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1.D6i twong

2.Lop

NOI DUNG

3.Cac thanh phan co ban

4.Tao mot bieu do 16p

5.Phat sinh ma nguon
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DOI TUONG (OBJECT) A

1 Céac ca thé ciia mot hé thong

* Cac ky hiéu thay thé:

Object name Class
/ e
y / o 1l
_ / ,/
maxMiller maxMiller:Person :Person \
maxMiller maxMiller:Person :Person 8
firstName = "Max" firstName = "Max" firstName = "Max"
lastName = "Miller” lastName = "Miller"” lastName = "Miller"
dob = 03-05-1973 dob = 03-05-1973 dob = 03-05-1973
/ \ Anonymous obijects
Attribute Current value = no object name
MO HINH HOA PHAN MEM NGUYEN THI MINH TUYEN 3
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/1

BIEU PO BOI TUONG ot 02 (

Céac doi twong cia mot hé thong va quan hé gitra ching N
goi 1a lién két (link)

* Snapshot clia cac doi twong tai mét théi diém cu thé.

helenlLewis:Student oom:Course
firstName = "Helen" name = "OOM"
lastName = "Lewis" semester = "Summer”
dob = 04-02-1980 hours = 2.0
matNo = "9824321' \
firstName = "Mike" name = "IPROG" name = "LH1"
lastName = "Fox" semester = "Winter" seats = 400
dob = 02-01-1988 hours = 4.0
matNo = "0824211"
MO HINH HOA PHAN MEM NGUYEN THI MINH TUYEN 4
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hanh vi.

s

TU DOI TUONG DEN LOP

\l * Nhiéu ca thé xuat hién trong hé thdng c6 cung dac tinh va

* Néu méi doi twong dwoc md hinh hoa déc lap nhau > mé
hinh sé tré@ nén phirc tap va khdng thé bao tri dworc.

=S dung cac I&p cho phép ta mé ta cac doi twong giong
nhau ma khéng phai mo ta chi tiét méi mot doéi twong mét

cach riéng lé.

Person

firstName: String
lastName: String
dob: Date

maxMiller:Person

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

firstName = "Max"
lastName = "Miller"
dob = 03-05-1973

NGUYEN TH| MINH TUYEN 5
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1\\5 NOI DUNG
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/]

L
\

O

Class name — Course

name: String
Attributes — semester: SemesterType
hours: float

getCredits(): int
Operations — |getlLecturer(): Lecturer
getGPA(): float

MO HINH HOA PHAN MEM NGUYEN THI MINH TUYEN
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s

INSTANCE

/1 Cac dobi twong biéu dién cac dang thirc cu thé cla 1&p
va dwoc goi la cac instance.

* Cac dac tinh lién quan cua cac instance cua moét [&p
dwoc mo ta théng qua dinh nghia cac dac tinh cau truc
(attributes) va hanh vi (operations).

* Cac operations cho phép cac dbi twong giao tiép v&i nhau.

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN 8
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KY HIEU

/
(

Theo quy tac dat tén, I&p la cac danh tir so it. Tén 1&p
nén mo ta 1&p s& dung cac t& vng dac trwng cho mién

trng dung.

Course

(a)

Course

Course

name
semester
hours

+ name: String

+ semester: SemesterType

- hours: float
- /credits: int

getCredits()
getLecturer()
getGPA()

+ getCredits(

+ getLecturer(): Lecturer

): int

+ getGPA(): float

+ getHours():

+ setHours(hours: float): void

float

(b)

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

()
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K\
NOI DUNG
\

3.Cac thanh phan co ban
1. Thuéc tinh

¢
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N
\

NOI DUNG

3.Céac thanh phan co ban

1. Thuéc tinh
2. Thao tac
3. Lién ket

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

NGUYEN TH| MINH TUYEN
https://fb.com/tailieudientucntt

11



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

CU PHAP THUOC TINH

Name

é Visibility

Q

MO HINH HOA PHAN MEM
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(O

Type

Multiplicity

Default

>(=)
&

>(1)
2\,

Property \/@
()
&
12
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N s

VISIBILITY

)

