Phan tich va Thiét ké Hu6ng doi tugng
dung UML

Module 13: Thiét k& Class




Muc tieu
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¢ Tim hi€u muc dich cia budc thi€t k& Class va
vi tri cua cong doan nay trong qui trinh

¢ Xac dinh bo sung cac class va quan hé cua
Chung can dé hd trg cho viéc cai dit cdc co
ché kién tric di chon

¢ Xac dinh va phan tich viéc chuyén do1 trang
thdi cdc doi tudng trong cic class ki€ém sodt
dugc trang thai

¢ Tinh chinh cidc quan hé, operation, va thudc
tinh
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Vi tri clia Thiét ké Class
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Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cdc moi két hgp

Pinh nghia cdc quan hé tdng quit hda
Gidi quy€t dung do giira cdc Use-Case
Xt 1y cdc yéu cau phi chifc ning néi chung
Checkpoints
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Cac khao sat khi thiét ke Class

¢ Class stereotype

= Boundary

= Entity

= Control
¢ Cac design pattern kha dung
* Céc cd ch€ kién tric

" Persistence

= Distribution
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Can bao nhiéu Class ?

+ Néu nhiéu class don gidn. Nghia 13 mdi class:
= P6ng g6i mot phan it hon trén toan bo hé thdong
= Nhiéu khd niing dung lai hon
= Dé cai dit hon
+ Néu nhiéu class phitc tap. Nghia 12 mdi class:
= P6ng g6i mot phan nhi€u hon trén toan bd hé thong
= [t kh4 ning dung lai hon
= Kho cai dit hon

Mot class phai co mot muc tiéu ro rang.

Mot class phdi lam mét viéc gi dé va phdi lam tot diéu nay !
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Thiét k& cac Boundary Class

¢ Cac User interface (UI) boundary class

" COng cu xay dung giao di€n ngudi dung nao sé
dudc su dung?

= Bao nhiéu giao dién c6 thé dudc xay dung bdi
cong cu?

¢ Cac External system interface boundary class

* Thudng dugc md hinh nhu subsystem
MainWindow SubWindow

N
MainForm T / T

Button DropDownlList
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Thiét ké cac Entity Class

¢ Cac Entity object thuong thu dong va persistent

/ VAl k k A ~ / /{) A O y o A\
¢ Cac yéu cau ve hi€u ning c6 thé budc ta phai tai xay
dung

¢ Xem thém budc xacidinh Persistent Class

Analysis | Design

<< entity >> FatClass
FatClass

- transientBookeeping
+ commonlyUsedAtt1 + getCommonlyUsedAtt1()
+ commonlyUsedAtt2 + getCommonlyUsedAtt2()

+ rarelyUsedAtt3 + getRarelyUsedAtt3()
+ rarelyUsedAtt4 + getRarelyUsed Att4()

[ 1

FatClassDataHelper FatClassLazyDataHelper

- transientBookeeping

+ commonlyUsedAttl + rarelyUsedAtt3
+ commonlyUsedAtt2 + rarelyUsedAtt4
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Thiét ké Control Class

¢ Chuyén gi xay ra vdi cac Control Class?
= Chidng that sy’ can thi€t?
» CO phai tach ching ra khong?
* Dya vao dau dé quyét dinh?
= PO phuc tap
= Kh4 niing thay doi
* Tinh phan tan va hi€u nang
= Transaction management
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Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cac moi két hgp

Pinh nghia cdc quan hé tdng quat héa
Giai quyét dung do gitra cdc Use-Case
X1t 1y cdc yéu cau phi chirc ning néi chung
Checkpoints
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L 4
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Xac dinh Persistent Cla§s

* Moi thé hién clia class déu doi hdi phai Iuu giff trang
thai cua né
* C4c Persistent class dugc gan véi cd ché persistence

Client Analysis Design Implementation
Class Mechanism Mechanism Mechanism

(Conceptual) (Concrete) (Actual)

Legacy Data

_* Persistency _ﬂ’ RDBMS P IDBC to Ingres

New Data

Persistency _»| OODBMS +—F»  ObjectStore

|

|

|
Student '}

|

|
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Database Design Preview

¢ Persistence strategy must be coordinated

¢ O day, nhd ring cdc class d€u persistent

' Class \I
Design

Designer

O
' Database> \

Design

Database Designer

Data Model
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Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cac moi két hgp

Pinh nghia cdc quan hé tdng quat héa
Giai quyét dung do gitra cdc Use-Case
X1t 1y cdc yéu cau phi chirc ning néi chung
Checkpoints
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Binh nghia cac Operation

¢ Muc dich

= Anh xa cdc nhiém vu di xdc dinh ¢ mdc phin tich
thanh cac operation thyc hi€n ching

* Nhirng cdi cAn xem xét:
» Tén Operation, signature, va mo ta
= (Operation visibility
= Tam vuc Operation
e Class operation hay instance operation
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Nhac lai: Operation la gi ?

CourseOffering
Class /

.ilddStudent
deleteStudent
getStartTime
Operation getEndTime

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
Duong Anh Buc




Operation: Tim ching ¢ dau?

¢ Cac thong di€p trong cac interaction diagram

:ClassA :ClassB -ClassA -ClassB

performResponsibility():result

—=|
I

|
|
|
// Perform responsllibility
”
|

e

I
I
I
I
|
I
-
I
I
|

¢ Cac chuc ning phu thudc vao cai1 dat khac
» Cac chifc ning quan tri
= Céc nhu cau sao chép class
= C4c nhu cau ki€m tra bing, khic nhau, ...
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Pat tén va mo ta cac Operation

¢ Cac tén thich hgp cho operation
= Chird két qud cua operation
* Ping duGi géc nhin cua client
= Nhit qudn qua tit cd cac class
¢ Pinh nghia operation signature
» operationName(parameter : class,..) : returnType

A A A 9 o k / ~
+ Cung cap mOt mo ta ngan, bao gom y nghia
cua tat ca cac tham sO
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Guidelines: Thiét k& Operation Signatures

» Khi thi€t k€ operation signatures phdi bdo ddm
ham chtra:

Cac t
Cac t

ham sO truyén theo gid tri hay tham s6?
ham s6 c6 bi thay doi bdi operation?

