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Phcfxn tich va thié't ké hé
thong huong doi tuong

Object-oriented analysis and design (OOAD)




Mo hinh hoa

« Hudng tiép can “may bay giay"?

« D4i véi du an phan mém
— Mat rat nhiéu thgi gian va tao ra rat nhiéu ma nguon.
— Khong co bat ky mot kién trdc nao.
— Phai chiu khé véi nhitng 16i phat sinh.




Mo hinh hoa

* MO hinh hoa
— Gilp dan gian hoéa thé gidi thuc bang cac mé hinh
— Giup hiéu rdé hon vé hé théng dudl cac goc nhin khac




UML

« Ngon nglt mé hinh hoa théng nhat (Unified
Modeling Language - UML)

« UML la ngon ngir dé:
—truc quan hda (visualizing)

—dac ta (specifying)

—xay dung (constructing)
—tai lieu hoa (documenting)

cac cau phan (artifact) cia mot hé thong phan
mém




UML

« UML la ngon nglf truc quan

* Gilp cong viéc phat trién dudc xtr ly nhat quan,
giam thiéu |6i xay ra
— Gilp dé hinh dung hon céu tric ctia hé théng
— Hiéu qua hon trong viéc lién lac, trao doi

+ Trong to chuc
+ Bén ngoai t6 chic




UML

« Cac mo hinh UML c6 thé két néi truc tiép vdi rat

nhiéu ngon nglr lap trinh.

— Anh xa sang Java, C++, Visual Basic...

— Cac bang trong RDBMS hoac kho luu trit trong OODBMS

— Cho phép cac kj nghé xudi (chuyén UML thanh ma
nguon)

— Cho phép ky nghé ngugc (xay dung mo hinh hé théng tu
ma nguon)




UML

« UML la ngon ng(r tai
lieu hoa

« Tai lieu hoa kién truc,
yéu cau, kiém thu, 1ap
ké hoach du an, va
qguan ly viéc ban giao
phan mém

 Cac biéu do6 khac
nhau, cac ghi chu,

rang buoc dugc dac
ta trong tai liéu

Use Case
Diagram

=5 .

—

—

Sequence Diagram

Deployment Diagram

Class Diagram




UML

chu
hucong

Disciplines

« UML la ky phap
khong phai la p
phap
« UML c6 thé ap dung

cho tat ca cac pha cua

quy trinh phat trién

phan mém
 "Rational Unified

Process” - quy trinh
phat trién cho UML

Business Modeling
Requirements
Analysis & Design

Implementation
Test

Deployment

Configuration
& Change Mgmt

Project Management
Environment

.
.
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Iterations




Lich st phdt trién

Vao 1994, co hon 50 phuang phap mo hinh hoa
hudng doi tugng:
— Fusion, Shlaer-Mellor, ROOM, Class-Relation,Wirfs-Brock,

Coad-Yourdon, MOSES, Syntropy, BOOM, OOSD, OSA,
BON, Catalysis, COMMA, HOOD, Ooram, DOORS ...

“Meta-models” tuang déng véi nhau

Cac ky phap do hoa khac nhau

Quy trinh khac nhau hoac khéng r6 rang
- Can chuan hdéa va théng nhat cac phuong phap




Lich s phdt trién ctia UML

« UML dugc 3 chuyén gia hudng doéi tugng hgp
nhat cac ky thuat ciia ho vao nam 1994:

— Booch91 (Grady Booch): Conception, Architecture
— OOSE (lvar Jacobson): Use cases
— OMT (Jim Rumbaugh): Analysis

e Thiét Iap mot phuong thic théng nhat dé xay
dung va “vé&" ra cac yéu cau va thiét ké hudng doi
tugng trong qua trinh PTTK phan mém - UML
dugc cong nhan la chuan chung vao nam 1997.




Lich s& phdt trién ctia UML

UML la ngon ngir
hop nhadt cdc mé
hinh khac nhau

Rumbaugh Booch

Meyer
Before and after
conditions

Hare| =——

State charts

Gamma, et.a/

Frameworks, patterns,

Jacobson
message humbering
UNIFIED o <€— Embley
MODELING M
LANGUAGF I &
. \ High-level view
Wirfs-Brock
T Responsibilities

Fusion
/ Operation descriptions,
Singleton classes,
Odell

notes

Shlaer- Mellor Selic, Gullekson, Ward

Object lifecycles Classification

ROOM (Real-Time
Object-Oriented Modeling)




Lich st phat trién cta UML

OOSE Other
Methods

UML 2.0
(2004)

UML 1.5
(March, ‘03)

UML 1.1
Sept. ‘97)

