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class ROOM _ _ ===
{ oe-nfT
pr1vaté~strlng PDOm . noj;
private Teacher Tc;
private Student St; € — — — -
private Tables Tbj;
public void OpenRoom() {

// do something

b
public void CloseRoom() {

// do something

}
¥

// &3 aad unLIau
class Student {} = = = = = = =

—_— e e e ==

I —
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private string ST _ID; s

private string ST _FName;
protected string ST _Lname;
private string ST _TEL; ADT
private string ST _Major; P

private string ST _Faculty; _”
private string Gender; -

”

-
private Student_CARD ST “ard;
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}

G00810M1 java Person

Name : String
lass person { Email : String
String name: Age :int
String email;
_ | + setName()
Nt age; + getName() : String

public String getName() { return name;}
public void setName(String n) { name =n; }
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ko Class_Student - Microsoft Visual Stu (=l
File Edit View Refactor Project Build Debug Team Data Tools Test Window Help
P G B9 - -S-5] P pebug -6 || [strsal I RE R BB
iDalofE=22(000@ b 3@
EEETE RSN Formil.cs [Design]®  Output o o o o o
_— s [VIodifier/visibility
6 “namespace Class_Student
7 {
8= class student
9 {
10 private string id;
11 private string std_name;
12 protected string std_lname; |
13 private string GPA; V///
14 private string[] subjects= new string[5];
15 = public void add _couse(string s,int i)
16 {
17 subjects[i] = s;
18 | }
19 | }
20 |}
21 3
100% - b

Ch2 INS
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Attributes

-ao

-WoOU1aY
U1z

NS
NEHMINI
-0hen:10gu

[s part of )

gko

- A2IWKUY / KUINI1D
- Juouwldn

- Us:innuoogno
- Us:zlnnaa




Attributes

TO UG

-8a
~WITURE
LY

-LAas
-LA3AIEIUG
-Theansiiiau
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Function

-a9o
-WoOU1aY
-lU:

-1NYS
-1n%008Ud
-Jhen:zdgu

+ acnsningov()
+ K&a()

+ 20()

+1889()

+ nogKav()
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onsudmiutuou U class Composition
01 1Ju Auksaly
Person
- m_Hand: Hand
- m_Leg: Leg
Leg Hand
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vooluyuyey composition J voavluyuyoo Decomposition

\ V

- - muaolunonaunuo:lasn
KOVISEU Class Kovissuus=nauluaoe
Class ns=awuda

Class la:

Class 1mad

Class undnu

Class 210158

ns-a1ud IGE hab)

9191SY
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nmissouldunaraarouavludnuiu: component fla

* Juuavlluu Composition

* JuuavlluU Decomposition
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[ vooluyuyed composition ]

luwa uoldos
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wooluyuzoo composition aaradoussunudunaralsng

diin B asuny

goaow K A sumn I,
KOCcsS10 B UND noauu |
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Decomposition

MIS: Management Information System

Payroll Inventory Purchase Order
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Muaoluldo composition o1nsUlozarusiogiols
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S:uURULGOU SOURU S:uuaaddum uass:uudoBonarsidus:uu MIS

Inventory Purchase Order
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S:uURULGOU SOURU S:uuaaddum uass:uudoBonarsidus:uu MIS

MS-Office365

Power Point

Workbook worksheet
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Components diagram

Attribute/class

Attribute/class

21/12/67
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Attribute/class

Attribute/class

MS_OFFICE

WORD  ACCESS

EXCEL

PPT

http://www.siam2dev.com [ dr.
nattapong songneam]

158



Microsoft Office

!

!

EXCEL

ACCESS

PPT

!

Workbook

L 2
I

Worksheet

|‘_

Rows

Columns
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Microsoft Office

WORD

!

!