—L Visibility | @ Name @ Type Multiplicity @ Default @ Property @
3 R\
A4
Person
+ firstName: String
+ lastName: String
dob: Date
# address: String[1..*] {unique, ordered}
ssNo: String {readOnly}
/age: int
password: String = "pw123" . , A ~ n ’
personsNumber: int * Ai duwgc phep truy cap vao thuoc tinh
+ public tat ca
: private chi ban than déi twong
# protected ban than I&p va cac lép con
~ package cac |&p nam trong cung package
MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN 13
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N s

THUOC TINH CO NGUON GOC

/1 1—§ Visibility [/ >/ Name >O% Type M| Muttiplicity

S0\
Default /Q/ /I\ Property

©®

Q

Person
age = now.getYear() -
firstName: String dob.getYear()
lastName: String —t
dob: Date ST
address: String [1.."] {unique, ordered)} /’,/
- String {readOnly} L=
q /age: int
password: String = "pw123"
* Gia tri thudc tinh bat ngudn tw cac
thudc tinh khac
* age: duoc tinh tr the date of birth
MO HINH HOA PHAN MEM NGUYEN THI MINH TUYEN 14
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TEN THUOQC TINH

Property

—Q Visibility @ s/ Name | \,O Type Multiplicity >® Default

©

©

Person

firstName: String

lastName: String

dob: Date

address: String[1..*] {unique, ordered}
ssNo: String {readOnly}

/age: int

password: String = "pw123"
personsNumber:_ int

MO HINH HOA PHAN MEM NGUYEN THI MINH TUYEN 15
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KIEU

—é Visibility [/ )5 Name H-s(": )t Type Vs muttiplicity [>(= )—{ Defautt [V ) z>{ Property |->(3 )
()
Person . . . W
e * Cac lop duoc dinh nghia boi nguwdi dung
lastName: String
dob: Date « R ~ 1e A
agdress: String[1..*] {unique, ordered} ¢ Kleu dU’ I|eu
ssNo: Siring {readOnly}
:)aagSeS:V“/L‘)tl'd: String = "pw123" * Prlmltlve data type
e * Pre-defined: Boolean, Integer, UnlimitedNatural, String

* User-defined: «primitive»

* Composite data type: «datatype»

* Enumerations: «<enumeration»

«primitive» «datatype» «enumeration»
Float Date AcademicDegree
round(): void day bachelor
month master
year phd

MO HINH HOA PHAN MEM

CuuDuongThanCong.com
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N

MULTIPLICITY

Name

/] \l—g Visibility

firstName: String

lastName: String

dob: Date

address: String/ 1 “| {unique, ordered}
ssNo: String {readOnly}

/age: int

password: String = "pw123"
personsNumber: int

20,

Person

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

SR
. 4

Type |

r e
{ Multiplicity

S(=)

4

Default

Property

©

* SO gia tri mét thudc tinh cé thé chva

* Gia tri mac dinh: 1

* Ky hiéu: [min..max]

* Khéng c6 gi¢i hantrén: [*] or [0..*]

()

Min

—0

&

-0

NGUYEN THI MINH TUYEN
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N

/] \l—g Visibilty [Y1>("/ V> Name

GIA TR| MAC DINH

s
.

Person

firstName: String
lastName: String
dob: Date

/age: int

personsNumber: int

address: String[1..*] {unique, ordered}
ssNo: String {readOnly}

password: String = "pw 123"

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

SR
. 4

Type

Multiplicity

>(=)
4

Default

@ Property

()

A4

>(1)
2,

* Puwoc dung néu gia tri thudc tinh
khdong duwoc thiét 1ap rd rang bdi
nguwoi dung

NGUYEN THI MINH TUYEN
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N

/ \l—é Visibilty [Y1>("/ V> Name

CAC THUOC TINH

Person

firstName: String
lastName: String
dob: Date

address: String[1..*]
ssNo: String

/age: int

personsNumber: int

password: String = "pw123"

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

> )—>{ Type [ Mutipiicity PY1>(= )] Defautt U () —( 1

()
A4

Cac thuéc tinh dinh nghia trwéc

{readOnly} Gia tri khéng thay doi

{unique} Gia tri la duy nhat

{non-unique} Cho phép lap lai gia tri

{ordered} Co dinh the tw cla cac gia tri
{unordered} khéng cb dinh the tw clia cac gia tri
Pac ta thudc tinh

