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B& mén Coéng nghé Phan mém
VIienCNTT & TT
Trwdng Dai hoc Bach Khoa Ha Noi

)=

LAP TRINH HUONG DOI TUONG
Bai 12. Biéu d6 I8p

ﬂ Muc dich

= MO ta khung nhin tinh cla hé thdng va cach
dua né vao trong moét md hinh.

= Minh hoa cach doc va hi€u mét biéu do 13p.

= MO hinh hda mai lién két (association) va két
tap (aggregation) va chi ra cach moé hinh chua
ng vao biéu do I3p.

= M6 hinh t6ng quét hda (generalization) trén
mot biéu do 16p.

;‘ NOi dung

1. Biéu dd I3p (Class diagram)

2. Lién két (Association)

s. Két tap (Aggregation)

+. TOng quat héa (Generalization)

;| NOi dung

1. Biéu d6 I8p (Class diagram)
2. Lién két (Association)
s.  Két tap (Aggregation)
+. TOng quat héa (Generalization)
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]-‘ 1.1. L&p (Class)

= S dung hinh ch nhat gdm 3 thanh phan
= Tén lop
= Cac thudc tinh
= Cac phwong thirc

Class_Name

attribute1
attribute2
attribute3

method1()
method2()
method3()

:-‘ Biéu dién thudc tinh

= Chi ra tén, ki€u va gia tri mdc dinh néu cd
= attributeName : Type = Default

= Tuan theo quy udc dat tén cua ngdn ngir cai
dat va cua du an.

= Kiéu (type) nén Ia kiéu dir liéu cd ban trong
ngon nglr thuc thi
= Kiéu dif liéu cé san, kiéu dir liéu ngudi dung dinh

nghia, hodc I8p tu dinh nghia.

1-‘ M0 ta phuang thuc

= Tén phuang thic:
= M0 ta két qua
= SUr dung goc nhin cta ddi tugng khach (client - d
Oi twong goi)
= Nhat quan giifa cac I&p
= Chil ky cua phwong thirc:
operationName([direction] parameter:class,...):returnType

= Direction: in (mac dinh), out hodc inout

CuuDuongThanCong.com

:-| Pham vi truy cap (Visibility)

= Pham vi truy cdp dugc st dung dé thuc hién
kha nang doéng goi

private

public protected
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Pham vi truy cap dudc biéu dién nhu the

1-‘ nao?

= Cac ky hiéu sau dudc st dung:

. + Public access
. # Protected access
. - Private access

Class1
- privateAttribute
+ publicAttribute
# protectedAttribute

- privateOperation ()
+ publicOPeration ()
# protecteOperation ()

Pham vi (Scope)

= Xac dinh s& lugng thé hién cua thudc
tinh/thao tac:
= Instance: Mot thé hién cho mdi thé hién clia mdi I6p
=« Classifier: Mot thé hién cho t&t ca cac thé hién cla I6p
= Pham vi Classifier dugc ky hiéu bang cach
gach dudi tén thudc tinh/thao tac.

Class1

- classifierScopeAttr
- instanceScopeAttr

+ classifierScopeOp ()

+ instanceScopeOp ()

10

1-‘ Vi du: Scope

Student

- name
- address

- studentlD

- nextAvaillD : int

+ addSchedule ([in] theSchedule : Schedule, [in] forSemester : Semester)
+ getSchedule ([in] forSemester : Semester) : Schedule

+ hasPrerequisites ([in] forCourseOffering : CourseOffering) : boolean

# passed ([in] theCourseOffering : CourseOffering) : boolean

+ getNextAvaillD

11

;| 1.2. Biéu do I16p la gi?

n Bleu dd I6p chi ra sy ton tai cia cac I&p va m
bi quan hé gilra chung trong ban thiét ké
logic ctia mét hé théng

® Chira cu truc tinh ctia mé hinh nhw 16p, cAu truc bén
trong clia chiing va méi quan hé véi cac I&p khac.

=« Chi ra tAt cd hodc mét phan ciu tric I6p ctia mot hé thd
ng.
" Khong dwa ra cac thong tin tam thoi.
* Khung nhin tinh cta mot hé thong cht yéu h
6 tro cac yéu cau chirc nang cla hé thong.