EXCEL

ACCESS

PPT

4

Tables | Query FORM Report Macro Module
Workbook
i
Rows o— Cells
Worksheet |‘—
Columns
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Attribute/class

Attribute/class

21/12/67

ompon

v o/

AIAN

NWANHAE
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components

Attribute/class

Attribute/class

RUBBER

Wheel max

>< NWAINHAE
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& " Tread |

» Sidewall

-~

L B
S, * Crovn Flies
A l ‘ - :

-

'» Airtight Rubber!

» Carcess Ply
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matvaay Component 1u C#.net
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class cls Car

{

wheel w;
engine e}

}

class wheel
{ '

szr?ng rubber;
string max;—

h
_Elass engine ;1:>”If
1

string brandn

;]
string model; -;;///
public void start_engine() { }

—Ppublic void stop_engine() { }
}
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PDT

ADT
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components
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PDT
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components

STD_CARD

- T0 - WINANS

- UNNELQT

- SWAARWINA
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Tm9n AN

Student
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Add class in C

oo WindowsFormsApplicationl - Micresoft Visual Studie

File Edit View Project Builld Debug Team Data Format Tools
P o] T vt | 2] Add Windows Form...

Fer | | & 5| & Add User Control..
] Add Component...

Forml.cs [Design]

% Add Class...
|l' ........................................ i] Add HE.qutem“I I:trl"‘
| o2 Forml o '
isting Item... -
=i Add Existing It Shift

Exclude From Project
2 Show All Files

Add Reference...

Add Service Reference...

Set as Startlp Project
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3 using System.Ling;
4 using System.Text;
5

6 =namespace WindowsFormsApplicationl

{

class Student { }
class Student Card { }

Student Student_Card
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10
11
12
13
14

O 00 N

{

15 =

16
17
18
19
20
21

‘namespace WindowsFormsApplicationl

Data member

class Student {
private string name;
private string ID;
private Student Card st _card;

class memb

1 Is part of

class Student Card {
private string ID;
private string Image;
private string address;
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KooUQuans HOVISYU
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Uaans
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Aggregation Abstraction

¢ fio ms werwwaausinwnd i class ladudouds:znau (Is
part of) vov class duxsali ua:ndrfiny “nisUs:znaunuzov
class dovrirlRina class ki &0 concept lKLidore”

 lumv object orientation du misuaasdydnuniidouaad
Aggregation Abstraction wov class tu rlalasnmislue
ansisiudikasusuuilondu 01n class downdo class Mdu
douus:noau (Composite class) [Udo Class kan (Main
Class) douaaslusy

] o
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1298 VLBU
snodudavilaa

Aggregate

* Required Component

* Optional Component/
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Aggregation Abs.

LNA

attributes

ADT

functions
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LASIUU

LASIUU

_ ?jn é’a ?Jﬂ
v
-8

Q

|

P A o«
- LASAIUULIN ALASDY

- UJ1() Aggregation Abs.
- lnga1s()
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YUADUNISNILLDNNI LAY

UADUNISVLDNAIATU LNV NNSATU LU LATNS AR UATURDUN
LLﬂuauI%faeJ’m%’ﬂLauLLﬁimﬂﬂﬁzaUﬂﬁaimm@ L%ummsaaqﬂaaﬂmﬂu

1%
Y A

JUADUATIT 9 bRl
YURaUN 1. A1u1d semand (laaid classification abstraction)

PUABUN 2. SydrulsznougaslagausiuneLansdIuUIZNOU

gy

QUADUN 3. MVUAEIUUTZNRUNT WU tazldddy

4
U A

UABDUN 4. NMNUAAISALAAR (NNSUIUBDNINUIUANTN)

YUNDUN 5. NMNUAS18aLLDIAVDIAANE




dood10i 2.2.10

+ o081 2.2.10 saulabidsulasnsluo=us:nauludoe
KooWnkaw q Koo lawudazKooltuosiidouUsznoukany
Goll 1. Kovuausiuou 1 Koo 2. Kooundiuou 1 Koo &9
o:dooiinnkov 3. 1nSooUsuamadooroo:iiksoliiiila
kSaulvKava199:iilduinnst 1 1ndeo lasmealukasuau
o:ifigousuadiotios 1 Kasudurvkavsoroo:=iuinnadn
6 uazilnsAsiisuou 1 19809



YUABUN 1. KATUN

gudoun 1 misuw kSonara losldaaraalindunauunsa
du
ndonouddu otszunaradiog ladai
1) aaranaulaibidsw
2) aardKav

Fundamental classes

SDEEVCCOMNIGITI  nguaaianlaoin classification abs.

