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PDT: Primitive Data Type

i (integer , floating-point , String , date/time )
sngud

su : String / Text /

5o : String / Text
s1a : floating

ao : Object
woou1ae : Object N
1nsoosud : Object \ ADT: Abstract Data Type

- . (Class/ Object)
+ fiisuasia (price)

+ yansu () : String
+ yand () : String
+ vonsia () : float
+ 138210 ()

+ kgala ()
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do2UuUsS=NoUUOINOUNWIILCOS

/ Power Supply tnsa o) DVD ROM Drive Malobeard (IHU0TR) \
/ CPU (Ffig) + CPU FANOTRaNT T
g-®

AN .-

Monitor (900 IN)
Speaker (a11n3)

suo1n : http://gobgabsocool.blogspot.com/2013/03/blog-post.html
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Aggregation

monitor keyboard

haaradio 9 uisounuxsaus:naunuduuiikla concept (KU Aonouroltos
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Aggregation

20/08/66

Hardware

Computer System

Software F ~opleware

Communication

monitor
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PDT: Primitive Data Type

AOUWDLNOS

(integer , floating-point , String , date/time )

e

\ ADT: Abstract Data Type

(Class/ Object)

20/08/66
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PDT: Primitive Data Type

(integer , floating-point , String , date/time )

ADUIWDILCIOS /

éa/

su
$191

20/08/66

-
\ ADT: Abstract Data Type

(Class/ Object)
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PDT: Primitive Data Type

ADUWIICIDS

(integer , floating-point , String , date/time )

8o : Textual
su : Textual
s1m : Floationg-Point

w14 : Mouse
fduasa : Keyboard

—

ADT: Abstract Data Type

99mKn : Monitor
arlwy : Speaker

(Class/ Object)

20/08/66
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Aggregation Computer

Optional Component

Required Component

monitor keyboard

haaracho q visounuksaUsznounuduumizld concept kU Aonounolcos
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Aggregation Abstraction

» goudsznouBuldn q sounumliiia concept (KU
IS8N01NISNY aggregation

» douUs:nouBulkndiu sounu mikina concept
(kU wmdounu Alsonmsi aggregation
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TitleBar

Menu bar
A /71
M_view M_edit

-
\alculamr I —

Juonou Text

ua: aanla buttonl_click()
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Control box

M yiew Edit Help i / TeXtBOX
— D

%]

e[ ][=][> TxtResult

7 8 9 / %

4 || 5] 6| * ||l

2B E _ A — Button

0 - f [y

\
\
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calculator

¢

TitleBar

Control box

Menu bar

¢

TextBox

Button

Maximize Button

20/08/66

Minimize Button

close Button
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Required/Optional Component

 Required Component #o douUs=naunsudu
» Optional Component #o douus:naunlisidu

¢ Q

Required Component Optional Component
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nugUszulana(CPU)

NU28AUI(RAM) « g
%13UN13A

inte])
Core =5 Dipy

NN (Monitor)

AguBsA(Keyboard)

AauNAMas(Computer)
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speaker —<

computer

¢

mouse case monitor
Keyboard
Mainboard Harddisk VGA Card
. |
772 77
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Class

s <. Is member of [/ Sumngnves

/ N

RAM1 RAM?2

Object Object
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o N

Is part of / 1Judourido

Main board

Class

-7 V'\
, >~ Is member of / 1Juauidnuov

/ Mo

/ N

Object Object
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Aggregation Abstraction

e au AUs:nouludne Ko g0 wuu vl luvnu=EoUs:=nou |
[UGos WU a1 K oun UIn auav :
|

« lsowsiua ---Isowsnurads=nouludoe kua weivia auld @1 91a1s M
Wo1stuinoAsgous=nauludossioadio q luvtuzRoofigous:=nauludos
aunsn 16gv 10udiu

* UKIONYIQY —— ...
* JQ - ..
e Insdnwnioiio-—- ...

e QaunsSnwlsa -— ..
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Aggregation Abstraction