Cac t

ham sO 1a optional?

Tham s6 c6 gid tri mic dinh?

Mién
¢ Cang it
* Truyén

tham s hgp 1&?
tham sO cang tot
cac object thay vi “data bits”
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Phat hién Additional Clqsses va Relationships

ClassA Class?

opl(varl:Class2): Class3

Y
Class3

Additional classes va relationships cé thé dugc
thém vao dé ho trg signature

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
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Operation Visibility

+ Tinh kha ki€n dudc ding d€ cung cip tinh
dong go1
+ Gi4 tri c6 th€ 1a public, protected, hay private

Private operations

Protected
operations

Public
operations
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Ky hiéu tinh kha kién? »

¢ Cac ky hi€u sau dudc dung:
Public access
Protected access

Private access

Class

- privateAttribute
# protectedAttribute

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

* X4c dinh s6 luong thé hién cla attribute /
operation
» Instance: 1 instance cho moi class instance
» (Classifier: 1 instance cho tat ca class instance
* Tam vuc muc Classifier dugc ky hi€u bing
cach gach dudi té€n attribute/operation

Class

- classifierScopeAttribute

- instanceScopeAttribute

classifierScopeOperation()

instanceScopeOperation()

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
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Vi du: Scope

<<entity>>
Student

- name
- address

- studentID
- nextAvaillD : int

+ addSchedule(theSchedule : Schedule, forSemester : Semester)
+ getSchedule(forSemester : Semester) : Schedule

+ hasPrerequisites(forCourseOffering : CourseOffering) : boolean
# passed(theCourseOffering : CourseOffering) : boolean

+ getNextAvaillD() : int

PT & TK Huéng ddi tugng — Thiét k& ki€n trac

Duong Anh Buc




Utility Classes

| 2

* Thé nao 1a mot Utility Class?
» Utility 1a mdt class stereotype

= Dung dé chi cac class chita mot bd cac chuong
trinh con mi€n phi

¢ Tai1 sao la1 dung ching?
= P& cung cap cic dich vu c6 thé hitu dung trong
cac nglt canh khac nhau
= P& g6i cdc haim thu vién hay cdc tng dung phi doi
tugng

<<utility>>
MathFunctions
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Vi du: Utility Classes

<<utility>>
MathPack

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

+sin (angle : double) : double
+cos (angle : double) : double
+random() : double
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Vi du: Binh nghia cac Operation

<<Interface>>

_<<C(_)mf01>> ICourseCatalogSystem
RegistrationController 1| (from External System Interfaces)

from Registrati = ]
(from Registration) /0/",///+getC0urseOffermgs()

+ initialize()

+ submitSchedule()

+ saveSchedule()

+ getCourseOfferings() : CourseOfferingList

+ getCurrentSchedule(forStudent : Student, forSemester : Semester) : Schedule
+ deleteCurrentSchedule()

<<class>> + new(forStudent : string)

+ getStudent(withID : string) : Student

entSchedule

<<entity>>
Schedule

(from University Artifacts)

+registrant
0..1

<<entity>>
Student.
(from University Artifacts)

+alterpateCourses

+ getTuition() : double

+ addSchedule(theSchedule : Schedule)
+ getSchedule(forSemester : Semester) : Schedule <<entity>>

+ deleteSchedule(forSemester : Semester) CourseOffering
+ hasPrerequisites(forCourseOffering : CourseOffering) : boolean (from University Artifacts)
# passed(theCourseOffering : CourseOffering) : boolean
<<class>> + getNextAvaillD() : int

+ getStudentID() : int

+ getName() : string

+ getAddress() : string
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Bai tap: Dinh nghta cac Operation

* Hay cho biét:

" Cac architectural layers, cac package va cac phu
thudc cua ching

s . A A
» Cac Design class cho mdt use case cu thé

(con tiép)
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Bai tap: Define Operations (tt.)

¢ V31 cac design class, hay xac dinh:
» Cac Operation va mo ta hoan chinh cua ching
= Operation scope va visibility

. A e A ~ / A A ~
"= Mo1 moO1 quan hé va cac class bd sung d€ ho trg
cho cac operation da dinh nghia

(con tiép)
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Bai tap: Dinh nghia cac Operation (t.)

* XAy dung ludc do sau:

= VOPC class diagram, chia tAt cd cdc operation,
operation signature, va cac quan hé
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Nhac lai: Package Element Visibility

PackageA

Class Al

Class A2

|
|
|
|
|
|
I
|

Chi c6 thé tham

chiéu tdi cdc public
class tix bén ngoai
package chita no

PackageB

+Class B1 : 3
A -Class B2

OO Principle: Encapsulation

Public visibility — |

Private visibility —
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binh nghia cac Method

¢+ Method la gi ?
= MO ta cai dit cua operation
¢ Muc dich

* Pinh nghia cac khia canh dac bi€t cua operation
implementation

+ Nhitng gi can xem xét:

= Cac thuat toan dac biét
= Céc object va cédc operation khic can st dung

= Cich cai dit va su dung cdc attribute va cic tham
SO

= C
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Binh nghia cac trang thal

¢ Muc dich

= Thi€t k€ 4nh huong cla trang thdi ddi tugng 1én
hanh vi cia né

= Phit tri€n statecharts d€ md hinh cdc hanh vi nay
+ Nhitng gi can xem xét:

= Nhitng object nao cé trang thai ddng ké?

» Cach xac dinh cac trang thai cia mot object?

= Cach 4nh xa statechart v4i phan con lai ctia mo
hinh?