4) aarakaoun
5) aarainsoaousuaimisi
6) aaraidaouau

7) aaralnsnsi
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YUNDUN 2.

sryduUTEnaULoalneATULNUATNLAAIAIUUIZNOU AILAAILLAIN

AdULALLE Aggregation Abs.

1

v (Y
ADINN
NDIUDU WDIUI 1AS09USUNA

A\

LPIYIUDU Tnsned
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VURDUN 3. MuundulsznaufsduRequired)

wazligndy (Optional) fakamalunn

ADULANLLEY

¢

Aggregation Abs.

v (Y
ADINN
NDIUDU WDIUI 1AS09USUNA
’ \ Wa3ililaes
RGN Wnsviesd |-
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z/
fa v Aaa

VUADUN 4. AUAAISALaaH sauanslunn

AdULAL LY Aggregation Abs.

Minimum Cardinality : Min CarL
1..N F Maximum Cardinality : Max Card

v (%4
NRIINN

52

NDIUDU Fa91 w3a9USUaINA

N ’ q o1

LPIYIUDU Tnsned
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= - |
AaUlAadtey
_Famauladiiioy
- iR .
Aggregation Abs.
PNDINN
v ? su?% P Y
MUY Y}OIUN LAS29USUBNEA
YUY Tnsneyd
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Aauladlley
Fonoulafiidey
- figs Aggregation Abs.
T
NDINN
VUYLAVDY
QYU
1..1r 1..1 r 0..N \
b 24 b 24 g -4
igNUaU 14U Lﬂ%EN‘U‘J‘UE]']ﬂWﬂ
- YUIA - YUIA _ ive
Re9 - flndn - 9u1n BTU
| InsviaEy _‘Lﬂgﬂﬁﬁﬂﬁm + §Un()
+ Un()
1.1 0..1 + Usugampil()
LEIUDU nsnay
Ay gj C:i o
- VU - gve VUANDUN 5. N1AUR

S1982LUAVDIARAE




YUNDUN 5. MNUAS1LALLDIAVDIAANE

AauladLlyy AauladL LY WDIWN

Fonouladifloy Fonauladifley - RUNYLAVIDY

- fina - figa - L1ANUBY
- YiDauoU

+1910 +1910  Weath

+ v18() + U18() _ p3eeUduania

+ 1¥A51A1() : floating-Point

+ 191()
+ v18()
+ 1¥A51A10) : floating-Point
+ Tau()
+ 19790

YUADUN 5. N1YAUA

S1982LDUAVDIARAE
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= - |
AaUlAadtey
_Fonoulaiiiey
L Aggregation Abs.
T
PUDINN
- AUNYLAVD
~ qun
1..1 1..1 l 0..N
N UU HRadU LAIIUSUBNA
- YUIA - YUIA _ &
¥ yy - YuUm BTU
- yau() - 97v111a()

- iUa()
r R - Ua()
1.N 0.1 - Ysugamnd()

=
b UDU

- YUIN

- 4au(),

4
Insviend
a v
- %9
- i(:u
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YUADUN 5. MVUATIwazIRenYaInala  Adgregation Abs.