{unordered, unique} Set

{unordered, non-unique} Multi-set
{ordered, unique} Ordered set
{ordered, non-unique} List

NGUYEN TH| MINH TUYEN
https://fb.com/tailieudientucntt
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/]

K\
NOI DUNG
\

3.Cac thanh phan co ban

¢

2. Thao tac
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N

CU PHAP THAO TAC

Visibility

Name

%@ > Parameter
|

()
A4

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

>@_

()

Type

>(1)
AV

Property @ />
()
&
21
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)

THAM SO

Visibility

Name

> Parameter

DO

/S

()
A4

Person

+ getName(out fn: String, out In: String): void
+ updateLastName(newhName: String): boolean

+ getPersonsNumber(): int

Gn)

O,
(oud)

J

Type @ Property @
o
L

* Khai niém twong ty thudc tinh

* Hwdéng cha tham sb

* in ... tham sb dau vao

* out ... tham sb dau ra

* inout : Kéthop vao /ra

Name

(inow)

—

(D)

Type Multiplicity P->( = Default

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

-

@ Property @AL)

()
U/
NGUYEN THI MINH TUYEN 22
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O

\

Visibility

Name %@ Parameter

()

&

Person

getName(out fn: String, out In: String): void
updateLastName(newName: String): boolean

getPersonsNumber(): in!

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

9@%Type: @ Property >@3/9

()
A 4

* Kiéu cua gia tri tra vé

NGUYEN THI MINH TUYEN 23
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Instance variable (= instance attribute): cac thudc tinh dwgc dinh nghia & mke
instance

K LASS VARIABLE VA CLASS OPERATION

Class variable (= class attribute, static attribute)
* Puoc dinh nghia mét 1an trong 16p, dwoc chia sé bdi tat ca cac instance cla 1&p

Class operation (= static operation)
* Co thé dwoc st dung néu khong co instance cua I&p twong rng dwoc tao ra

Ky hiéu: gach dudi tén cua class variable hoac class operation

class Person {

Person public String firstName;
S sNaTe Shing public String lastName;
jﬁﬁgﬁsﬁw - private Date qob;
# address: String[’] protected String[] address;
private static int pNumber;
+ getDob(): Date public static int getPNumber() {..}

public Date getDob() {..}

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN 24
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DAC TA CAC LOP: CAC MUC CHITIET
KHAC NHAU

s

coarse-grained fine-grained
Course
Course :
+ name: String
+ semester. SemesterType
::z:ster - hours: float
Course hours - [credits: int
. + getCredits(): int
getCredits() + getLecturer(): Lecturer
gt aciwan) + getGPA(): float
getGPA() + getHours(): float
+ setHours(hours: float): void
MO HINH HOA PHAN MEM NGUYEN THI MINH TUYEN
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/]

K\
NOI DUNG
\

3.Cac thanh phan co ban

¢

3. Lién két

MO HINH HOA PHAN MEM NGUYEN THI MINH TUYEN
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/1

Association, link

\

LIEN KET

s

* M6 hinh cac mdi quan hé co thé gilra cac instance cla

cac lop
' L F
Piotocens * givesLectureFor p ;( Student
+lecturer
helenlewis:Student
annaMiller:Professor <
paulSchubert:Student
frankStone:Professor
mikeFox:Student

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

NGUYEN THI MINH TUYEN
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LIEN KET NH| PHAN [A == {

1 Binary Association
* Lién két cac instance cla hai I&p véi nhau

Reading direction

Navigability Association name

1- / / Multiplicity

Student

* givesLectureFor p

Professor
+lecturer

\ |

TOX*

Pl

Non-navigability

Visibility  Role
NGUYEN THI MINH TUYEN 28
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N

s

BINARY ASSOCIATION - NAVIGABILITY

Navigability: mot ddi twong biét dbi twong kia va vi vay co thé truy

cap vao cac thudc tinh va thao tac thay duoc.