UML 1.0
(Jan. 97)

UML 0.9 and UML 0.91
(June ‘96) (Oct. ‘96)

Unified Method 0.8
(OOPSLA '95)

Booch '93 OMT -2

Booch ‘91 OMT -1




Muc dich cua OOAD

» Chuyén cac yéu cau cua bai todn thanh mot ban
thiét ké clia hé théong sé dugc xay dung

« Tap trung vao qua trinh phan tich cac YEU CAU
cua hé théng va thiét ké cac MO HINH cho hé
thdng do6 trudce giai doan lap trinh

» Bugc thuc hién nham dam bao muc dich va yéu
cau cla hé thong dugc ghi lai mot cach hgp ly
trudc khi hé théng dugc xay dung

» Cung cap cho ngudi dung, khach hang, ky su
phan tich, thiét ké nhiéu cai nhin khac nhau vé
cung mot hé théng




Cac cong cu UML

« COng cu ma nguébn ma:
— EclipseUML
— UmlDesigner
— StarUML
— Argo UML...

e COong cu thuong mai:
— Enterprise Architect
— IBM Rational Software Architect
— Microsoft Visio
— Visual Paradigm for UML
— SmartDraw...




Cdc biéu dé UML

- Biéu do use case (Use Case Diagram)
 Biéu d6 hoat ddng (Activity Diagram)

- Biéu do6 tuong tac (Interaction Diagrams)
— Biéu do6 trinh ty (Sequence Diagram)
— Biéu d6 giao tiép/cong tac (Communication/Collaboration Diagram)

- Biéu d6 trang thai (Statechart Diagram)

« Biéu do6 cau trac tinh (Static Structure Diagrams)
— Biéu d6 16p (Class Diagram)
— Biéu d6 déi tugng (Object Diagram)

e Biéu d6 thuc thi (Implementation Diagrams)
— Biéu d6 thanh phan (Component Diagram)
— Biéu do trién khai (Deployment Diagram)




Biéu d6 use case

Use case diagram




Téng quan

» Moi hé théng tuong tac véi con ngudi hodc céc
hé théng khac dé thuc hién nhiém vu

e Cac hanh vi ctia hé théng c6 thé dugc mo ta
trong cac use case.
— What, not How

— Cac use case mo ta cac tudng tac gilta hé thong va moi
truGng cua nd

> Biéu do use case




Téng quan vé biéu dé use case

* Biéu d6 mo ta cac yéu cau chirc nang cta hé
thong dudi dang cac use case.

« Bao gom cac chlc nang mong dgi cla hé thong
(use case) va mai trudng (actor) cua no.

/ View Report Card
‘ Register for Courses
Student\




Muc dich

« Giong nhu mot ban hgp déng gilta ngudi phat
trién phan mém va khach hang.

 La cong cu manh mé cho viéc lap ké hoach -
Pudc dung trong tat ca cac giai doan trong quy
trinh phat trién hé thong
— Khach hang phé chuan biéu dé use-case
— S dung biéu d6 use case dé thao luan véi khach hang.

— Cac thanh vién tham gia vao du an, st dung mé hinh nay
dé hiéu ré han vé hé théng




Cdc thanh phan chinh

« Tac nhan
— la bat ky th( gi tuang tac véi hé théng, ¢ sy trao doi dir Q

liéu va&i hé théng, co thé la:
+ Nguoi dung, ;K
+ Thiét bi phan cing
Al " " , Actor
+ Hé thong phan mém khac
— La mat Idp/loai nguai dung cha khong phai mot ngudi
cu thé
— M6t ngudi dung cu thé cd thé dong vai tro la cac tac
nhan khac nhau, c6 nghia la ngudi dé c6 nhiéu vai tro
khac nhau trong hé théng

— Khong phai la mot phan cua hé thong




Vi du

 Tac nhan trao doi
thong tin vai he
thong:
« GUi thong tin t&i hé
thong

* Nhan thong tin tu hé
thong

- Tac nhan KHONG
phai [a mo6t phan cua
hé thong

« Vidu: Hé thong tra
|G tu dong

Pham vi cila hé théng? Hop thoai tur dong nay I

tac nhan hay la mot phan
\\* clia hé théng?

Xfl—ﬁngrf X

Nguweri goi :' H ‘.' tw déng Ngw&i nhan
W, rsmmrs :
te .-

-
.............
llllllllll




Xdc dinh tadc nhdan cua hé théng

« Pat cac cau hoi sau
— Nhom ngudi nao yéu cau hé théng lam viéc gitup ho?
— Nhém ngudi nao kich hoat chic nang cua hé théng?