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
Duong Anh Buc




Statechart la gi?

| 2

+Lal do th1 c6 hudng vGi1 cac node l1a cac trang
thai n61 véi nhau bdi cdc transition

* MO t4 lich st d¥i sOng ctia doi tugng

State \ Event \

4 I

State Name event(args)

[guard condition]
stateVar : type = value / operation(args)

A Atarget.sendEvent(args)

entry/ entry action AN
44 do/ activity \\ s / .
exit/ exit action ction
/\ <

Activity
Transition
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Cac trang thai ddc bigt

* Trang th4i bit dau (Initial state)
» La trang thai khi méi dugc khdi tao cua object
= Mang tinh bit budc
= Chi cé thé c6 1 initial state

Initial state

* Trang thai k€t thuc (Final state)
= Chi vi tri két thic ddi sOng cua object
- Optional Final state

= C6 thé€ c6 nhiéu [ ] ®
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Qui trinh suy dan ra Statecharts

¢ Xac dinh va dinh nghia cac trang thai
¢ Xac dinh cac event

¢ Xac dinh cac transition (ho1 dap la1 cac event)
¢ Thém cac activity va cac action
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Xac dinh va dinh nghTa»céc trang thai

¢ Significant, dynamic attributes

S6 sinh vién t6i da trong 1 16p 1a 100

numStudents < 100 numStudents > = 100

Open Closed

+ Sy tOn tai va khong tOn tai cia cdc link

Professor

Link to Professor Link to Professor
— Exists Doesn’t Exist

0..* Assigned Unassigned

CourseOffering
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Xac dinh cac Event

| 2

¢ Xem x€t cac class interface operation

<<entity>> 1
CourseOffering a 0.1 <<entity>>

+ addProfessor() T Professor
+ removeProfessor()

Events: addProfessor, removeProfessor
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Xac dinh cac Transition

A

* V6i moi trang thai, xac dinh events nao gay ra transmons

dén trang thai nao, bao gom cic diéu kién ki€m sodt, néu
can

+ Transitions mo ta di€u gi xdy ra khi doi twong hoi ddp lai
mot event nhan dugc

<<entity>> 0.1 .
CourseOffering . -1 | <<entity>>

+ addProfessor() instructor Professor
+ removeProfessor()

| Unassigned

1dProfessor

removeProfessor

Assigned
PT & TK Huéng ddi tugng — Thiét k& ki€n trac
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Thém Activities va Actiqns

¢ Activities =
= K&t hgp véi mot trang thdi
= Bit dau khi trang thdi bit dau e
= CAn thdi gian d€ hoan tat /et oateontiacton
= C6 thé ngit

activity

. State B | ate v
¢ ACthIlS \Ldo: activity | thnsj_tu:._aiugl
= K&t hop vdi 1 transition
= Can thdi gian khong ddng ké d€ hoan tat

= Khong thé ngit ngang
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GUi Events

| 2

* Mot event c6 thé gdy ra viéc giti mot event
khac

* Mot activity cung c6 thé glii event dén object
khac

[ State A

event *"Tar@etObject.event

State B

do: *TargetObject.event
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Vi du: Statechart

add student / nu dents = numStudents + 1
07\“‘95% e student / numStudents = numStudents - 1

Unassigned %

seRegistration

cance
ddProfessor I j% Cancelled }7\©
_—\do: Send cancellation notices

close

removeProfessq [ numStudents = 10 | cancel
cancel

Full

close[ numStudents < 3 |

add student / Stud _ 10 closeRegistration [ has Professor assigned ]
numStudents Students + 1 num>Students = 10 ]

Assigned closeRegistration][ numStudents >= 3 ] # Committed C

do: Generate class roster

se[ numStudent
remove student / numStudents = numStudents - 1
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Vi dy: Statechart v6i cac trang thai 10ng nhau

Q superstate

s

/ numStuden Open

'Registration Closed

close Cancelled }
Unassigned —— . .
- do: Send ca \cellatlon notices

//v cancel

lose[ numS

substate

remove a profes

= 10 ]
Id a professor

closeRegistration [ has Professor assigned ]

E Assigned } closeRegistration[ numStudents >= 3 ] [ Committed }7
dd student / /enerate class roster

numStudents = numStudents + 1

@ losef-numStudents >
74

|

remove student / numStudents = numStudents - 1
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Nhiing Object co Significant State?

* C4c Object c6 vai tro thé hién ro bdi state
transitions

¢ Cac use case phuc tap la state-controlled
+ Khong can mo hinh héa tit cd cdc object
= C4c Object dé dang cai dit
= Cac Object khong thudc loai state-controlled
» Cac Object chi v6i mdt trang thai




Cach Statecharts gan véi phan con lai?

* Céac Event bi€n thanh cdc operation

¢ Cac Method phai dudgc cap nhat véi cac thong
tin ddc thu cho cac trang thai

* C4c trang thdi dudc bi€u dién bdi attributes
* Chung la input cho budc dinh nghia Attribute

[numStudents = 10]

‘ \ CourseOffering
add student / =

/- numStudents
numStudents = numStudents + 1

~—| + addStudent()

PT & TK HUSNng ddi tugng — Thi€t k& ki€n frac (Stay tunedfor derived attrlbutes)
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Bai tap: Dinh nghia States (optional)

* Hay cho biét:
= TAat ca cdc design classe
¢ Hay x4ac dinh:
" Cac Class vui significant state-controlled behavior
» Cac trang thai va transitions quan trong cua class
* Hay x4y dung lugc do:
= Statechart cua mot class
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Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cac moi két hgp

Pinh nghia cdc quan hé tdng quat héa
Giai quyét dung do gitra cdc Use-Case
X1t 1y cdc yéu cau phi chirc ning néi chung
Checkpoints
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PT & TK Huéng ddi tugng — Thiét k& ki€n trac
Duong Anh Buc




Pinh nghia Attributes

¢ Muc dich

» Formalize definition of attributes
* Nhirng gi can xem xét:

= Persistency

" Visibility

= Tén goi, ki€u, va gid tri mic dinh
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Nhac lai: Thé nao 12 Attribute?

e Object \
Attribute Attribute Value

\ :CourseOffering

number = 101

. startTime = 900
CourseOffering endTime = 1100

¥

number

startTime .
endTime :CourseOffering

number = 104
startTime = 1300
endTime = 1500
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Cach tim ra cac Attribute?