* Ky hiéu bang dau mui tén mo A

K>

* Non-navigability
* Ky hiéu bang dau x

* Vidu:

B

* A co6 thé truy cap cac thudc tinh va thao tac thay dwoc cla B

B khong thé truy cap vao cac thudc tinh va thao tac thay dwoc cla A

* Navigability undefined

* Gia dinh didu hwéng ca hai huéng A

B

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN
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BEST PRACTICE

\l\NAVIGABILITY — UML STANDARD VS. <//
l\o _

| UML standard Best practice
A B
— A B
A <—> B
A S| B |
— A > B
A x——> B

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN 30
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N s

) IEN KET NHI PHAN DU'O'1 DANG THUQC TINH

\l Professor Professor

+lecturer | *

X* Student
Student

+ lecturer: Professor{*]

* Ma ngudn Java :

class Professor {..}

class Student({

public Professor]|]
lecturer;

}

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN 31
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O

s

BINARY ASSOCIATION — MULTIPLICITY VA ROLE /

/\l Multiplicity: S6 lwong ddi twong cé thé duwoc lién két voi it nhat mot

doi twong cua phia doi dién

1 issues * -
Lecturer Assignment

1..% gives 1.%*

Lecturer Lecture

* Role: mé ta vai trd ctia mét dbi twong khi tham gia vao mot quan hé
lién két

* +examiner
Person

*
+examinee

examines

MO HINH HOA PHAN MEM NGUYEN THI MINH TUYEN 32
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/\l Rang budc “exclusive or”

B

BINARY ASSOCIATION — RANG BUQC xor

Axor},
N

s

/

o

<

A

%

e Mot doi twong cua Iop A dwoc lién két véi mot dbi twong cua Iop B

hodc mot ddi twong cla I¢p C nhwng khéng dong thoi.

Office

MO HINH HOA PHAN MEM
CuuDuongThanCong.com

-{xor}.

LectureHall

Exam

1

NGUYEN TH| MINH TUYEN
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/\l n-ary Association
O

LIEN KET BAC N [1]

* Nhiéu hon hai déi twong tham gia vao quan hé.

* Cach canh khéng c6 mdi tén chi huwdng.

Student

Exam

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

grades

0..1 | +examiner

Lecturer

NGUYEN THI MINH TUYEN
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N
\

LIEN KET BAC N [2]

(Student, Exam) 2 (Lecturer)

* One student takes one exam with one or no lecturer

°* (Exam, Lecturer) 2 (Student)

* One exam with one lecturer can be taken by any number of students

* (Student, Lecturer) - (Exam)

* One student can be graded by one Lecturer for any number of exams

Student

Exam

grades

0..1 | +examiner

Student

Exam

Lecturer

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

*
e,
X, alh i’)e,

/
T

Lecturer

NGUYEN TH| MINH TUYEN
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O

Exam

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

Grading

\ LIEN KET BAC N [3]
I\

Student

*

1

Lecturer

NGUYEN THI MINH TUYEN
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/1 * Association Class

LOP LIEN KET [1] ;

* Gan cac thudc tinh vao quan hé gitra cac |&p hon la vao chinh lop

do StudyProgram

1__*

Enroliment

b ———————— ]

+ startDate: Date

7’
binary association
class *

Exam

0..1 | +examiner

Lecturer

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

Certificate

+ datelssued: Date

Grade

+ grade: int

/
ternary association
class

NGUYEN THI MINH TUYEN 37
https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

LOP LIEN KET [2] ==

1 Can thiét khi md hinh hoa lién két n:m

Company |- Person
|
|
|
|
Contract - Association class
- salary: int
- position: String

* V&ilién két 1:1 hodc 1:n co6 thé dung nhung khdng can thiét

Company | 1 * Person
- name: String : - name: String
- address: String : - ssNo: float

- address: String

Contract {
- salary: int 1
- position: String

MO HINH HOA PHAN MEM

CuuDuongThanCong.com
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LO’P LIEN KET VS. LOP THONG THUONG

)

A Study N Study

Program Program
1.% *
Enrollment —————-

Enrollment

Student Student

7

A Student can enroll for one A Student can have
particular StudyProgram only Enrollments for one and the
same StudyProgram

MO HINH HOA PHAN MEM NGUYEN TH| MINH TUYEN 39
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N\

s

LOP LIEN KET — unique/non-unique [1] /

/1 Default: no duplicates

non-unique: duplicates allowed

Exam
Meeting

Student Student
* *
_______ MEe)é?ITIg - — — — — —4{non-unique}
* *
Exam Exam

A student can only be granted an

exam meeting for a specific exam

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

A student can have
exam meetings for a specific exam.