— Nhom ngudi nao sé duy tri va quan tri hé théng hoat
dong?

— Hé thong cé tuong tac véi cac thiét bi hay phan mém
ngoai vi nao khac hay khong?
« Thong tin vé tac nhan
— Tén tac nhan phai mo ta vai tro cua tac nhan do6 mot cach
rd rang
— Tén nén la danh tu
— Can mo ta khai quat kha nang cda tac nhan dé




Cdc thanh phdn chinh (tiép)

e Use case

— M6 ta chiic nang cua hé théng, la mot chudi cac hanh
dong cua hé théng thuc hién nham thu dugc mot két
qua dé thay t&i mét tac nhan nao doé.

— Mot use case mo hinh hdéa mot hoi thoai gilra mot hoac
nhiéu tac nhan vai hé thong

— MGt use case moé ta hanh dong cua hé thong thuc hién
nham mang dén mot gia tri nao do cho tac nhan.




Xdc dinh use case cia hé thong

« Xem cac yéu cau chic nang

e DG v8i moi tac nhan tim dugc, dat cac cau hoi:
— Cac tac nhan yéu cau nhiing gi tr hé thong
— Cac cong viéc chinh ma tac nhan dé muoén HT thuc thi?
— Tac nhan dé c6 tao ra hay thay doi dir liéu gi ca HT?
— Tac nhan dé co6 phai thong bao gi cho HT?
— Tac nhan do c6 can thong tin thong bao gi tu HT?

« Thong tin vé use case

— Tén cta UC nén chi r6 két qua cta qua trinh tuong tac vdi
tac nhan

— Tén nén la dong tu
— M6 ta ngan gon vé muc dich ctia UC




Nhing diéu nén tranh khi tao UC

« Tao ra cac UC qua nho
— Hanh déng qua don gian ma chi can mo ta bdi vai dong

« Tao ra qua nhiéu Use case (hang chuc)

— Nhém cac Use case lién quan thanh mot Use case tong quat
(muc 1)

— MO ta cac Use Case tong quat & mot sé do khac (mic 2)
+ Vi du: "Quan ly sach” bao gom “Nhap sach”, “Xuat sach”, “..."
» SU dung céc Use-case qué cu thé, hodc lam viéc véi dir
liéu qua cu thé. Vi du:
— "Tim sach theo tén” (nén la “Tim sach”)
— “"Nhap Pin vao may ATM" (nén la “Nhap PIN")
— “Thém sach” (nén la “Quan ly sach” bao gém “Thém sach”)




Cdc thanh phdn chinh (tiép)

* Lién hé (relationship)

— MGi lién hé gilta cac actor véi nhau
+ Khai quat hoa
+ Giao tiép

— MGi lién hé gilra actor va use case
+ Giao tiép

— Moi lién hé gilra cac use case vdi nhau
+ Generalization: Khai quat hoa

+ Include: Bao ham
+ Extend: MG rong




Gitra cdac actor

« Khai quat hoa
(Generalization)

— Tac nhan con ké thua tinh chat
va hanh vi ciia tac nhan cha

— Vidu

* Giao tiép (Association)

— Cac tac nhan tuang tac vai
nhau (gui va nhan théng diép)

— Vidu

Commercial
Customer

actor

B

actor : ;

e

Customer

generalization




Gita actor voi use case

 Thiét lap quan hé gilra Tac nhan va Use Case
— Chung tuong tac bang cach gui cac tin hiéu cho nhau

* MOt use case mo hinh hoa mot hoi thoai gilra cac
tac nhan va hé thong

e MOt use case dugc bat dau bdi mot tac nhan dé
goi mo6t chlic nang nao dé trong hé thong.

/ \ Association

Actor




Gita actor vdi use case (tiép)

 Chiéu ctia quan hé chinh la chiéu cua tin hiéu gui di
e TU tac nhan tdi Use Case
— Kich hoat Use case
— Hoi théng tin nao doé trong hé théng
— Thay doi théng tin nao dé trong hé théng
— Thong bao cho UC vé mot su kién dat biét nao dé xay ra vai
hé thong
 Tu Use Case tdi tac nhan:

— Néu nhu c6é mot diéu gi do xay ra véi HT va tac nhan do can
dudgc biét su kien doé

— UC ddi khi can hoi thong tin nao dé tu mot tac nhan trudc
khi UC do dua ra mot quyét dinh




Gitra cdc use case

 Generalization

e <<include>>

— always use

e <<extend>>

— sometime use

/;;_c:m

extensionpoints  J<<~ " "~ X _____
set priority e~ ‘ .
extension points

\

include relationship N\

Track

order
\J .