ADULALLLY

- ¥alAsINIs
TR

- AUNYLAVIDS
- YUINNBY
1.2 f 1..N : 1..N
LAIE MU LA5a9USUBINA
YU YU - B
_ U
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(K1dou attribute, function, cardinality (Fasu
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alinN
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E ] MobilePhone

=
A
E

c
=
2

] —brandfame: String = iPhone
-model: String = iFhoneX3

] —price: Floating-Point = 35000.25 ‘1--1
—color: S5tring = RED
+screen: Screen

is part of

+call (phoneMNumber: String)
+receive (phoneMumber: String) : String Screen

+gize: screen = 5%7
+resulation: Integer = 500%700

m

NeAREGEE
ool ]

(1 @] [Ee] e e
= EINE R

- :
=J/==] s
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MobilePhone

-brandiame: String = iPhone
-model: String = iPhoneX35

-price: Floating-Point = 35000.25
-color: String = RED

+zoreen: Soreen

- 1..1

+call (phoneNumber : String)

iz part of

*

Screen

+receive (phoneNunmber:String) @ String
L
I

MobilePhone
-brandiame: String = iPhone
-model: String = iPhoneXS5
-price: Floating-Point = 35000.25
-color: String = RED
+=creen: Screen

- 1..1

+call (phoneNumber : String)

+receive (phoneNumber: String) @ String

»

-screen : Screen
I
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+3ize: sBcreen = 5&7

+resulation: Integer = S00%700

L

iz part of
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SCreen
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AU awnsnuaviiku oanIwYavlnssnn
91NUUNdY outside view

NUWMWNnwulunun keyboard

I

1dou / slide oommla

I
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MobilePhone

-brandiame: String = iPhone
-model: String = iPhoneXS

-price: Floating-Point = 35000.25

—-color: String = RED
+2creen: Screen
+cam: Camera

+call (phoneMumber: String)
+receive (phoneMumber: String)

.. 1..1
iz part of
Screen
String 1..1
+3ize: screen = 5*7
+resulation: Integer = S00%700
Camera
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MobilePhone

-brandfame: S5tring = iPhone
-model: String = iPFhoneX5
-price: Floating-Point =
—-color: String = RED
+zcreen: Screen

+cam: Camera

35000.25

- 1..1

+call (phoneMNumber : String)
+receive (phoneNumber : String) :

iz part of

1

Screen
String 1..1 -
™ +2ize: =screen = S5*7
+resulation: Integer = S00%700
is part of

=

Camera

+takePFicture (image:Image) :
+takeVideo () :

Image
Videno




|
MobilePhone

-brandiame: S5tring = iPhone
-model: S5tring = iPhoneXS
-price: Floating-Point = 35000.25

1..1
—color: S5tring = RED "*
+zcreen: Screen
+cam: Camera is part of
o e
+call (phoneNumber : String) Screen
+receive (phonelumber: String) @ String ..1
* T * +zize: screen = S¥®7
+resulation: Integer = S00%7T00
is part of . "
11..n
I Camera [
+len: Len
+shutter: Shutter
+takePicture(image:Image) : Image
+takeVideo () : Video
" l -
— f— 5—
Len Shutter
ey
e http://www.siam2dev.com [ dr. 199

nattapong songneam]



[y} J
INsANNYeD0

brandName : String = “iPhone”
model : String = “iIPhoneXS”

price : Floating-Point = 35000.25
color : String = "RED”




h *rgnet 1.dia (CA\Users\COMIT\Pictures) - diaw.exe

|= 2 |
wila  wile smses Layers dmn  Fen winddin  Floudoerw 35l
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r
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MobilePhone
—-brandfame: String = iPhone Class| Attributes |Qperatiom|1empla‘tﬁ|§l}'le|
UML Y rnodel: String = iPhoneXs [ J
-price: Floating-Point = 35000.25 -brandName: String = iPhone
g .—color: String =.RED r -model: String = iPhoneXs
3 - -price: Floating-Point = 35000.25
- At' i -color: String = RED gu
-~ ]
RN 1
X i
j -Attribute data =
N - E
=] : | |
i_ alszing | |
@ @ g_ Value: | |
‘: Comment: ?
] < m | v
1]
3 iy [prss [
7 [[] Class scope
el LA
I 1]
| _I L] 6
=
=l=]=]

|L§ibr| ‘MobilePhone'