¢ Khao sat mod ta cua cac method
¢ Khao sat cac trang thai
» Bat ky thong tin ndo ma class can duy tri




Bieu dién Attribute

¢+ M6 ta name, type, va gia tri mac dinh
» attributeName : Type = Default
¢ Tuan thu qui uGc dit tén cia NNLT va du an
¢ Type phai la KDL co sG trong NNLT cai dat
» Cac KDL dinh san, nguGi dung d/n
* MO t4 tinh khd ki€n
" Public: ‘+’
" Private: *-’
" Protected: ‘#




Cac Derived Attribute

| 2

¢ Thé nao 1a derived attribute?

= Mot attribute ma gid tri co thé tinh tir gid tri clia
cac attribute khac

¢ Khi nao dung chung?
= Khi khong da thdi gian d€ tinh lai gid tri mdi khi

can thiét
* Dung hoa gitra thdi gian thuc hi€n va bo nh§ s
dung
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Vi du: Define Attributes}

<<control>>

RegistrationController
(from Registration)

+registrant

0..1

<<entity>>
Student.
(from University Artifacts)

- name : string
- address : string

<<class>> - nextAvaillD : int

- studentID : int
- dateofBirth : Date

rentSchedule

<<Interface>>
ICourseCatalogSystem

- (from External System Interfaces)

<<entity>>
Schedule

(from University Artifacts)

- semester : Semester

+alterdateCourses

<<entity>>
CourseOffering

(from University Artifacts)

- number : String = "100"

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
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- startTime : Time

- endTime : Time

- days : string

/- numStudents : int = 0




Bai tap: Define Attributes (optional)

* Hay cho biét:

» Cac architectural layers, cac package va phu thu6c
cua ching

s . A A
» Cac Design class cua mot use case cu thé

(con tiép)
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Bai tap: Define Attributes (tt.)

¢ V31 cac design class hdy xac dinh:
= Céc Attribute va m6 td day dd ctia nd
= Tam vuc va tinh kh3 ki€n ctia Attribute

= Moi mdi quan hé va class bd sung dé hd trg cho
viéc dinh nghia céc attribute va attribute
signatures

(con tiép)
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Bai tap: Define Attributes (cont.)

* Xay dung lugc do:

= VOPC class diagram, chita tit cd cdc attribute va
moO1 quan hé




Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cac moi két hgp

Pinh nghia cdc quan hé tdng quat héa
Giai quyét dung do gitra cdc Use-Case
X1t 1y cdc yéu cau phi chirc ning néi chung
Checkpoints

L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
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Pinh nghia Dependency’

¢ Dependency 1a gi?
* La motloail quan hé gitra hai object

Client Supplier

¢ Muc dich

= Xic dinh nhitng noi KHONG can dén cdc mdi
quan hé€ cau truc

+ Nhitng gi can xem xét :

= Nhitng gi budc supplier trd nén nhin thiy dudgc bdi
client
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S0 sanh Dependency va Association

¢ Association la quan h€ ciu truc
* Dependency 1a quan hé phi cdu tric
* B€ “néi chuyén” dudc, object phai kha kién

T'ham chi€u dén bi€n cuc bd

Supplier2

Tham chi€u d&n tham so .

4., i Dependency
I'ham chi€u toan cuc ) \ /

Tham chi€u dén trudng dir liéu (Field) ~ /
Association L

\ Client
Supplierl /
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Local Variable Visibility

+ Operation op1() chita mot bién cuc bod c6 ki€u
ClassB

Vi
ClassB
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Parameter Visibility

| 2

+ Thé hién ctia ClassB dudc truyén dén cho thé
hién cua ClassA

ClassA

opl (paraml: ClassB)

ClassB
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Global Visibility

| 2

+ Thé hién ctia ClassUtility kh3 ki€n v4i moi doi
tuong vi no la toan cuc (global)

ClassA

ClassUtility

utilityOp ()

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
Duong Anh Buc




Xac dinh Dependency

B4m vao cdc quan hé trong th€ gidi thuc

B4dm vdo cdc quan hé yéu nhit (dependency)

Quan hé 1a “thuong truc”? Dung association (field visibility)
Quan hé 1a “nhat thsi”? Dung dependency

¢
¢
¢
¢

= Nhiéu object chia sé chung 1 instance
» Truyén instance nhu tham sO (parameter visibility)
e Patinstance la global (global visibility)
= Cac object khong chia s¢ cung 1 instance (local visibility)
Can bao nhiéu thdi gian dé create/destroy?
= Chiphi ? Dung field, parameter, hodc global visibility

Chon lva nao dung? CON TUY

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
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Vi du: Trudc khi dinh nghia Dependency

<<Interface>>
ICourseCatalogSystem

(from External chfpm Interfaces)

+ getCourseOfferings(forSemester : Semester) : CourseOfferinglist

1
0..% courseCatalog

<<control>> <<entity>>
Schedule

RegistrationController
(from Registration)

(from University Artifac
currentSchedule - semester

+ // submit schedule()

+ // save schedule()

+ // create schedule with offerings()

+ // getCourseOfferings(forSemester) : CourseOfferingl.ist

0..1 0..

0..1+ submit()

+ // save()

# any conflicts?()

+ // create with offerings()

0..% 0.

alternateCourses primaryCourses

registrant 0.2

.1 <<entity>>
<<entity>> CourseOffering
Student (from University Artifacts)
(from University Artifacts) - number : String = "100"
- name - startTime : Time
- address > endTime : Time
- StudentID : int - days : Enum

0..4

+ addSchedule(theSchedule : Schedule, forSemester : Semester) + addStudent(studentSchedule : Schedule)

+ getSchedule(forSemester : Semester) : Schedule + removeStudent(studentSchedule : Schedule)
+ hasPrerequisites(forCourseOffering : CourseOffering) : boolean + new()

# passed(theCourseOffering : CourseOffering) : boolean + setData()
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Vi du: Sau khi dinh ngt]Ta Dependency

<<Interface>>
ICourseCatalogSystem

(from External chfpm Interfaces)