NGUYEN TH| MINH TUYEN 40
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N

LOP LIEN KET — UNIQUE/NON-UNIQUE [2]

Course

* {non-unique}

Student

Grading

grade: int

grade = 5

b ————

e ————

grade = 1

MO HINH HOA PHAN MEM
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s
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A

O

AGGREGATION
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s

AGGREGATION y

/\l La mét dang dac biét cla lién két
* Dung dé biéu dién mot 1op 1a mdt phan cla I&p khac

* Céc thudc tinh cla lién két aggregation:

* Transitive: Néu B 1a mét phan cla A va ¢ la mdt phan cla B, ¢ cling
la mdt phan cla A

e Asymmetric: A khdng thé Ia mét phan cta B dong thei B 1a mdt phan
cuaA.

* C6 hailoai:
* Shared aggregation
* Composition
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SHARED AGGREGATIONS [ 2 —{ & |/

= Cac phan cling co thé ton tai doc lap v&i toan bd

* Multiplicity tai dau tdng hop cé thé >1

/\l Biéu dién mét phu thudc "yéu" cia cac phan dbi voi toan bd

= Mot phan t&r c6 thé ddng thdi 1a mét phan cda nhiéu phan t& khac nhau

e Cu phap: Hinh thoi tai dau téng hop

* Vidu:

* Student la mdt phan clia LabClass

* Course la mot phan cla StudyProgram

LabClass

Student

StudyProgram

MO HINH HOA PHAN MEM
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Course
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COMPOSITION

s

A

- @

B

/1 * Phu thudc ton tai gilba composite object va cac phan cla no

* M6t phan chi c6 thé dwoc chra trong nhiéu nhat mdt composite
object tai mot thdi diém cu thé.
* Multiplicity tai dau téng hop téi da la 1 > cac composite object hinh

thanh moét cay

* Néu composite object bi xod, cac phan cta né ciling bi xoa.

Cu phéap: Hinh thoi mau den tai dau tbng hop

* Vi du: Beamer & mdt phan cla LectureHall |a mot phan cla

Building

Building

MO HINH HOA PHAN MEM
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LectureHall |@

Beamer
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/]

1 MO hinh nao ap dung duwoc?

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

0..1 4
Car L Tire
1 4 _
Car N Tire
* 4
Car <> Tire
* 1.2
Car 1 Type of Tire

SHARED AGGREGATION VA COMPOSITION

A Tire can exist without a Car. A
Tire belongs to one Car at most.

A Tire cannot exist without a Car.

A Tire can belong to multiple Cars

A Car has one or two types of
Tires. Several Cars may have
the same Type of Tires.
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A

O

TONG QUAT HOA

MO HINH HOA PHAN MEM NGUYEN THI MINH TUYEN 47

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



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

\;'GNG QUAT HOA

/\l * Cac dac tinh ( cac thudc tinh va cac thao
tac), cac lién két, va cac aggregation duwoc
dac ta cho mét I&p chung (superclass) sé
dwoc truyén cho I&p con cia né.

* Mbi instance cla I&p con dong thoi la mot
instance gian tiép cla I&p cha.

* L&p con két thira tat ca dac tinh, lién két va
aggregations cua lop cha ngoai trir cac
thanh phan private.

* L&p con cb thé co thém cac dac tinh, lién két
va aggregation mai.

* Tbng quat hod Ia chuyén tiép.

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

Person

[

Employee Student

/

\

Professor

Secretary
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DOP ABSTRACT |/

/\l Puwoc dung dé lam ndi bat cac dac diém chung ctia cac Iép con cla I&p do.

Pwoc dung dé dam bao rang khéng c6 instance truc tiép nao cla I&p cha.

Chi cac I1&p con khéng la abstract m@i cé thé sinh ra instance.

{abstract}
* H{vu ich trong nglr canh cac moi quan hé tong quat hoa. Al
f LA . , o ~ , > .  n P
* Ky hiéu: ttr khoa {abstract} hoac tén I&p & font in nghiéng. eron

{abstract}
Person

L

Woman
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* M6t I&p co thé cé nhiéu I&p cha.

* Vidu:

/1 UML cho phép da ké thwa.