12
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]-‘ Bi€u d6 I3p (Class Diagram — CD)

= Khung nhin tinh cta hé théng

CloseRegistrationForm Schedule CloseRegistrationController
- semester

+ open() + is registration open?()

+ close registration() + commit() + close registration()

+ select alternate()

+ remove offering()
+level() Professor
+ cancel() “name
Student + get cost() - employeelD : Uniqueld
+ delete() - hireDate
+ it + submit() - status
& gz;tzlctgéz.mo +save() - discipline
+ get schedule() +any conflicts?() - maxLoad
+ delete schedule() + create wi%h offerings() . _
+ has pre-requisites() + update with new selections() + submitFinalGrade()
+ acceptCourseOffering()
+ setMaxLoad()
+ takeSabbatical()
+ teachClass()

13

;‘ Khi nao st dung biéu do 16p?

= TU vung cla hé thdng (Vocabulary)
= Khi triru fwong héa mot phan hodc bén ngoai hodc bién c
Ga hé thong.
= Chira két qua triru twong hda va trach nhiém cla ching
= COng tac (Collaboration)
= Nhom cac I6p va cac thanh phan khac lam viéc cung
nhau dé thyc hién mot cong viéc nao dé.
= Lugc d6 CSDL logic (Logical database
schema)
= Twong tw nhw ban thiét ké& khai niém cho CSDL
= Chtra cac dbi twong can lwu triv 1au dai tlc 1a can lwu
trong CSDL

14

;‘ Vi du Biéu d6 I3p

= CO cach nao t&t hon dé td chirc biéu dd 16p?

RegistrationController
e ~——
h_ro ]

Schedule
I |
I

—
. ]
Professor
—

—

RegisterForCoursesForm I
I ——————
I

Student

‘ Course ‘ ‘ CourseOffering ‘
[ 1 ]
L 1 ]

CourseCatalogSystem
BillingSystem
——
1

15

§| Goi (package)

= Mt co ché chung dé tbé chirc cac phan ti th
anh nhom.

= M6t phan ti trong mé hinh c6 thé chira cac
phan t& khac.

]

University
Artifacts

16
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]-‘ Vi du: Registration Package

Registration

CloseRegistrationForm CloseRegistrationController
/— 1 — ————————
I 1

RegisterForCoursesForm RegistrationController
I ———— I ——
— — 1 I

17

;‘ NGi dung

1. Biéu dd 16p (Class diagram)

». Lién két (Association)
s.  Két tap (Aggregation)
+. TOng quat héa (Generalization)

18

:-‘ Lién két (association) la gi?

= MGi lién hé ngilr nghia gilra hai hay nhiéu I6p
chi ra su lién két gilra cac thé hién cla ching

= MGi quan hé vé mat cau truc chi ra cac doi tu
ong cla I8p nay cé két ndi vdi cac déi tugng
cla I8p khac.

Student Schedule Course

=

:.| BGi sO quan hé (Multiplicity)

= Bdi s6 quan hé la s lugng thé hién ctia mét |
dp lien quan t8i MOT thé hién cla I3p khac.
= V&i mdi lién két, c6 hai bdi s6 quan hé cho
hai dau cua lién két.
= V&i mdi d6i tugng clia Professor, ¢ nhiéu Course
Offerings c6 thé dudc day.
= V&i mdi d6i tugng clia Course Offering, cé thé cé
1 hodc 0 Professor giang day.

Professor instructor CourseOffering

0.1 0.* 20
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]-‘ Biéu dién bdi s6 quan hé

Unspecified
Exactly One | 1
Zero or More | o.
Zero or More
One or More | 1.
Zero or One (optional valug) | 0.1
Specified Range | 2.4
Multiple, Disjoint Ranges | 24.6

21

:-‘ Vi du vé boi s6 quan hé

RegisterForCoursesForm 1 RegistrationController

0..1

0..1

Student Schedule — CourseOffering

22

1-‘ NOi dung

1.

2.

3.

4.

Bi€u d6 I3p (Class diagram)

Lién két (Association)

Két tap (Aggregation)

Téng quat héa (Generalization)

23

Két tap (aggregation) la gi?

= La mot dang dac biét cua lién két mo hinh hé
a m&i quan hé toan thé&-bd phan (whole-part)
gitra ddi tugng toan thé va cac bd phan cla
no.
= Két tap la moi quan hé “la mot phan” (“is a part-

of ).

= BOi s& quan hé dudc biéu dién gidng nhu cc
lién két khac

Whole 1 Part

0..1

24
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1-‘ Vi du vé két tap

RegisterForCoursesForm

RegistrationController

0.1

1 *
Student [<>——— Schedule — CourseOffering

25

;‘ Cau thanh (Composition) la gi?

= MOt dang cua két tap véGi quyén s6 hiru manh
va cac vong ddi trung khdp gitra hai lop
= Whole s@ hitu Part, tao va huy Part.

