

Mét artifact 1a mot phan thdng tin dwoc san sinh ra, hiéu
chinh, hoac dung b&i mot process

Mot worker la mot vai tro do mot cac nhén h‘ay 1 nhém
dam trach trong 1 t6 chirc phat trien phan mém.

M6t activity 1& mot don vi cong viéc co thé dwoc yéu
cau thuwc hién
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NNTu
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'Hwéng dbi twong

*

= Cac nguyén tac co ban cua 00

s Cac khai niém co’ ban cua 00

= Sirc manh cua OO

s Cac cor ché mo hinh hoa co ban ciia UML
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an cua 00

>

b

AC CO’

t

N

y

ac nguyeén

C

Hwoéng doi twong

AyosiesalHy
deo ueyd yuiy

ALelnpon
2y} uop yui

uolje|nsdeosuy
106 Buop yui]

uoljoeaisqy
eoy buobn) nna |
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Thé nao la triru twong héa?

Ngwdi ban hang

N[} }—H—H—H—H—HH—H—H;

San pham

Khach hang

Quan ly dwoc do phirc tap

NNTu Cong Nghé Phan Mém - W2007
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Pong goi (Encapsulation) la gi?

Che dau cai dat bén trong véi clients

o Clients phu thubc vao interface -
~ N \
— N \_
-~ \ \ \ 1 [ |
A W
\ 1

Tang tinh mém déo
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Tinh don the l1a gi?

= Phan chia nhé mét van dé phirc tap thanh nhiéu
phan nho, don gian hon quan ly dwocNhan
don dat hang

‘ Thwc hién

don dat hang

Hé thong xr ly
don dat hang

Tinh tién

Quan ly dworc dé phirc tap
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Sw phan cap (Hierarchy) la gi?

Tai san
= Mdrc do triru twrong hoa
Tang murc db
triru twrong
Tai khoan Chirng khoén Bat dong san

Tai khoan Taikhoan  Cd phiéu Trai phiéu
Tiét kiem  Thanh toan

Giam murc do
trieu twrong

Céc phan tr trén cang mét miec
phai c6 cung mire do treeu twrong
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'Hwéng dbi twong

X . Cic nguyén tac co ban cia 00
= Cac khai niém co’ ban cua OO
= Sirc manh cua OO
s Cac cor ché mo hinh hoa co ban ciia UML
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Cac khai niém co’ ban

Object

Class

Attribute

Operation

Interface (Polymorphism)
Component

Package

Subsystem

Relationships

NNTu Cong Nghé Phan Mém - W2007
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'Cac khai niém co ban
*
= Object
m Class
m Attribute
x Operation
n Interface (Polymorphism)
s Component
s Package

m Subsystem
m Relationships
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Object la gi?

M6t cach khong hinh thire, mét doi twgng biéu dién mot
thwc the, dang vat ly, khai niém, hoac phan mém

o Thuc thé vat Iy %ﬁ%@a
o Thuc thé khai niém BW

Chemical Process

o Thwe thé phan mém .

!
l

>
@ > @

Linked List
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Moét dinh nghia hiéu qua hon

Mot doi twong la mét khai niém, sw triru twong, hodc mot
vé} v&i gi®i han ré rang va c¢é y nghia v&i moét irng dung cu
the

M6t dbi twong co:

o Trang thai

o Hanh vi

o Binh danh (ldentity)

NNTu Cong Nghé Phan Mém - W2007
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Biéu dién doi twong

= M6t doi twong dwoc biéu dién b&i mét hinh chir nhat voi
tén dwoc gach dwéi

: Professor
a+b=10
ProfessorClark
Chi ¢o6 tén Class
Professor Clark
ProfessorClark : -

Professor Chi c6 tén doi tuong

Tén class va tén doi tuong
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'Cac khai niém co ban

*- Object
= Class
m Attribute
x Operation
n Interface (Polymorphism)
s Component
s Package
m Subsystem
s Relationships
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Class la gi?

Class la mé ta ctia mot nhom doi tuc_yng,cé chung cac thudc tinh
(attributes), hanh vi (operations), cac moi quan hé va nglr nghia

o M6t dbi twong la mot thé hién cla class
MOt class la sw triru twong ma trong do:

o Nhan manh céac tinh chat quan trong

o B qua céc tinh chat khac

Nguyén tac OO: Triru twong héa

NNTu Cong Nghé Phan Mém - W2007
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Vi du vé Class

Properties
Tén

Pia diém
Thot gian
Sé tin chi
Gid bat dau
Gio két thuc

Class
Course

Behavior

Thém mot sinh vién
Huy mot sinh vién
Lay danh sach gio su
Xac dinh hét chd chua

NNTu

Cong Nghé Phan Mém - W2007

54



Biéu dién Class

= M6t class biéu dién bang mét hinh chi® nhat gém ba phan

+b=10 @
Professor °

Professor Clark -
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Cac phan trong mét Class

Mét class bao gdbm ba phan

o Phan dau chira tén class

o Phan th& hai cho thay cau tric cua I&p (attributes)

o Phan th&r ba cho thay cac hanh vi cta I&p (operations)

Tén class *|_Professor

. name

Operations *| create()

save( )
delete( )
change( )
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Céac lop doi twong

= Ban nhin thay c6 bao nhiéu class?