+ getCourseOfferings(forSemester : Semester) : CourseOfferinglist

Global visibilily\ i

<<control>>
RegistrationController
(from Registration)

<<entity>>
Schedule

(from University Artifact
currentSchedule - semester

+ // submit schedule()

+ // save schedule()

+ // create schedule with offerings()

+ // getCourseOfferings(forSemester) : CourseOfferinglist

0..1

Field visibility
registrant / 1

.1

.1

0..1+ submit()
+ // save()

# any conflicts?() . > 07 07C
+ // create with offerings() Fleld VlSlblllZy

0..*
alternateCourses
0.2

<<entity>>
Student

(from Univprcity Artifacts)

<<entity>>
CourseOffering
(from Univprcity Artifacts)

- number : String = "100"

- name
- address
- StudentID : int

- startTime : Time
> endTime : Time
- days : Enum

+ addSchedule(theSchedule : Schedule, forSemester : Semester)
+ getSchedule(forSemester : Semester) : Schedule

+ hasPrerequisites(forCourseOffering : CourseOffering) : boolean
# passed(theCourseOffering : CourseOffering) : boolean

+ addStudent(studentSchedule : Schedule)

+ removeStudent(studentSchedule : Schedule)
+ new()

+ setData()

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
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Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cdc moi két hgp

Pinh nghia cdc quan hé tdng quat héa
Giai quyét dung do gitra cdc Use-Case
X1t 1y cdc yéu cau phi chirc ning néi chung
Checkpoints

L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
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Dinh nghia Associationg

¢ Muc dich

*= Tinh chinh cdc association con lai

* Nhirng gi can xem xét :

= Cannl
Cann

hic gilta Association va Aggregation
hic gitta Aggregation va Composition

Can nl

Chiéu

hic gilta Attribute va Association
cua quan hé (Navigability)

Thiét k& Association class
Thiét ké bdn sO (Multiplicity design)
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Nhac lai: Composition la gi ?

¢ La mot dang cua aggregatlon vdi tinh s6 hitu
cao va triung khép vé chu ky song

= “Bd phan” khong thé ton tai ldu hon “toan thé”

Whole Part

N\ 4

/

Aggregation
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Aggregation: Shared hay khong shared

¢ Shared Aggregation

Bdn sé > 1

o

0..%

%
01..

* Non-shared Aggregatlon

Bdn sé = Bdn sé = 1

1 0..*

0

Composition

Theo dinh nghia, composition la non-shared aggregation
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Aggregation hay Gomposition?

¢ Xem x€t
= Chu ky sOng ctia Class] va Class2

<O

aggregation

Class2

composition

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
Duong Anh Buc




Vi du: Composition

Student .. Schedule

RegisterForCoursesForm RegistrationController
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Cén nhac giifa Attributes va Composition

¢ Dung composition khi
C4c thudc tinh can dugc nhan dang ddc 1ap
Nhi€u class c6 chung c4c thudc tinh

Céc thudc tinh c6 cau tric phitc tap va ban than
chung cling c6 thudc tinh ri€ng

Cac thudc tinh c6 hanh vi ri€ng (phtc tap)
Cac thudc tinh c6 quan hé riéng
¢ Cac truong hgp con lai dung attributes
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Vi du: Attributes/Composition

<<entity>> Attributes
Student

- name
- address

<<classifier scope>> - nextAvaillD : int
- StudentID : int - Semester
- dateofBirth : Date + submit()

+ // save()
# any conflicts?()

<<entity>>
Schedule

+ addSchedule()
+ getSchedule()
+ delete schedule()

+ hasPrerequisites()
# passed() + passed()

+ // create with offerings()
+ new()

Composition of
separate class
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Chiéu clia quan hé

| 2

¢ Khao sat cac interaction diagram
¢ Ngay ca khi cd 2 chiéu déu c6 vé can thiét,
van co thé chi 1 chi€u hoat dong
= MOt chi€u quan hé it X3y ra
= SO thé€ hién cia mot class it

Schedule primaryCourses| CourseOffering

0.4

N\

Schedule primaryCourses | CourseOffering | |Schedule primaryCourses | CourseOffering

0..* 0..4 .. 0..4

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
Duong Anh Buc




Vi du: Tinh chinh chié‘u’quan hé

Tong s6 Schedule nhd, hay

Khong bao gid can mot list
Schedule co6 CourseOffering
xuat hi€n trén doé

Tong s6 CourseOffering nho,
hay Schedule primaryCourses| CourseOffering

Khong bao gid can mot list . 0.4
CourseOffering c6 Schedule
xuat hién trén do

Tong s6 CourseOffering va .
Schedule déu kh@ng nho Schedule primaryCourses| CourseOffering

Phii quan tAm dén c4 2 chiéu . 0.4
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Vi du: Thiét ké Association Class

alternateCourses

Schedule primaryCOurses CourSGOffering

0..* 0..4

PrimaryScheduleOfferinglnfo

- grade: char=1

Design Decisions

alternate Cd

0..* 0..2
PrimaryScheduleOfferinglnfo

Schedule | primaryCourseOfferingInfo CourseOffering

1 0.41- grade: char =1
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Thiét ké ban so

* Bins6 =1, hay =0..1
= C6 thé cai dit don gidn nhu mot gid tri hay pointer
= Khong can thi€t k€ gi thém

4

Professor | instructor CourseOffering

0..1

* Binso > 1
= Khong thé dung gid tri don hay pointer
= Can thyc hién thém mot sd cong viéc thi€t ké

Professor | ipstructor CourseOffering Can mot

0.1 B container
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Multiplicity Design Options

¢ MO hinh hda tuGng minh mdt container class

Professor

instructor

0.1 0.*

CourseOffering

Professor

<<entity>> | +instructor

CourseOfferingList

Professor

0..1

instructor

+ new()
T+ add()

CourseOffering

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
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1
0..*

<<entity>>
CourseOffering




Parameterized Class (template) la gi?

+ L3 mdt class dung dé dinh nghia cdc class
khac

¢ Thudng dung cho cac container class

= Mot sO container class thong dung:
e Set, list, dictionary, stack, queue, ...