Student

PA KE THUA

Employee

Tutor

A Tutor is both an Employee and a Student

MO HINH HOA PHAN MEM

CuuDuongThanCong.com
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/]

O

isAssigned

*

Administrative
Employee

Study STl ¢
ourse
Program
1.% *
enrolls teaches
* 1.%
Research
Student Associate
name name
address address
dob dob
ssNo ssNo
matNo acctNo

name
address
dob
ssNo
acctNo

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

\\5 CO VA KHONG CO TONG QUAT HOA

{abstract}
Person
Student
_D name
NG address
dob
* ssNo
enrolls
1”*
Employee - 1
StudyProgram Faculty
acctNo isAssigned
1.%Q
A
*
Course
*
teaches
1.%
ResearchAssociate AdministrativeEmployee
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K\
NOI DUNG
\

4.Tao mot bieu do 16p

¢
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N /
TAO MOT BIEU BO LOP J

/\l\O’ Khong thé trich xuat cac lop, thuge tinh, lién két tlr van ban text viét ‘
bang ngbn nglr tw nhién mdt cach tw déng.

* Chidan
* Cac danh tir thwdng chi cac I&p
* Cac tinh tir thwdng chi cac gia tri thubc tinh
* Cac dbng tir thuwdng chi cac hoat déng
°* Vi du: The library management system stores users with their

unique ID, name and address as well as books with their title, author
and ISBN number. Ann Foster wants to use the library.

Book User
+ title: String + 1D: int
+ author: String + name: String
+ ISBN: int + address: String
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/]

N

3. N

CAC BUOC TAO BIEU PO LOP

nan dién cac lop

nan dién cac thudbc tinh

nan dién quan hé gitra cac lop
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VI DU: UNIVERSITY INFORMATION SYSTEM

A university consists of multiple faculties which are composed of various

institutes. Each faculty and each institute has a name. An address is known
for each institute.

Each faculty is led by a dean, who is an employee of the university.

The total number of employees is known. Employees have a social security
number, a name, and an email address. There is a distinction between
research and administrative personnel.

Research associates are assigned to at least one institute. The field of
study of each research associate is known. Furthermore, research
associates can be involved in projects for a certain number of hours, and
the name, starting date, and end date of the projects are known. Some
research associates hold courses. Then they are called lecturers.

Courses have a unique number (ID), a name, and a weekly duration in
hours.
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BUOC 1: NHAN DIEN LOP

A university consists of multiple faculties which are
composed of various institutes. Each faculty and
each institute has a name. An address is known for
each institute.

Each faculty is led by a dean, who is an employee
of the university.

The total number of employees is known.
Employees have a social security number, a name,
and an email address. There is a distinction
between research and administrative personnel.

Research associates are assigned to at least one
institute. The field of study of each research
associate is known. Furthermore, research
associates can be involved in projects for a certain
number of hours, and the name, starting date, and
end date of the projects are known. Some research
associates hold courses. Then they are called
lecturers.

Courses have a unique number (ID), a name, and a
weekly duration in hours.

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

University

Institute

Employee

Administrative
Employee

Course

NGUYEN TH| MINH TUYEN

Faculty

Dean

Research
Associate

Project

Lecturer
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BUOC 2: NHAN DIEN THUOC TiNH

A university consists of multiple faculties which are
composed of various institutes. Each faculty and
each institute has a name. An address is known
for each institute.

Each faculty is led by a dean, who is an employee
of the university.

The total number of employees is known.
Employees have a social security number, a
name, and an email address. There is a distinction
between research and administrative personnel.

Research associates are assigned to at least one
institute. The field of study of each research
associate is known. Furthermore, research
associates can be involved in projects for a certain
number of hours, and the name, starting date, and
end date of the projects are known. Some
research associates hold courses. Then they are
called lecturers.

Courses have a unique number (ID), a name, and
a weekly duration in hours.

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

Faculty

+ name: String

Institute

+ name: String
+ address: String

Employee Research
RO Associate
+ name: String + fieldOfStudy: String
+ email: String
+ counter: in
Administrative Project
Employee
+ name: String
+ start: Date
+ end: Date
Course
Lecturer
+ name: String
+id: int

+ hours: float

NGUYEN TH| MINH TUYEN
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Co 3 loai quan hé :

* Association
* Generalization

* Aggregation
* Nhan dién quan hé Generalization

* “There is a distinction between research
and administrative personnel.”