NNTu Cong Nghé Phan Mém - W2007
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Quan hé giira class va doi twong

M6t class la mét dinh nghia triru twong ctia mét doi twong

o N6 dinh nghia cau tric va hanh vi cia mdi déi twong trong
lop

o N6 dwoc dung nhw khudn mau dé tao doi twong

Cac dbi twong dwoc nhom thanh cac class

Class

Objects

=3 | Professor

Professor Smith Professor Mellon

Professor Jones

NNTu Cong Nghé Phan Mém - W2007 58



'Cac khai niém co ban

m Object
y¢ = Class
= Attribute
x Operation
n Interface (Polymorphism)
s Component
s Package
m Subsystem
s Relationships
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Thuoc tinh (Attribute) la gi?

Class

Attribute

NNTu

*Cou rseOffering

number
startTime
endTime

Object

Attribute Value

T

=

Cong Nghé Phan Mém - W2007

AN

:CourseOffering

number = 101
startTime = 900
endTime = 1100

:CourseOffering

number = 104
startTime = 1300
endTime = 1500
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Cac khai niém co ban cia Hwéng doi
twong

m Object
m Class
* m Attribute
= Operation
m Interface (Polymorphism)
s Component
s Package
m Subsystem
s Relationships
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Hanh vi (Operation) la gi?

CourseOffering
Class /

ddStudent

deleteStudent
_ / getStartTime
Operation

getEndTime

NNTu Cong Nghé Phan Mém - W2007
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'Cac khai niém co’ ban

x Object

m Class

m Attribute

*- Operation

= Interface (Polymorphism)
s Component

s Package

m Subsystem

s Relationships

NNTu Cong Nghé Phan Mém - W2007 63



Polymorphism la gi?

Kha néng che dau nhiéu cai dat khac nhau bén dwdi mét giao
dién duy nhat

4 )
4 ) 4 )
\_ )
N y = N y
| s— | . | s— |
Nha SX A . NhasxB _ Nhasxc

o, o S o
% e " 0 .
S .
o m o g
* o*

Nguyén tac OO: .

Dong goi "=
HEN

H
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Interface la gi?

Interface hinh thirc hoa polymorphism
Interface hé tro kién truc “plug-and-play”

Tube
<<interface>> =TT -7
Shape A
Pyramid

Draw 4' --------
Move
Scale q‘ ~~_
Rotate Tt~ Cube

Quan hé Realization



-

Bieu dién Interface

R X Tube
Bi€u dién rut gon
Pyramid
Shape Cube
Biéu dién chinh téc _ | Tube
(Class/Stereotype) <<interface>> -7
Shape wy
Pyramid
Draw < [
Move
Scale N- .
Rotate T~ Cube
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'Cac khai niém co ban

m Object
m Class
m Attribute
x Operation
* n Interface (Polymorphism)
= Component
s Package
m Subsystem
s Relationships

NNTu Cong Nghé Phan Mém - W2007
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Component la gi?

Mbt phan khong tam thudng clia hé thong, gan nhu doc 1ap va
co thé thay thé dworc, gitr mot chire nang ro rang trong hé thong
M&t component c6 thé 1a )

o M6t source code component Nguy,én tavc,f)o-'
o M®ét run time components hodc Dong goi

o MOt executable component

Source File |—_|—| <<EXE>> <<DLL>>
Name ] Executable Component
—AName——— Component Name

Interface
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'Cac khai niém co ban

m Object

m Class

m Attribute

x Operation

n Interface (Polymorphism)
*- Component

= Package

m Subsystem

s Relationships
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Package la gi?

M6t package 1a mét co' ché dé té chire cac phan t&r vao thanh
cac nhom
M6t phan tl trong mé hinh c6 thé chira cac phan t&r khac

Nguyén tac OO:
Package Name Tinh don the

Dung dé
o To chirc mé hinh dang phéat trién
o M6t don vi trong quan tri ciu hinh



'Cac khai niém co ban

m Object

m Class

m Attribute

x Operation

n Interface (Polymorphism)
s Component

s Package

*- Subsystem

s Relationships
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Subsystem la gi?