P14

b

Class

Is Part Of / fludiuniis

U0 ABIN

“’i 1'0%31\\‘

n ;1 LAURN "

Class
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Goo0819 1

oINdonowdodu awisnasulan class
ns=a1udi class 1&: class 1M class Undnu

class 910158 Walhnalakaituisounuo:la
class (kU KEam(Elaaouaasougoalkl Uuf
nO
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KovISYU

Optional Component <f T Required Component

avaus:noun [Wdndu

I

OLp
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avaus:noun S1du

IGE

l.
L

Uuntsgu

NS-QI1UQN
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ZoolBuu (Ku1edokoolRauninsiEaunisasau)

ovaus=noun 91du

OOYO

Optional Component Ik untsau 010158

ovaus:noun [Wddu

nS-Q1ua) ﬁ@fﬂsaau

Aggregation Abstraction

** ZoolSgu momenn(physical) UsznaulUdog 1@ Kaom INaTU AU WUD



snaud

‘ Required Component
ooAUs:naun $10u

Optional Component W& 3o 1nSo08ud 1nSoousuaimisi

ovaus:noun [Wddu

=]
<




AOITHULNWUNMIKWIEQY Aggregation Uov

Insawniofo

* k%

WSounvs:udouds:naunsiudunazlusidu

** NSoUNVS:U 30 - Unudnauassiia capture donolad
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doldauLWUNMKWIEay Aggregation oo MS-Office
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F
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Association relationship '

91K1S

Juu

Us=qy EUDIVUDY

kaoaln

BOONWSQ

9IK1S YUV UM K30 Wn [ulddouUs=nouuaodiiu
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pIEalIE koo 843 1JukaINNO1DISY

-KUgl1aUKoY

[UawrsnlBaounounoicios

/

. [a

-9190159
CIaSS -Unfinu

-AOUWIILCIOS

1@:znounoicias <

oS 7 ~ .

1iav 822
object 7
7/
AGS g

\

\

Is member of

\
» Koo 833 1JukovlSau
mnavy 845 sssualdneuralces 3ol
aisnlBaosunounolcasla
20/08/66
http://www.siam2dev.com [ dr. 96

nattapong songneam)]



KOVAOU

Koo 843 1JukoonWn
910159 [WawsnlBaou
AOUNIICIOSIA

910158

Cr
]
0
]
(en
]

o522

object 7

/
/

<. >{
V\\
\ Il 1inv 833

Is member of

\
Koo 833 1Jukovisyu

/
QU
1ia9 845 sssuUaUDAoURDLNDS
3oluanuisnldaou
I AoURDICsIa
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KOVISEU

*** Fooiseu nmomenn(physical) UsznaulUdog i1 Kdoar iwau Wu Wi
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Kovhol Aggregation Abstraction
-KU1Y1auR 9 _ _
91915 Mol 910158 1M3 UNIBEU AOUNDICDS
-undanur Jdsznounu duldukovnalunolaas (Kurafioka
-ADUNWIILCOS _ - _
T8:A0URIIADE ADUWDLCOSNIUNISISEUNISdaU)
-uos
“Uala
Uala <& AOUINOLNOS
{&889u/aou </\
T 919158
IGE Tanb}
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KooUnuadnis .- ) .
%U;;]mag Classification Abstraction
-KUNYI1AUKOY
010159 Nold: 910158 1M UNIS8U AOURDLNDS
-UnNdnu - iy 1_
AOUNDICOS Usznounu duldukovnol
lé@:poumolcios
-uos
Class
Uala
UJala
18128u/aou
/7 S
/ \\
/ \\
N

Koo 844
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Koo 845 Ob]eCt
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» (Class button
— Button 1
— Button 2
— Button 3

nndcno:dood attributes ua: function
IKUounu

- Text

- Color

20/08/66

ot Forml

== | == |

button

buttonZ

button3

o-! Forml
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Classification Abstraction

I
I
I

I
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Aggregation Abstraction

s
e

Button- R

]

Is part of

Is member of

o2 Form SR
R
\ —
B
AN Classification Abstraction
Button-G
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1