* “‘Some research associates hold courses.
Then they are called lecturers.”

MO HINH HOA PHAN MEM
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\\; BUOC 3: NHAN DIEN QUAN HE [1]

{abstract}
Employee

+ ssNo: int

+ name: String
+ email: String
+ counter: int

Administrative
Employee

Research
Associate

+ fieldOfStudy: String

Lecturer
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BU'OC 3: NHAN DIEN QUAN HE [2] /

/1 “A university consists of mult/ple faculties which are
composed of various institutes.”

Faculty

+ name: String

1

1.%

Institute

+ name: String
+ address: String
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the university”

+ name: String
+ email: String
+ counter: int

{abstract}
Employee
+ ssNo: int L
+dean

BUOC 3: NHAN DIEN QUAN HE [3]

\l “Each faculty is led by a dean, who is an employee of

leads p 0..1 Faculty

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

+ name: String

In the 1eads-relationship, the

L0ycCcc

[
IUUNCT O HICT VICT Ui - CL1l1
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BUOC 3: NHAN DIEN QUAN HE [4] {

/1 “Research associates are assigned to at least one

institute.”
Resear ch Institute
Associate 1..% 1 2>
+ fieldOfStudy: String + name: String
+ address: String

Shared aggregation to show that ResearchAssociates
are part of an Institute,
but there is no existence dependency
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BUOC 3: NHAN DIEN QUAN HE [5] {

\l “Furthermore, research associates can be involved in
projects for a certain number of hours.”

jesaarch Institute
Associate 1.% 1.%
+ fieldOfStudy: String + name: String
+ address: String

T Participation

Lecturer

Association class enables to store
|+ hours: int the number of hours for every
single Project of every single
ResearchAssociate

Project

+ name: String
+ start: Date
+ end: Date

MO HINH HOA PHAN MEM
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called lecturers.”

Administrative Research
Employee Associate

+ fieldOfStudy: String

Lecturer

1.%

Course teaches

1.% v

+ name: String
+id: int
+ hours: float

MO HINH HOA PHAN MEM
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s

BUOC 3: NHAN DIEN QUAN HE [6] {

1 “‘Some research associates hold courses. Then they are

Lecturer inherits all characteristics,
associations, and aggregations from
ResearchAssociate.

In addtion, a Lecturer has an association
teaches to Course.
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O

\

+ name: String
+ email: String

BIEU DO LOP HOAN THIEN

Faculty

F N

Administrative Research
Employee Associate
+ fieldOfStudy: String
Lecturer
1.%
Course teaches
1.% v
+ name: String
+id: int
+ hours: float
MO HINH HOA PHAN MEM
CuuDuongThanCong.com

1_.*

1.

{abstract}
Employee
+ ssNo: int 1 leads p 0.1
+dean

+ name: String

1

1. L,
Institute
*
+ name: String
+ address: String
Participation

1+ hours: int

Project

+ name: String
+ start: Date
+ end: Date
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/]

O

N
\

NOI DUNG

5.Phat sinh ma nguon
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PHAT SINH MA NGUON J

/1 Cac biéu do l&ép thwong dwoc tao ra véi y dinh cai dat cac thanh
phan da moé hinh hoa trong mét ngén ng® lap trinh hwéng doi

trong.

* Thong thwdng, viéc dich 1a ban tw ddng va chi yéu cau can thiép tha
céng & murc toi thiéu.
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Vi DU [1]

{abstract} «enumeration» | | «kenumeration»
/ UniversityMember ESemester ERole
+ firstName: String winter lecturer
O + lastName: String summer tutor
+ ssNo: int examiner
Employee
Student
T aceiNo it class Course ({
+ matNo: int T public int courseNo;
* " }
)
3
2 -_| Support
o, .
)
+ role: ERole
+ hours: float
* *
CourseExecution
1 Course
. N
+ year: int N
+ semester. ESemester

+ courseNo: int

MO HINH HOA PHAN MEM
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Vi DU [2]