«include»

extend relationship

«extend»
(set priority)

«include»

Validate
user

Place
rush order

Check password

generalization

Retinal scan




a. Quan hé generalization

« Pudgc st dung dé chi ra mét vai tinh chat chung
cla moOt nhom tac nhan hoac UC

« SU dung khai niém ké thua
— MO0 ta hanh vi chung (chia s€) trong UC cha

5/

v hoc

A}

7
|

— M6 ta hanh vi riéng trong (cac) UC con (e
~ongig N\ ( Bangkr
: O O
X X
Sinh vién Sinh vién
dién i




b. Quan hé <<include>>

e Cho phép moét UC su dung chic nang cua UC
khac

e Chuc nang cua UC Inclusion sé dugc goi trong
UC Base

« Su dung stereotype la <<include>>

2 (D
' d-:irLludE::h

<<include>=>
-
Timsach




Cc. Quan hé <<extend>>

* Cho phép md rong chuc nang cua mot UC

« Chen hanh vi cua UC Extension vao UC Base
— Chi chen khi diéu kién extend dung (md rong, phat sinh)
— Chen vao I8p co sd tai diém phat sinh (extension point)

« Su dung stereotype la <<extend>>

A=

Khach hang
ATM
<<extend=>=> <<extend>>,” * \<<extend>>
Fi ALY

' LY
LY



Poc biéu d6 use case

 Tra IGi cac cau hoi sau:
— M6 ta cac chlc nang cua hé théng
— Sinh vién c¢6 thé tac dong |én nhitng use-case nao?
— Giado vién co thé tac déng |én nhitng use-case nao?

— Néu A vua la sinh vién via la gido vién, anh ta cé thé
thuc hien dugc nhirng use-case nao?

— SG d6 nay khong ndi lén dugc nhiing gi?
— Nhitng use-case nao can thiét thuc hién dau tién?




View Report Card

Course Catalog

9

Registrar

Maintain Professor
Information

Maintain Student
Information

Select Courses to
Teach

Professor /
Submit Grades

Billing System

Close Registration




Biéu do6 hoat ddéng

Activity diagram




Biéu do6 hoat déng

* Biéu d6 hoat dong (Activity Diagram — AD) dugc
st dung dé mo ta cac hoat dong va cac hanh
dong dugc thuc hién trong mot use case
— Biéu d6 ludng (flow chart): Chi ra luong diéu khién tu

hoat dong/hanh déng nay dén hoat/hanh déng khac.

Flow of Events

This use case starts when the Registrar requests that the
system close registration.

Activity 2

1. The system checks to see if registration is in progress. If
it is, then a message is displayed to the Registrar and the

use case terminates. The Close Registration processing ——] ?
cannot be performed if registration is in progress. [Activity 1 % Activity 3

2. For each course offering, the system checks if a professor

has signed up to teach the course offering and at least three
students have registered. If so, the system commits the
course offering for each schedule that contains it.




Biéu d6 hoat déng

* Hoat dong

— Déc ta cho hanh vi dugc dién ta nhu mét ludng thuc thi
thong qua sy sap xép thd tu ciia cac don vi nhd haon.

— Cac dan vi nho han bao gom cac hoat déng 16ng nhau
va cac hanh dong riéng lé ca ban

e CO thé chlra cac rang budc biéu thurc logic khi
hoat dong dugc goi hoac két thic

/ Activity 2 \

<<Precondition>> Activity 4
Boolean constraint .

|
I 1

: <<Postcondition>
Activity 5 Boolean constrain

ﬂ /

9




Vi du: Pang kv khéa hoc

Initial activity

Concurrent Threads
(Tién trinh song song) \l/

Guard Condition
(Biéu kién rang budc)

N\

Final activity

Select Course

[ delete course ]

Decision

Activity/Action

[ aﬁ/course ]

Check

Pre-requisites

Check
Schedule

NS

[ checks completed ] \l/: [ checks failed ]

Assign to Resolve
Course Conflicts
Update

Schedule

N

o

N~

Delete Course

Synchronization Bar (Fork)
~  Thanh déng bé (phan nhanh)

Synchronization Bar (Join)
~ Thanh dong b6 (Két hap)

Transition
(Chuyén dich)

A




Goi mét AD khdc

Receive
Order
activity name
method
_invocation 3 \
\ , 0 o V
p A". Deliver Order
Fill Order Seod swvolce _
{Order::sendinvoice) 3= Regular Delivery
L. S
rake indicates
sub activity ' [elsa)
diagram -, / Order SN > Order
‘ *Hj oo . Receive ! [Rush Order] ’ -
Order Payment ‘ $
a Ovarnight :
varmig
input ou
’ paramaster parameter
Close