TitlbeBar
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FORM

aggregation

-

Controlbox ‘ Bu

tton

-

[

- P W [s member of
- 7 \

- v

Z

\

Button-R

Button-G

Button-B

classification
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BUTTON

-Resizable()
-Enabled()
-Clickable()
/ A
|
|
FoRM1

\
\

BUTTON-1 : Button BUTTON-1 BUTTON-3

-Text : Button-3
- Color : Blue

-Text : Button-1 -Text : Button-2
- Color : Red - Color : Green

-Name : Buttonl -Name : Button2 -Name : Button3
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* Class
* Object
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o= Forml
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Kann1s/uuonv @vsun Aggregation
abstraction

mis1souna1agoss 1dosnu miklaaowfasovsaalku
(concept) [d 1s1Sunns:uouMSUoY Aggregation
Abstraction

Kinsouudaliia concept kuksolulanaralkuncholuoiniau

Aludoosou

ure n wWuuaniBou
ue u nlduldnisyu
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(% abstraction (095uU1g

* pouwdldeasus:nauludos mouse , keyboard
‘monitor , case

keyboard

Aggregation Abstraction
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LWUURNKBQ 2.2

ooctloudimudoludoso:ls abstraction laasursdgondiucalud

1n3ovnauRIIaS HP duavuooausis 1JUADUNDIINDS ..
UgWodl dottsu 1Juo101s8 na: AAWS 1WUUNISHU oo
Uinnmauaotdu 19309188U oo

snadoasaduay U1gn:zdau 4n0 5432 00 UNUNIUY .o,
su1ns Usznouludoe 19N imdiaas sun and ...

duaunyd Usznauludos Un ki doUnyd s1omislaulnyd ......
Jsitutdunweiuia

avunaos 1Ju sun.

UK1oNenas Us:nouludos o1a1si€au UnANWK  1DIKUIN 919158
Kovduya

© 0N TN E

AOUWDLCOS

Classification abstraction I

http://lwww.siam2dev.com [ dr. H P dlav

20/08/66
nattapong songneam| 111




classification abstraction

o UgWod dottisu 1Wuo101s8 ua: aaws wWuunisau
classification abs s ziJumisuansidandaaglunarala

910159 unisau
t t t
o T XD
UgWOsT dolteu FIFTINS ausiy
Instance of
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1.
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Classification abstraction

1nSovnounwolaos HP 3
nLavyoavauslg Wu

AOUWOILCOS

Is member of
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Janmaunaoidu ndooidsu

Classification abs.
) Is member of

~

1ASovITuU

dinmauao Jnmaideo Jinmuov 9.0S. UgWost

awa msuandidanasglunalala il classification abs. a5u1e
Gouu Unmduav 1Wuauvidnyovnald 1nsSovldgu
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UK1ONe1as Us:noauludos a1a1siSeu Unfnu
IIKUIN 910158 Kovaua (6 Aggregation
Abstraction a5ulg mws1ztdunisuanodinalraidnalrd

to8 KSous:nouluaossnarados o:lsto

UK1ONeay
91A1S 910158 anAnuw Baltvala Koodaua
T T [so8u as:31eh SAINE
suU || Koo || Us:
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WaIula
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| Classification abstrction
Is member of

Usinu aues aunos
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Real world
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auaunyd Usznauludos Un KN 3oUryd s1gnisiau
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Aggregation abs.

utudsuins (Account)

S18NISIQUUTUE

Computer world Bo5UIANS
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Classification abs
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Classification abs
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Computer

Classification abstrction
NUWIA

Js:zuoawala
(BN

Keyboard Mouse
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Computer

Aggregation abs. ‘

Is part of
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____________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________

o Attribute
— KU1YIAUKOY ﬁ(
— 18-
— 1m3
— 910159

____________________________________________________________________________________________________________________________

 Function
— Wa 7
— Ja B
— dou
— 158U

— 01505
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Attribute

PDT : Primitive Data Type / sliadoyanusiu

\

- Integer

- String

- Character

- Date/Time
- boolean

- ETC.