T hop clia mot package (co thé chira cac phan ti khéac trong
mo& hinh) va mét class (c6 hanh vi)

Hién thwc hoa mdt hodc nhiéu interface dinh nghia cho hanh vi

cla no
Realization \ -
ubsystem
( ) <<subsystem>> |
Interface —_ Subsystem Name
Interface

Nguyén tic 00: Péng goi va Tinh don thé
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Subsystem va Component

Component la thé hién & murc vat ly cua mét khai niém trivu
twong trong thiét ké

Subsystem c6 thé dung dé biéu dién cac component trong thiét
ké

Design Model Implementation Model
I
O <<subsystem>> O_E Component
Component Name Name
Component Component
Interface Interface

Nguyén tic 00: Péng goi va Tinh don thé
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Cac khai niém co ban cia Hwéng doi

twong

Object
Class
Attribute
Operation

Interface (Polymorphism)

Component
Package
Subsystem
Relationships

NNTu

Cong Nghé Phan Mém - W2007
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Cac moi quan hé

Association (Két hop)

o Aggregation (Thu nap/Bao gép/Tu hop)
o Composition (Cau thanh)

Dependency (Phu thudc)

Generalization (Téng quat hoa)

Realization (Hién thwc hoa)

Association

name multiplicity

) navigation

0.1 - Employs
end — end

e : employer employ’ee unfilled diamond for aggregation

/' /. filled diamond for composition

interface specifier role name

NNTu Cong Nghé Phan Mém - W2007
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Moi quan hé: Association

M6 hinh hoa mét lién két ngl¥ nghia gilra cac class
Tén Association

AN

Professor Day cho University
Association Tén Role
Cl \
ass Professor /

NNTu

University

Employee = Employer

Cong Nghé Phan Mém - W2007
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Moi quan hé: Aggregation

M6t dang dac biét clia association md hinh hod mdi quan hé
toan the-bd phan gitra mét thwe thé va cac bbé phan cua né
Whole Part

N\ /

Student Schedule
"7

Aggregation
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Moi quan hé: Composition

M6t dang aggregation c6 tinh s& hiru cao va cung chu ky séng
o Cac bd phan khdng thé song lau hon thwe thé

Whole Part

N\ /

Student Schedule
)

Composition
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Association: Ban s6 va Chiéu

Ban sb xac dinh sb dbi twong tham gia vao mot mdi quan hé

o Sb cac thé hién cia modt class quan hé véi MOT thé hién
cua moét class khac

o Pwoc chira & mbi dau cda quan hé association

Association va aggregation méc‘dinh la hai chiéu, nhwng nguoi

ta thwong gi¢i han theo mot chiéu

o Mdi tén dwoc thém vao dé chi chiéu ctia mdi quan hé
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Association: Ban so6

K
C
K

nONng xac dinh
Ni Mot

ndng hodc nhiéu

M6t hodc nhiéu

Khong hoac mot

Khoang dwoc chi dinh
Cac khoang khong lién tuc

NNTu

Cong Nghé Phan Mém - W2007
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Vi du: Ban so va Chieu

NNTu

Multiplicity

Student

7 N

Schedule

K>

/

Navigation

Cong Nghé Phan Mém - W2007
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Moi quan hé: Dependency

Quan hé gitra hai phan tlr trong mé hinh ma thay doi & phan tu
nay co thé gay ra thay ddi & phan t kia
Quan hé “sir dung”, khdng cau tric

Client >| Supplier Component

Class > / /

i Supplier
Package \ Dependency % Client )I:::I PP
relationship / |

ClientPackage \ SupplierPackage
_——

Dependency
relationship
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Moi quan hé: Generalization

Quan hé gitra cac class trong dé mét I&p chia sé cau tric
va/hoac hanh vi cia moét hoac nhiéu class khac

Xac dinh mot sw phan cap cac mirc do triru twong trong dé6 mo6t
subclass ké thtra tr mét hoac nhiéu superclass

o Don ké thira
o Da ké thira

. . Y V.11 B ~ > ”
Generalization Ia quan hé “la m6t dang cua



Vi du: Pon ké thira

Mot class ké thira ttr mot class khac

Superclass
(cha)

Subclasses

NNTu

TO tién

Account

balance
name
number

Withdraw()

CreateStatement

F

Checking

Withdraw(

Hau dué

Savings

Getinterest()
Withdraw()

Cong Nghé Phan Mém - W2007
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Vi du: Pa ke thira

M6t class ké thira tir nhiéu class khac

FlyingThing Animal
ﬁ i Pa ké thira
Airplane Helicopter Bird Wolf Horse

Chi str dung da ké thira khi that can, va luén

NNTu

phai can than !