Order




Phan chia (Partition)

e Biéu d6 hoat dong chi mo ta diéu gi xay ra ch(
khong mo ta ai lam gi

e Néu mudn chi ra ai lam gi thi c6 thé phan chia
thanh cac phan bao géom cac hoat déng do ai lam

 Co thé phan chia theo mét chiéu (hang hoac cot)
hoac hai chiéu (ca hang va cot)




Phdan chia mét chiéu

Fulfillment

Customer Service Finance
Receive
Order
X
k
Fill Order Send
Invoice
\
—
Deliver Receive
Order Payment
S e —
1 / \
Close
Order




Bdi tAp
Cho:

e Cac tac nhan: Ngudi mua, Hé théng E-mail, Hé
thong cho vay va Hé thong bao cao tin dung

» Cac use case: Tim ngudi mdi gigi, Quan ly ho sa
ca nhan, Tim kiém nha va Yéu cau vay

« Cac mai lién két:

» TU ngudi mua tai Tim ngudi moi gidi

« TU ngudi mua t8i Quan ly hé sa ca nhan

« TU ngudi mua t&i Tim kiém nha

« TU ngudi mua t&i Yéu cau vay

« Quan ly ho so ca nhan téi Hé thong e-mail

« Tim kiém nha t&i Hé thong e-mail
Yéu cau vay téi Hé thong e-mail, Hé thong cho vay
 Yéu cau vay téi Hé thong bao cao tin dung

Hay ve:

e Biéu do use-case




Bdi tap

 Cho:

e Cac trang thai hanh donag:
e Chon ho sa
« Tim ho6 s ngudi mua
e Tao hd sd mdi
« Dang nhap
« Luodng hoat dong:
 Bat dau tur Chon ho so tGi Tim h6 so ngudi mua roi
di tur Tim ho6 s ngudi mua dén Tao hd s mai néu
ho sa khong ton tai. Néu ho so ton tai thi cd thé
bang nhap
* Hay ve:
« Biéu do hoat dong




Biéu dob tuong tac

Interaction diagram




Cdc déi tuong can phdi cong tac

« Cac doi tugng sé tréd nén vo nghia néu ching
khong cong tac véi nhau dé giai quyét van de.

— MOi d6i tugng cé trach nhiém quan ly hanh vi va trang
thai cua no.

— Khong mét ai, khong mot doéi tugng nao lai tu minh lam
dudc moi Vviéc.
« Cac dbi tugng tudng tac véi nhau nhu thé nao?
— Chung tuang tac véi nhau thong qua cac thong diép.

— Cho biét lam thé nao ma mot doi tugng yéu cau mot doi
tuogng khac thuc hién hanh dong.




Vi du

« Tuaong tac gilra doi tugng dang ky khda hoc véi
hé théng thong tin khda hoc

Théng diép

getCourseOfferings(forSemester)

—

:RegistrationController :CourseCatalogSystem




Biéu do tuwong tac

Biéu d6 tuong tac - Interaction diagram

Mé hinh héa phuadng dién dong cua hé théng,
mo ta tuong tac gilra cac doi tugng

Thudng dung dé mé ta kich ban cla use case

Céac loai biéu do tuong tac
— Biéu do6 tuan tu (Sequence diagram)
— Biéu do6 giao tiép (Communication diagram)

Cac bién thé chuyén dung
— Biéu d6 thai gian (Timing Diagram)

— Biéu do tuang tac tong quat (Interaction Overview
Diagram)




Cdc biéu dé tuong tac

e Biéu do trinh tu
« Mot cach nhin hudng vé trinh tu thdoi gian tuong
tac gilra cac doi tugng.

%I Il I
I | |

Ty

« Biéu do giao tiép
« MOt cach nhin thong diép gilra cac déhudng vé
cau trdc cta qua trinh truyén théng diép gilta cac
doi tugng.




Cdc biéu dé tuong tac (tiép)

« Biéu do thai gian
« Mot cach nhin vé su rang budc thai gian cua cac
thong diép trong mot tucong tac.

« Thudng sur dung trong cac ing dung thdgi gian
thuc, vi trong cac Uing dung nay yéu toé thai gian

mang tinh quyét dinh
Yy
e Biéu do tuong tac tong quan

» M0t cach nhin tuong tac & muc cao bang cach
két hgp cac biéu do tuong tac theo mot trinh tu
logic nao do. \I'

L)

-




4.1

Biéu d6 tuong tac
Biéu doé trinh tuw

Sequence diagram (SD)




Biéu d6 trinh tu

e Biéu do trinh ty (Sequence diagram — SD)

« Pudgc st dung dé xac dinh va chi rd vai tro cla
cac dbi tugng tham gia vao luéng su kién cua use
case

 La mot loai biéu do tuong tac, mé ta mo hinh
tudng tac gilta cac doi tugng, trong dé nhan
manh vao trinh tu thdi gian cua cac thong diép
trao doi gilra cac déi tugng do.