- -
I

Formal ! | Ttem |
rarggments | |

Parameterized List —— 1~
Class
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Thé hién cla Parameterized Class

Két budc tuong Két budc an

Instantiated Class <actual arguments>
Parameterized

Class

/N
|
|
|
|

<<bind>> <actual arguments>

Instantiated Class
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I: Thé hién clia Parameterized Class

CourseOfferingList

<<entity>>

/N
|

CourseOfferingList

| <<bind>> <CourseOffering>

CourseOffering

List <CourseOffering>

CourseOffering

CourseOffering
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Multiplicity Design: Optionality

¢ Néu mot link la tuy chon, hay cen thém mot
operation dé ki€m tra su ton tai ca link

Professor CourseOffering

hasInstructor( ) : Boolean

isTeaching( ) : Boolean
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Bai tap: B/n Dependenqy va Association

* Hay cho biét:

= Use-case realization cua 1 use case va chi tiét
thi€t k€ cua 1 subsystem

» Thi€t k€ cta tat cd cdc design element

(con tiép)
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Bai tap: B/n Dependenc va Association (tt.)

¢+ Hiy xac dinh:

Chiéu cua moi quan hé

Moi class can b6 sung dé€ hd trg cho viéc thiét ké
quan hé

Moi association dudc tinh chinh thanh dependency

Moi association dudc tinh chinh thanh aggregation
hodc composition

Moi tinh chinh lién quan d€n ban s6
(con tiép)
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Bai tap: B/n Dependency va Association (tt.)

* XAy dung ludc do

= MOt ban cap nhat cia VOPC, bao gdm cd céc tinh
chinh quan hé




Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cac moi két hgp

Pinh nghia cdc quan hé tdng quit hda
Giai quyét dung do gitra cdc Use-Case
X1t 1y cdc yéu cau phi chirc ning néi chung
Checkpoints

L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
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Dinh nghia quan hé tong quét hoa

¢ Muc dich
» Xac dinh cac kha ning dung lai
= Tinh chinh cAy k€& thira d€ c6 thé cai dit hiéu qua
+ Nhitng gi cin xem xét:
So sanh Abstract classes v31 concrete classes
Bai todn da k€ thira
So sanh Generalization va Aggregation
Tong quéat héa d€ hd trd tai st dung trong cai dit
Tong quit héa dé hd trd da xa (polymorphism)
Tong quit héa dé hd trg da hinh (metamorphosis)
Mb phdng tong quit hda
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Nhac lai: Generalization

* MOt class chi s€ cau tric va hanh vi cua mot
hay nhi€u class ancestor

Account

¢ L.a quan hé “La mdt dang cua”

balance
name

¢ Trong phan tich, it khi dung d€n |number
Superclass
(parent)

Withdraw()
CreateStatement()

Generalization A
Relationship

Checking Savings

Subclasses

Getlnterest()

descendents

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
Duong Anh Buc




Abstract va Concrete Clgss

* Abstract class khong c6 bat ky thé hién nao
+ Concrete classes c6 thé cé thé hién (object)

Animal

Chuyén biét hoa {abstract} Abstract class

\ talk () {abstract) <—— Abstract operation

Communication A Khéng c6 thé hi¢n ciia Animal

Lion Tiger

talk () talk ()

Tat cd cdc object deu hodic la Lion hodc la Tiger
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Ducong Anh Buc 93




Nhac lai: Da ké thiia

| 2

* Mot class cé thé k€& thira tir nhiéu class

FlyingThing

/

Animal

multiple
inheritance

Airplane

Helicopter

Ding da ké thitc chi khi thdt can thiét, va phdi luén can thdn !
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Cac van dé cla da ké thua

Tén cua attribute hay Lap lai viéc k& thira
operation bi trung

FlyingThing Animal AnimateObject
color

color color

getColor getColor ﬁ
» J BN

FlyingThing Animal

N7

Bird

Loi gidi ciia cdc vdn dé trén phu thudc cai ddt cu thé
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Cac rang budc clia quan hé tong quat hoa

¢ Complete (Hoan chinh)
= K&t thic toan bd ciy k€ thira trong thiét ké
¢ Incomplete (Khong hoan chinh )
= Cay k€ thira ¢6 thé md rong
¢ Disjoint (Phin tach)
= Céac Subclass loai trit 1an nhau
= Khong ho trg da k€ thira
+ Overlapping (Chong 1ip)
= C4c Subclass khong loai trir 14n nhau
= HO trg da k€ thira




Vi du: Generalization Co’nstraints

Khéng ho tro
Asset

Ko
{dw
Bank /gea{ Security

state

da ké thira

Account /
{ disjoint,complete }
‘ / R A W {disjoint }
Saving / Checking Stock Bond

Két thiic cdy ké thira
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Vi du: Generalization Constraints (tt.)

Ho tro

da ké thira

\ Vehicle
{overlapping} K

Land Water
Vehicle Vehicle

~_ 7

Amphibious
Vehicle
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Chon Generalization hay Aggregation

* RAt dé nham 1am giita Generalization va
aggregation

o . o A2 e X A N A
" Generalization bi€u di€n quan hé “la mdt” hay
“dang cua”

= Aggregation bi€u dién quan hé “mot bd phin ctia”

Window Scrollbar

\ / C6 diing khong?