= Part bi bo di khi Whole bi bd, Part khéng thé ton tai néu
Whole khong ton tai.

Whole Part

l |

Whole Part

|

Composition 26

1-‘ Association, Aggregation and Composition

= MGi quan hé giira cac I6p
(relationship)

= Lién két (Association)
« S dung (use-a)
= Két tap (Aggregation)
» Strong association
= has-a/is-a-part
= Hgp thanh (Composition)
» Strong aggregation
« Share life-time

27

;| Vi du — Association

public class StudentRegistrar {
public StudentRegistrar () {
(new RecordManager()) .initialize();

}

} Stude ntRegistrar Recordlanager

+ StugenRegigrar| + Initialize() : wid

= MGt I6p sur dung I6p khac

= L&i goi phuang thifc clia d6i tugng thudc I16p nay trong I6p
kia

= Thudng dudc cai dét bang tham chi€u (nhung khdng bat bu
0c).

28
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]-‘ Vi du — Aggregration vs. Composition

= University chira (own) nhiéu Department
= MOi Department cé 1 s6 cac Professor

University faculty Department members Professor
b o— KoO—
1 0..20 0.* 0.5

= NEu hly University:

= Cac phong ban ciing khéng con ton tai

= Nhung cac Professor trong cac Department van con ton tai
= Dau hiéu khac:

= 1 professor c6 thé lam trong nhiéu Department

= 1 Department chi thudc vé 1 University
29

;‘ NGi dung

1. Biéu dd 16p (Class diagram)
2. Lién két (Association)
s.  Két tap (Aggregation)

+. Tdng quat héa
(Generalization)

30

]-‘ Tong quat hoa (Generalization)

= MGi quan hé gilra cac I8p trong d6 mét I6p
chia sé cau tric va/hodc hanh vi v8i mot hoa
¢ nhiéu 16p khac

= Xac dinh su phan cap vé muc do triu tugng
hda trong do I8p con k€ thira tir m6t hodc
nhiéu I8p cha
= Dan k€ thira (Single inheritance)
= Da ké thira (Multiple inheritance)

= La méi lién hé “la mot loai” (Mis a kind of”)

31

L&p truu tugng va I8p cu thé

;| (Abstract and Concrete Class)

= L&p triru twong khéng thé co dbi twong
= Chta phwong thirc triru twong
= Chir nghiéng

= L&p cu thé cé thé co dbi twong

Discriminator Animal <+—— Abstract class

\ + communicate () «——— Abstract operation

Communication 4 There are no direct instances of Animal

+ communicate ()

+ communicate ()

All objects are either lions or tigers

32
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1_‘ Vi du vé Bon k€ thua

= Mot 16p ké thwra tir MOT I&p khac

Ancestor
Account

- balance

Superclass - name
(parent) - number

+ withdraw()

+ createStatement() Generalization

ZTX / Relationship

Subclasses
(children) Savings Checking

Descendents 3

;‘ Vi du vé ba ké thua

= Mot I&p cé thé ké thira tir nhiéu I&p khac

FlyingThing Animal
A Multiple Inheritance ’l‘
Airplane Helicopter Bird Wolf Horse

Str dung da ké thira chi khi can thiét va luén luén phai c
an than!

Pa hinh (Polymorphism) la gi?

= Kha néng che giau céac thwe thi khac nhau dw
&i mot giao dién duy nhét.

—
I I
Manufacturer B
Manufacturer A "o - R . Manufacturer C
3 * - * .*
o .

o, e .
o - .
. " .
64 .
*n .
DR

OO Principle:
Encapsulation

Remote Control 35

34
n 7 7 . . Ay
Tong quat hoa: Thuc thi da hinh
Animal
+ communicate ()
+ communicate () + communicate ()
Without Polymorphism With Polymorphism
if animal = “Lion” then Animal communicate
Lion communicate
else if animal = “Tiger” then
Tiger communicate
end
36
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Bai tap

= Given:
= A set of classes and their relationships
= Draw:
= A class diagram

37

CuuDuongThanCong.com

= A class diagram containing the following classes: Personal
Planner Profile, Personal Planner Controller, Customer
Profile, and Buyer Record.

= Associations drawn using the following information:

= Each Personal Planner Profile object can be associated with up
to one Personal Planner Controller object.

= Each Personal Planner Controller object must be related to one
Personal Planner Profile.

= A Personal Planner Controller object can be associated with up
to one Buyer Record and Customer Profile object.

= An instance of the Buyer Record class can be related to zero or
one Personal Planner Controller.

= Zero or one Personal Planner Controller objects are associated
with each Customer Profile instance.

38
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