ﬂ’

./’ |




Biéu do trinh tu

e Biéu d6 trinh tu chi ra:
— Cac doi tugng tham gia vao tuong tac.
—Thai gian séng cua cac déi tugng
—Trinh tu cac thong diép dugc trao doi.

X

s

Biéu do trinh tw




ref

Vi du: bang ky khéa hoc

.GStudent | :RegisterForCoursesForm :RegistrationControllen :CourseCatalogSystem : Course Catalog

1: create schedule()

2: get course offerings( )
3: get course offerings(forSemester)

4: get course offerings( )

5: display course offerings( )

6: display blank schedule()

Select Offerings




Biéu do trinh tw: POi tuong

:RegisterForCoursesForm

:RegistrationController

SWTSU Catalog :

CourseCatalogSystem

Cdc doi tugng ndc danh
(Anonymous object)

DOi tugng co tén
(named object)

Dudong séng
(Lifeline)




Biéu d6 trinh tu: Tdc nhan

: Student

:RegisterForCoursesForm

:RegistrationController

SWTSU Catalog :

CourseCatalogSystem

: Course Catalog

Céac tac nhan cu thé
(Actor instance)




Biéu d6 trinh tu: Théng diép

‘RegisterForCoursesForm | | :RegistrationController| | SWTSU Catalog :

CourseCatalogSystem
: Student 52 : Course Catalog

1: create schedule( )

2: get course offerings( )
3: get course offerings(for Semester)

4: get course offerings|( )

5: display course offerings( )

6: display blank schedule() Théng diép

(Message) )
Tra vé

Thong diép goi chinh né (Return)

(Reflexive/self-call Message)




Biéu do trinh tw: Kich hoat

:RegisterForCoursesForm | | :RegistrationController| | SWTSU Catalog :

CourseCatalogSystem
: Student 52 : Course Catalog

1: create schedule()
2: get course offerings( )

3: get course offerings(for Semester)

4: get course offerings( )

5: display course offerings( )
Kich hoat

6: display blank schedule() (Activation)




Biéu d6 trinh tu: Khung tuong téc

.Student | :RegisterForCoursesForm :RegistrationController] :CourseCatalogSystem : Course Catalog

1: create schedule( )

2: get course offerings( )
3: get course offerings(forSemester)

4: get course offerings( )

5: display course offerings( )

Toan twr 6: display blank schedule( ) Khung twong tac
(Operator) (Interaction Frame)

ref

Select Offerings I



Biéu d6 trinh tu: Khung tuong téc

alt Khung lya chon nhiéu, chi co lva chon co diéu kién ddng se
duoc thuc hién

opt Tuy chon, chi thuc hign khi diéu kién thoa man
par Song song, mdi khung chay song song
loop Lap lai, khung co thé duoc thuc hién nhiéu lan

region Vling then chot, tai mot thoi diém chi co mot luéng chay no

ref Tham chiéu dén mot tuong tac khac trong biéu do6 khac, ve trum
trén cac lifetime lién quan, co thé co tham so6 va gia tri tra vé

sd Ve xung quanh 1 biéu d6 biéu do trinh ty néu can




Vi du

procedure dispatch
. careful : regular : . . R
S Distributor Distributor Messenger | foreach (lineitem)
dispatch_| l | | 1f
1 , | (product.value>$10K)
00p ) ffor each ine item] i i | careful.dispatch
else
aperstor<|->{  ah ) faive > 10000 | | trame | regular.dispatch
dispatch I I | end if
1 | a end for
_____________________ I S | if (needsConfirmation)
letse) | | | messenger.confirm
. I | | end procedure
o | |
i f |
ﬂ [needsConfirmation] | confirm I |
| | | ]
| ] ! |
1 I h




4.2

Biéu d6 tuong tac
Biéu d6 giao tiép

Communication diagram (CD)




Biéu do giao tiép

» Biéu do giao ti€p nhan manh vao viéc to chic
cac doi tugng tham gia vao tuong tac.
- Biéu do giao tiép chi ra:
— Cac doi tugng tham gia vao tudng tac.
— Cac lién két gilra cac doi tugng.
—Cac théng diép trao doi gilta cac dai tugng.