=N i [- Tl - S
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Function/Behavior/Method/Sub/Procedure/Operation

[y} J
INsANNYeD0

- brandName : String = “iPhone”
- model : String = “iIPhoneXS”

- price : Floating-Point = 35000.25
- color : String = “RED”

+ Call()
+ Recelive()

+ sendSMS()
+ Line()




Function/Behavior/Method/Sub/Procedure/Operation

[y} J
INsANNYeD0

- brandName : String = “iPhone”
- model : String = “iIPhoneXS”

- price : Floating-Point = 35000.25

- color : String = “RED” .
d void

+ Call(phoneNumber : String) —
+ Receive() : String

+ sendSMS() T
+ Line() Return
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—-color: S5tring = RED

+call{phoneNumber:5tring)

+receive(phoneNumber:String): String
+call (phoneNumber: String)

.+IE ceive tphmeNmb.er: String): String L

&) 2] ]

-Operation data

L | |‘u’isibi|ity: | Public IZ" Comment: E
s | | Inheritance type: | Leaf (final) IZ"
Stereotype: | | [] Class scope  [] Query
Parameters: Parameter data
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Classification Abstraction
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Cardinality ,
Required Component ,Optional Component
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Cardinality ,
Required Component ,Optional Component
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Cardinality ,
Required Component ,Optional Component
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Cardinality ,
Required Component ,Optional Component
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[ Cardinality, Required Component, Optional Component ]
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Cardinality ,
Required Component ,Optional Component
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Aggregation

< >
Division A unfilled diamond shows aggregation.
This relationship indicates that one is
PART of the other.
<> An Employee is PART of a division.

But a division can stand on its own

Employee without Employees.
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Aggregation

Car
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Example of a reflexive association

Q relationship

Employee

1

firsthlame : String
lastMarme : String |7 MMenager

|:|..:+:

- Mardges
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The Person Class : an example in VB.NET

Clas=s Person
Friwvate name &3 String
Friwvate age As Integer

Public Sub MNew [ByWVal nm A= S5tring, ByvVal 1z Integer)

name = nm
age = ag
End

Public Function getJdob() As String
FEeturn
End Function

Fukblic Function getfge () A=z Integer
FEeturn age

End Function

Public Sub diwvideName ()

End

tnd Class




< Composite ==
X >

Order
A filled diamond shows
Composite Aggregation. This
‘ relationship indicates that one is
PART of the other.
L An OrderDetail is PART of an
OrderDetail order.

But an Order CANNOT stand on
its own without Order Details.




Composite ~

« An Engine is PART of a car.
« But a Car CANNQOT stand on its own without engine.
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PalicyCondition In PalicyRule
Group Mumber: uint 16
ConditionMegated: boolean

*

PalicySet Comp onent o

Pricrty: vint 16

*

PalicyS et 4B ST RACT)

PalicyDacision Strategy: vint16
PalicyRale =: string
Enabled: uintl6

¢

PalicyRule

ConditionLstType: uint 16
Rulel=age: =tring

SequencedAotions: dint16
Execution Strategy: uint 16

PalicyCondition (ABST RALCT)

Policywfction In PolicyRule

PalicyGroup

ActionOrder: uintld

*

Palicytction (A ST RALCT)
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ASSIGNMENT 3_02

AdadLNaANNKNaUAY Aggregation Abstraction
Cardinality Aaag'ls
AUNANNLLANAIIUAY Aggregate AU Composite

AL EUANUUANEITERIIUNNAYUAY composition AU
decomposition



ASSIGNMENT 3_02(sia)

5. AT HULHUATWTALFAY Aggregation Abstraction
2a9 Computer PC

6. ILTEULHUAWTLA Aggregation Abstraction
29 1nsAwvidiada (Mobile)

7. WA ULNUNNALEAI Aggregation Abstraction
229 &UA5UIANS (Bank Account)

8. v dauNunWALFEAI Aggregation Abstraction
AN
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