WindowWithScrollbar
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Chon Generalization hay Aggregation

—
Window Scrollbar

<X

WlndOWWIthSCI'OHba r

Mot WindowWithScrollbar “la mot” Window
Mot WindowWithScrollbar “chita mot” Scrollbar

Window

WindowWithScrollbar Scrollbar
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Sir dung quan hé tong quét hda

¢ Chia s€ cac thudc tinh va hanh vi chung
¢ Chia se€ cai dat

* Cai dit cd ch€ Polymorphism

* Cai dit cd ch€ Metamorphosis




Sir dung quan hé tong quét hda

¢ Chia s€ cac thudc tinh va hanh vi chung
¢ Chia s€ cai dat

¢ Cai dit cd ch€ Polymorphism

¢ Cai dit cd ch€ Metamorphosis




Chia sé cac thudc tinh va hanh vi chung

¢ Tuén thu qui tic 14p trinh “La mot dang cta”
+ Kh3 ning thay thé Class o

insertTop (Item)

Animal insertBottom (Item)

removeTop ()
talk () removeBottom ()

insert (Item,
position)

Tiger

talk ()

Stack

Cdc class trén co tuin thu IS-A style of programming?
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Chia sé cac thudc tinh va hanh vi chung (tt)

List

Animal

mseriran (Item)
insertBotton: {Item)
talk () removeTop ()
removeBotiom ()
Z> insert (Ziem,

posiiion)
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Sir dung quan hé tong quét hda

¢ Chia se cdc thudc tinh va hanh vi chung
¢ Chia se€ cai dat

¢ Cai dit cd ch€ Polymorphism

¢ Cai dit cd ch€ Metamorphosis




Chia sé cai dat: Factoring (phén chia)

¢ HO tr¢ kha ning dl‘lng lai khi cai dit class khdc

¢ Khong thé dung néu class ban mudn “dung
lai” khong th€ thay doi

List

Sequen‘rial(“on‘rainer

insertTop (Item)
insertBottom (Item) insertTop (Item)
removeTop () removeTop ()

removeBottom ()
insert (Item, position) |

List

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

Stack
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Chia sé cai ddt: Delegation (dai dién)

* H6 tro kh3 niing dflng lai khi cai dat class khac

¢ Khong thé dung néu class ban mudn “dung
lai” khong thé€ thay doi

List

insertTop (Item) :
insertBottom (Item) List

removeTop ()
removeBottom () insertBottom

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

Stack
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Quan hé ké thtia dang <<implementation>>

¢ Cac pubhc operation, attribute va relatlonshlp
Cua to tién khong nh1n thay dudc bai cac client
clia cdc thé hién cla cic class con chiu

¢ Cac class con chdu phai dinh nghla cac truy
cap den operatlons attributes, va relationships
cia to tién

List

push() and pop() c6 thé truy cap .
dén cac method cua List nhung cac }gﬁgﬁ%ﬁ%gt(e)m)

thé hién cla Stack thi khong insert ltem,

remove (pgsition)
insertTop (Item)

<<impler\jentation>>
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Sir dung quan hé tong quét hda

¢ Chia se cdc thudc tinh va hanh vi chung
¢ Chia s€ cai dat

¢ Cai dit cd ché Polymorphism

¢ Cai dit cd ch€ Metamorphosis




Nhac lai: Polymorphism la gi ?

+ Khi ning che dau nhi€u cai dit bén dudi mot
interface duy nhat

(- )

( )

\. J
\. J — \. J

] ]

Manufacturer B
Manufacturer A Manufacturer C

OO Principle:
Encapsulation
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Cai dat Polymorphism

Animal

talk ()

/A

Lion

talk ()

Khong co Polymorphism

if animal = “Lion” then
do the Lion talk

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

end
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So sanh Interface va Generalization

¢ Cac Interface hd trg bi€u dién doc 1ap v6i cai dit cla
polymorphism

" Realization relationships co thé bang ngang qua
cAu tridc phan cip clia quan hé tdng quat hda

* Cac Interface chi thuan 12 dic td, khong c6 hanh vi
= Abstract base class c6 thé dinh nghia attributes va
associations
¢ C4c Interface hoan toan doc 1ap v6i quan hé k€ thira
= Generalization thudng dung dé cai dit viéc dung
la1
» Interfaces thudng ding d€ dic té viéc tdi st dung
cac hanh vi

* Generalization cung cAp mot cdch cai dit
polymorphlsm

PT & TK HUSNg ddi tuong — Thist k& ki&
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Dung QH tong quat héa dé cai Polymorphism

* Chi cung cdp interface cho cdc class con chau?
= Thiét k€& t0 tién nhu mot abstract class

= Moi method cai dit d cac class con chau

* Cung cap interface va behavior mic dinh cho céc
class con chau?

» Thiét k€& t0 tién nhu mot concrete class véi cac
method mac dinh

* Cho phép dung cac polymorphic operation

* Cung cap interface va behavior bit budc cho céc
class con chau?

= Thi€t k€ t6 tién 1a concrete class
* Khong cho phép cac polymorphic operation
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Sir dung quan hé tong quét hda

¢ Chia se cdc thudc tinh va hanh vi chung
¢ Chia s€ cai dat

¢ Cai dit cd ch€ Polymorphism

* Cai dit cd ch€ Metamorphosis




Metamorphosis 1a gi?

| 2

¢ Metamorphosis

= |. Mot thay doi trong hinh dang, ciu tric, hay
chifc ning; dic biét 1a cdc thay d6i vat 1y ma céc
dong vat pha1 trdi qua, nhu con ndong noc bi€n
thanh con éc

= 2. Moi thay doi dudc ghi nhan, nhu trong cc ky
ty, thé hién, hoic di€u kién

= Xem thém Webster’s New World Dictionary,
Simon & Schuster, Inc., 1979

Metamorphosis ton tai trong thé gidi thuc
Lam sao mo hinh hoa chiing?

PT & TK HUSng ddi tugng — Thigt k& kién frac
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Vi du: Metamorphosis

| 2

¢ Trong trudng dai hoc, c6 full time students va
part time students

= Full time students c6 ngay tot nghi€p du ki€n con
part time students la1 khong

Part time students c6 thé ding ky hoc t6i da 3 mon
trong khi full time students khong b1 gi61 han

ParttimeStudent FulltimeStudent

name name
address address
studentID studentID
maxNumCourses gradDate
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Mot hudng tiép can Modeling Metamorphosis

* C6 thé tao mot quan hé tdng quit hda

Student leiuy.en gloxay ra neu
— mot part-time student
pte tro thanh full-time

studentID
K student?