/4

V=
S

Biéu do giao tiép




5: display course offerings( )
6: display blank schedule()
—

1: create schedule( ) : Course Catalog

—

: RegisterForCoursesForm

: Student

2: get courge offerings( )

l 4: get course offerings( )

3: get course offerings(forSemester)

—_—
: RegistrationController : CourseCatalogSystem




Poi tuong

: RegisterForCoursesForm

: RegistrationController

Déi twong (Object)

SWTSU Catalog

: CourseCatalogSystem




Tdc nhdan

: RegisterForCoursesForm

O

VN
: Student
Tac nhan
(Actor)

: RegistrationController

K

N

: Course Catalog

SWTSU Catalog
: CourseCatalogSystem




Lién két va thong diép

Théng diép
(message) 5: display course offerings( )
6: display blank schedule()
—
1: create schedule( ) m Li é_n két : Course Catalog
S : RegisterForCoursesForm (Link)
|
: Student T

2: get course offerings( ) 4: get course offerings( )

3: get course offerings(forSemester)

: RegistrationController —> : CourseCatalogSystem




Biéu d6 trinh tu va giao tiép

Gidéng nhau:

Tudng dudng vé ngl nghia

— Cung dua ra thong tin vé sy tudng tac gilra cac doi tugng
qua cac thong diep

— Cb thé chuyén daéi gilta hai biéu d6 ma khong mat mat
thong tin

Mo hinh hda phuadng dién déng cta hé thong

Mo hinh hoa kich ban use case.




Biéu do tudn tu

» Chira thu tu rd rang
cua cac thong diéep
Thé hién t6t han ludng
cong viéc

Mo hinh hoéa truc quan
han toan bo Iuong thuc
thi (theo thdi gian)

Thé hién tét hon doi
vGi cac dac ta thai gian
thuc va cac kich ban
phuic tap

Biéu d6 trinh tu va giao tiép

Biéu do giao tiép

Chi ra méi quan hé rd
rang gilta cac doi tugng

Thé hién t6t hon qua
trinh giao tiép

M6 hinh hoa truc quan
hon cho tat ca cac anh
hudng cua doi tugng

Thé hién ré hon hiéu qua
cua qua trinh tuong tac
trén ting déi tugng, dé
hiéu hon cho cac budi
brainstorming




Biéu do 16p

Class diagram




Biéu dob 16p

* Biéu d6 I6p (Class diagram — CD) chi ra sy ton tai
cua cac I8p va méi quan hé gilra chung trong ban
thiét ké logic cua mot hé thong
— Chi ra cau trdc tinh ca mo hinh nhu I18p, cau tric bén
trong cta chdng va mdi quan hé vdi cac I6p khac.

— Chi ra tat ca hoac mét phan cau truc I6p cia mot hé
thong.

— Khéng dua ra cac thong tin tam thai.

 Khung nhin tinh cia mét hé théng cha yéu ho trg
cac yéu cau chlc nang cua hé thong.




« SU dung hinh ch{r nhat gém 3
thanh phan
— Ten IGp

— Cac thuoc tinh

— Cac phuang thuc

Class_Name

attributel
attribute2
attribute3

methodl()
method2()
method3()




Biéu dién thudc tinh

e Chira tén, kiéu va gia tri mac dinh néu co
— attributeName : Type = Default

e Tuan theo quy udc dat tén cua ngén nglr cai dat
va cua du an.

« Kiéu (type) nén la kiéu di liéu co ban trong ngon
ngU thuc thi

— Kiéu dir liéu c6 san, kiéu dit liéu ngusi dung dinh ngha,
hoac I&p tu dinh nghia.




Mo ta phuong thuic

» Tén phuang thuc:
— M0 ta két qua

— SU dung goéc nhin cua doi tugng khach (client — doi
tuong goi)

— Nhat quan gilra cac I6p
« Chit ky cua phuang thuc:

— operationName([direction]
parameter:class,...):returnType

+ Direction: in (mac dinh), out hoac inout




Pham vi truy cap

e Pham vi truy cap dugc st dung dé thuc hién kha
nang dong goi

e SU dung cac ky hiéu ___ Classl
- privateAttribute

— + Public access + publicAttribute
# protectedAttribute

_ # Protected access - privateOperation ()

+ publicOPeration ()
# protectedOperation ()

— - Private access




Thanh vién 16p

« Pham vi truy cap xac dinh sé lugng thé hién cua
thuoc tinh/thao tac:

—Instance (Thanh vién d6i tugng): Mot thé hién
cho moi thé hién cua moi I6p

~Classifier (Thanh vién 1&p): Mot thé hién cho tat
ca cac thé hién cua IGp

. Thénh vién I8p (thanh vién tinh) dugc ky hieu
bang cach gach dudi tén thudc tinh/thao tac.