\

«enumeration»
ERole

lecturer
tutor
examiner

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

{abstract} «enumeration»
/ UniversityMember ESemester
+ firstName: String winter
O + lastName: String summer
+ ssNo: int
Employee
Student
- acctNo: int
+ matNo: int
+ getAcctNo(): int
*
*
g
2 -_| Support
— ~
®
¢ + role: ERole
+ hours: float
* *
CourseExecution
1 Course
» N
+ year: int A
+ semester: ESemester + courseNo: int

abstract class UniversityMember
public String firstName;
public String lastName;
public int ssNo;

NGUYEN THI MINH TUYEN
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Vi DU [3]

{abstract}
UniversityMember

+ firstName: String
+ lastName: String

+ ssNo: int

«enumeration»

ESemester

inter

summet

\

Student

Employee

+ matNo: int

- acctNo: int

*

L

%*

+ getAcctNo(): int

%*

Support

+ role: ERole
+ hours: float

S
%*

CourseExecution

1

+ year: int

+ semester. ESemester

MO HINH HOA PHAN MEM

CuuDuongThanCong.com

H——>

«enumeration»

ERole

Course

+ courseNo: int

Fniimetration 'I-T‘,Qamnster {

N A

summer

Enumeration ERole {

lecturer,

TOY
y

examiner
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Vi DU [4]

{abstract} «enumeration» | | «kenumeration»
UniversityMember ESemester ERole
+ firstName: String winter lecturer
+ lastName: String summer tutor
+ ssNo: int examiner
class Student extends
Employee . .
Student UniversityMember {
| et public int matNo;
A - |+ getAcctNo(): int public CourseExecution []
* \
* completedCourses;
2
2 -_| Support
‘.‘é
\ + role: ERole
+ hours: float
* |\,
CourseExecution
1 Course
+ year: int X
+ semester. ESemester + courseNo: int

MO HINH HOA PHAN MEM
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Vi DU [5]

{abstract} «enumeration» | | «enumeration»
UniversityMember ESemester ERole
+ firstName: String winter lecturer
+ lastName: String summer tutor
+ ssNo: int examiner

class Employee extends UniversityMember {
Employee private int acctNo;
Siydont blic int getAcctN
acctNo: int pU. 1C 1n ge cC o ( ) {
+ matNo: int return acctNo;
+ getAcctNo(): int
* 4* }
3 / public CourseExecution [] courseExecutions;
)
2 ‘~_| Support }
% It
+ role: ERole
‘ + hours: float
* *
CourseExecution
1 Course
. AV
+ year: int A
+ semester: ESemester + courseNo: int

MO HINH HOA PHAN MEM
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Vi DU [6]

class CourseExecution {

int year;

ESemester semester;
Student [] student;
Course course;
Hashtable support;

// Key: employee
// Value:

(role, hours)

{abstract} «enumeration» | | «enumeration»
UniversityMember ESemester ERole
+ firstName: String winter lecturer
+ lastName: String summer tutor
+ ssNo: int examiner
public
Employee ublic
Student P .
- acctNo: int publ 1C
+ matNo: int ]
+ getAcctNo(): int publ :I._C
* \ . public
<'Icaa f
‘“% Support
\? + role: ERole | }
‘ ‘ + hours: float

CourseExecution

+ year: int

+ semester. ESemester

MO HINH HOA PHAN MEM
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Course

+ courseNo: int
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\ Name Notation Description
@)
A
Class -a;f E Description of the structure and
:216' - behavior of a set of objects
+ 02(): void
oder
A
Abstract class {absza"t} Class that cannot be instantiated
A B Relationship between classes:
. A S B navigability unspecified,
fSsoclation navigable in both directions,
A x—> B not navigable in one direction

CuuDuongThanCong.com
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cixc THANH PHAN KY HIEU [2]

s

\{ame

Notation

Description

\
1%,

association

=Ad

Relationship between n (here 3)
classes

c
A ! More detailed description of an
Association class ! o P
C association
B | fon. An object of c is in a relationship

xor relationship

with an object of A or with an
object of B but not with both
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cj?&x@ THANH PHAN KY HIEU [3] 7/

/]

l\&?me Notation Description
O
Shared A ~ B Parts-whole relationship (A is part
aggregation of B)
Strong tion = Existence-dependent parts-whole
aggregation = - ¢ B relationship (a is part of B)
composition
N Inheritance relationship (a
A B
Generalization —> inherits from B)
Object 0:C Instance of a class
Link fox | 02 | | Relationship between objects
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