ParttimeStudent FulltimeStudent

maxNumCourses gradDate
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MOt hudng tiép can khac

¢ Quan hé k& thira c¢6 thé ding d€ mo hinh héa
cau trac, hanh vi va quan hé chung va tao quan
hé vi1 phan ‘thay do1”

Student

hame
address
studentID

ParttimeStudent

maxNumCourses

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
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Student

hame
address
studentID

Classification

FulltimeStudent

gradDate

FulltimeClassification

ParttimeClassification

gradDate

maxNumCourses




MOt hudng tiép can khac (it)

¢ Metamorphoms dugc hoan tdt bdi object “néi
chuyén v6i” phan “thay doi”

: Student
Manager

: Student

change to full time

PT & TK Huéng ddi tugng — Thiét k& ki€n trac
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_: Parttime
Classification

Classification




Metamorphosis va tinh mém déo

+ K§ thuat ndy thém tinh mém déo cho md hinh

ResidentInformation

dorm
room
roomKeyID . 1

Student

~>name Classification
address

studentID

FulltimeClassification ParttimeClassification

gradDate maxNumCourses
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Bai tap: Dinh nghia Geqeralizations

* Hay cho biét:
= TAat ca cdc design class
¢ Hay x4c dinh:

= Tat ca cdc tinh chinh lién quan dén generalizations
cé san

" Moi1 i'ng dung generalization md&i
e Ki€m trald da xem xétmoi metamorphosis
* X4y dung cdc luge do:

= Class diagram chua mo1 quan hé tong quat hda
mdi (hay da tinh chinh) gifta cdc class

* Tinh chinh use-case realizations (optional)
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Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cac moi két hgp

Pinh nghia cdc quan hé tdng quat héa
Gidi quy€t dung do giita cdc Use-Case
X1t 1y cdc yéu cau phi chirc ning néi chung
Checkpoints

L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
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Giai quyét dung do gitia cac Use-Case

* A s A A * A ~ ~ s
¢ Nhi€u use case cO thé truy cap riéng ré€ dén cac
design object

¢ Options

= Ding cd ché truyén message dong bd => dén
true duge xu 1y trude

= Xdc dinh c4c operation (hay code) can protect
= Ap dung co ché& access control
 Lap hang dgi1 Message
e Semaphores (hodc 'tokens')
e C4c cd ché khéa khac
+ 1.5i gidi phu thudc nhi€u vao moi trudng cai dit
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Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cac moi két hgp

Pinh nghia cdc quan hé tdng quat héa
Giai quyét dung do gitra cdc Use-Case
Xt 1y cdc yéu cau phi chifc ning néi chung
Checkpoints

L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
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XU Iy cic yéu cau phi chiic nang ndi chung

Analysis Design

|
Mechanism | Mechanism
|

(Concrete)

Legac
y Data

(Conceptual)

Analysis Class

Analysis Mechanism(s)

Student

Persistency, Security

Schedule

Persistency, Security

CourseOffering

Persistency, Legacy Interface

Course

Persistency, Legacy Interface

RegistrationController

Distribution

Implementation
Mechanism
(Actual)

Persistency
RDBMS

OODBMS

Distribution

I
I
I
Persistency —b Data _I—>| ObjectStore
I
I
I

P> JDBC

Some Design
Class

Riemnolis Mt + Java 1.2 from Sun
Invocation (RMI)

Analysis I Design I Implementation
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Cac budc thiét ké Class

Tao cdc Design Class ban dau

Xac dinh cac Persistent Class

Pinh nghia cac Operation

Pinh nghia Class Visibility

Pinh nghia cac Method

Pinh nghia cac trang thai

Pinh nghia cac thudc tinh

Pinh nghia cac phu thudc

DPinh nghia cac moi két hgp

Pinh nghia cdc quan hé tdng quat héa
Giai quyét dung do gitra cdc Use-Case
X1t 1y cdc yéu cau phi chirc ning néi chung
Checkpoints

L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4
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Checkpoints: Cac Class

Tén cta moi class ¢6 phdn 4nh rd vai trd cua né khong?
Z o N « X A . . .

Class c6 bi€u di€n mot single well-defined abstraction?

Tat cd cdc attribute va trach nhiém cé gin két v6i nhau?

Co bat ky class attribute, operation hay relatlonshlp nio can
tong quit hda, nghia 13, chuyen 1én to tién khong?

¢ Moi yéu cau trén class da xi 1y ?

¢+ Moi do1 h01 trén class phu hop vai le statecharts mo hinh hoa
hanh vi clia class va cac th€ hién ctia n6?

P3 mo t3 tron ven chu ky song clia cic thé hién cla class ?
Class thuc hién moi hanh vi can thiét?
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Checkpoints: Operations

s, . P X o« X
¢ Cac operation c6 dé€ hi€u?

Cédc mo fa trang thdi cua class va hanh vi cua cédc
object cua no cO chinh xac?

* Class c6 thuc hién ding hanh vi yéu cau né?
¢ Ban da cac dinh cic tham s6 ding chua ?

Ban da gan day du operations cho cic message cua
mo1 object ?

Cdc dic ta cai dit (n€u cb) clia operation c6 chinh
xac ?

Cac operation signature co phu hgp v61 NNLT cai1 dat
hé thong?

¢ Tat ca cac operation dé can cho use-case realization?
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Checkpoints: Attributes

¢ MOi attribute bi€u di€n mot khdi niém don?
¢ Tén cua cac attribute c6 gdi nhé?

¢ Tat ca cac attribute 1a can thiét cho cac use-
case realization ?
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Checkpoints: Relationships

¢ Tén cua role gdi nhé?
* Ban so cda cdc relationship ¢6 chinh xdc?
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Nhac lai: Class Design

¢ Muc dich cua Class Design la gi?
* Cic class dudc tinh chinh bang cdch nao?
* C4c statechart dudc tao cho moi class?

¢ Cac component chinh cua statechart 1a gi ? Cho
md t4 ngian gon vé moi thy.

¢ C6 nhitng dang tinh chinh relationship nao?
¢ Su khac nhau gitra association va dependency?
¢ Ta phai lam gi vGi operations va attributes?
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