Classl

- classifierScopeAttr
- instanceScopeAttr

+ classifierScopeOp ()
+ instanceScopeOp ()




Vi du

« Hé théng dang ky khda hoc

CloseRegistrationForm

Schedule

CloseRegistrationController

+ open()
+ close registration()

- semester

Student

+ get tuition()

+ add schedule()

+ get schedule()

+ delete schedule()

+ has pre-requisites()

+ commit()

+ select alternate()

+ remove offering()

+ level()

+ cancel()

+ get cost()

+ delete()

+ submit()

+ save()

+ any conflicts?()

+ create with offerings()
+ update with new selections()

+ is registration open?()
+ close registration()

Professor

- hame
- employeelD : Uniqueld
- hireDate

- status

- discipline

- maxLoad

+ submitFinalGrade()

+ acceptCourseOffering()
+ setMaxLoad()

+ takeSabbatical()

+ teachClass()




Vi du

e Biéu d6 I6p so lugc

LoginForm

RegisterForCoursesForm

CloseRegistrationForm

Professor

Student

RegistrationController

Schedule

CourseCatalogSystem

CloseRegistrationController

Course

CourseOffering

BillingSystem




e MOt ca ché chung dé to chlic cac phan t& thanh
nhom.

e M6t phan t trong mé hinh cé thé chira cac phan
tu khac.

University
Artifacts




CloseRegistrationForm

Registration

CloseRegistrationController

RegisterForCoursesForm

RegistrationController




Lién két

« Mai lién hé nglr nghia gilra hai hay nhiéu I8p chi
ra su lién két gilta cac thé hién cda ching
« MOi quan hé vé mat cau truc chi ra cac doi tuong

cla I&p nay c6 két ndi vdi cac doi tugng cla I6p
khac.

Student Schedule Course




BOi s6 quan hé

* BGiso quan hé la s6 lugng thé hién ctia mét 16p
lién quan t&i MOT thé hién cua 16p khac.

 VGi mai lién két, cé hai boi sé quan hé cho hai
dau cua lien két.
— V&i méi déi tugng cua Professor, cé nhiéu Course
Offerings co thé dugc day.

— Vi mai déi tugng cla Course Offering, ¢ thé cé 1 hoac
0 Professor giang day.

Professor LGty CourseOffering
0..1 0..*




Vi du

RegisterForCoursesForm 1
0..1
1
Student Schedule

RegistrationController

0.1

CourseOffering

0.4




« La mot dang dac biét,cfja lien két mo hinh hoa
moi quan hé toan thé-bo phan (whole-part) gilta
doi tugng toan thé va cac bo phan cda né.

— Két tap la moi quan hé “la mot phan” (“is a part-of”).

* B&i s6 quan hé dugc biéu dién gidng nhu cac lién

két khac

Whole

Part

0..1




Vi du

RegisterForCoursesForm 1
0..1
1
Student <_>——— Schedule

RegistrationController

CourseOffering

0.4




Cau thanh

« MOt dang cua két tap véi quyén sd hitu manh va
cac vong dai trung khdp gilra hai IGp
— Whole s& htu Part, tao va huy Part.

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

Whole Part

Whole Part

Composition




So sadnh két tap va cdu thanh

» Aggregation — University and Chancellor

— Néu khong co trudng Bai hoc (University), hiéu truéng
(Chancellor) khong thé ton tai.

— Néu khéng cé Chancellor, University van cé thé ton tai

« Composition — University and Faculty
— University khong thé ton tai néu khéng cé cac khoa
(Faculty) va ngugc lai (share time-life)

+ Thai gian s6ng cta University gan chat vai thai gian séng cla
Faculty

+ Néu Faculties dugc giai phong thi University khong thé ton
tal va nguac lai




Téng qudt hda (Generalization)

» Moi quan hé giira cac I6p trong dé mét IGp chia
sé cau truc va/hoac hanh vi véi mot hoac nhiéu
IGp khac

» Xac dinh su phan cap vé muc do truu tugng hoa
trong do I8p con ké thura t mot hoac nhiéu 16p
cha
— Bon ké thiua (Single inheritance)

— Pa ké thua (Multiple inheritance)

e La mai lién hé “la mot loai” (“is a kind of”)




LOp truu tuong

e L&p triu tugng khong thé cé doéi tuong
— Chua phuang thac truu tugng
— Ch{r nghiéng

Discriminator Animal | Abstract class

+ communicate () «— Abstract operation

Communication 4

Lion Tiger

+ communicate () + communicate ()




Thank you!

Any questions?