Cong Nghé Phan Mém - W2007
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Cai gi dwoc ké thira?

M6t subclass ké thira cac thudc tinh, hanh vi va cac mdi quan hé
tr cha né

Mbt subclass cé thé:
o B sung thudce tinh, hanh vi va cac mdi quan hé
o Binh nghta lai cac hanh vi (nén can than!)

Cac thudc tinh, hanh vi va cac mdi quan hé chung dwoc dat &
murc cao nhat co thé trong cau truc phan cap

Sw ké thira Iam néi bat cac diém twong dong gitra cdc class



Vi du: Cai gi dwoc ké thira

Superclass
(cha)

Subclass

NNTu

owner

Person

generalization

GroundVehicle
weight
licenseNumber 0.*
register( )
Car Truck
size tonnage
getTax( )

Cong Nghé Phan Mém - W2007
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Moi quan hé: Realization

M‘C)t classifier dong vai trd mét hop ddng ma moét classifier khac
dong y thwc hién

Xuat hién gitra:

o Cac Interface va cac classifier hién thwc chung

O— Class Component
o Subsystem
Interface terface
-\nterface\
) . Dang tat _ L
o Cac Use case va cac collaboration hién thuc
Chung Dang chinh tac

- "~

___/ _____________ 7 \
_\\__//

Use Case Use-Case Realization
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'Gi6i thiéu vé Hwéng déi twong: Cac
chu de

= Cac nguyén tac co ban cia OO
* s Cac khai niém co’ ban cua 00
= Strc manh cua OO
s Cac cor ché mo hinh hoa co ban ciia UML

NNTu Cong Nghé Phan Mém - W2007
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Strc manh ctia Hwéng doi twong

Mot mo hinh chung

C6 tinh dé dung lai

M6 hinh phan anh chinh xac thé gioi thuc

o M6 ta chinh xac hon cac tap dir liéu va cac x& ly

o Pwoc phan ra dwa trén cac phan chia tw nhién

o Dé hiéu va dé bao tri

Tinh 6n dinh

o Mot thay doi nhé trong yéu cau khong gay ra s thay doi
|&'n trong hé thong dang phat trién



‘ Vi du: Sales Order System

Dat hang

| San xuat

[N H A

/\

§§ ‘H H H\ I )

Van chuyén bang




Class Diagram cua vi du “ban hang”

Sale
seller buyer/ \tem sold shipping mechanism
Salesperson Customer Product Vehicle

/' N\

Corporate Individual Truck Train




Hiéu rng cua sw thay doi yéu cau

Gia st ban can phwong
tién van chuyén moi ...

Sale

seller buyer jtem sold ing mechanism
Salesperson Customer Product Vehicle
Corporate Individual Truck Train Airplane

Viéc thay doi lién quan dén viéc thém 1 subclas mé&i



'Hwéng Dbi Twong

% =

= Cac co ché moé hinh hoa co’ ban cua UML

NNTu Cong Nghé Phan Mém - W2007
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Cac khudén mau (Stereotype)

= Phan I&p va mé& rédng cac phan tl trong hé thong ky hiéu UML

= Dinh nghia mot phan t& cia mé hinh méi dwa trén mét phan tor
khac

= C6 thé ap dung cho moi phan t&r mé hinh

=« Puwoc biéu dién véi tén dat trong dau << >> hoac bang cac icon

khac

MyBoundaryClass

<<boundary>>
MyBoundaryClass
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Vi du: Stereotype

<<boundary>>

HO-

~
<<boundary>> "~ .
<<trace>>

N .
~ a|DesignClass

—

<<Processor>>
Processor #1

Processor #1
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Cac ghi chu (note)

C6 thé dat ghi chd cho moi phan t&r UML

Ghi chu dung dé thém théng tin cho cac lwoc do

N6 Ia hinh chir nhat bi bé géc

Ghi chu c6 thé moc ndi véi mot phan tir bang mot dwong diet nét

There can be up to one
MaintainScheduleForm per
_____________ user session.

MaintainScheduleForm




Cac gia tri dinh (Tagged Values)

La sy m& rdng cla cac thudc tinh hoac cla cac phan t&r UML
La mét s thudc tinh dwoc dinh nghia san b&i UML

o Persistence

o Location (chang han client, server)

La cac thudc tinh ¢o thé,dwo’c tao b&i cac nha méd hinh hoa UML
phuc vu cho muc dich bat ky

PersistentClass
{persistence} anObject : ClassA
{location=server}




Cac rang buoc (Constraints)

Ho tro’ viéc thém céac luat méi hodc hiéu chinh cac luat dang ton
tai

Member 1
Professor |7~ A Department
: {subset}
Department Head :
1 1
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Q/A
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