ADT : Abstract Data Type / aaxa / aauidnd /
Reference type



____________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________

— WuaLRUAKaS

- <— = - ______

i e-—--—-=-=-=-=====ADT

— 2 - - - = — ADT

____________________________________________________________________________________________________________________________

~+ Function
= e

— im

— &au

— 138U

— 1159501
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doo819N My C3

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 —

http://www.siam2dev.com [ dr.
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Class Student { P
private string ST_ID; -

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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o7 PDT

class Student CARD ~__--" -~
{ A

yrivate strifig Unlver5|ty,

private string Fname; __.ADT

private date BOD; At

orivate string ST_ID; T -7 //

drivate |mage IMG; - z/

Drivate UnlverS|ty university;
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University

”’:;;f;PDT
. - _ ’
. Attrlbute/ =TT
a” - 7
— Name “ e It
&
— Address i //'
— Building 4-- ot . -=-ADT
/- -Czzzz===
— Person /','7
— Faculty L

* Function
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C

}

29810NMY¥ java

Person
lass person {
: : Name : String
Stﬂ.ﬂg namg, Email : String
String email; Age :int

Nt age;
+ setName()
+ getName() : String

public String getName() { retUrr—rerres

public void setName(String n) { name =n; }
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Main
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Sub/Child
class
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o0(i5 concept nudandalul

UNANL|LUTAY

* NANE Honda jazz

-593 .
Attrllbutes
- Tq

[ - WINANA

L - 994

o K
UNANEN

Function
~aanzidanle

-1Nu-nauls

= v
-A39AdaUNANTLIL LA

UWINATT A,
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Class name

910158

- sRaunAny attribute
- Yo
# uwana

NMKUQSKaunAn ()

uanskaundnu ()

aon:z0suEsula() function
inu-naula()

asd9dauwWanIsisau()
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Class student with CH#.net

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

. W 959
EN . [me @ o
B @ ©) s
O

20/08/66 DR AAARA DS oV OO
nattapong songneam]



291Ut Concept aavsaaus

Function

pw.siam2dev.com [ dr.

i 140
nattapong songneam|



291Ut Concept aavsaaus

Attributes
-8
-WISNRE
LNy
-LAus
-LATAIEIUG
-Theangidiau

Function
+ &A15NLA3AY
+ %ER

+ 39

+ LREN

+ aaaunad
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Attributes

-8a
-WIINAE
-y
-LAns

-LA3AYEIUG
-fhangidiau

WU LAT DI

- ANKU [ KinTe

- UGN
- UszLnnuageny
- dssianaa
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Attributes

TOEIUG

-8a
~WITURE
LY

-LAus
-LA3AIEIUG
-fheansiiiau
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Function

TOEIUG

-8a
~WITURE
LY

-LAus
-LA3AIEIUG
-fheansiiiau

+ an15mazav()
+ uEa()

+ 39()

+ 1a83()

+ aa&uav()
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«  ownsudmiutuou I class Composition
01 1Ju Auksaly
Person
- m_Hand: Hand
- m_Leg: Leg
Leg Hand
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vooluyuyey composition J vooluyuyoo Decomposition

LN v

. - muaolunonaunuo:lasn
KOYISEU Class Kovisauls:znauludos
Class ns=awuda

Class la:

Class 1m3

Class undnu

Class 210158

ns-a1udh IE hab)

9191SY
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nissoutdunaraarouavluanuiu: component
fla

e Juuavlluu Composition

* JuuavlluU Decomposition
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[ vooluyuyed composition ]

luwa uoldos
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Decomposition

MIS: Management Information System

Payroll Inventory Purchase Order

20/08/66

Muaoluldo composition o1nsUlozausiogiols
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S:UURULGOU SOURU S:uuaaadum uasssuudoBonarsidus:uu MIS

Purchase Order
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S:UURULGOU SOURU S:uuaaadum uasssuudoBonarsidus:uu MIS

MS-Office365

Power Point

Workbook worksheet

http://www.siam2dev.com [ dr. 153

20/08/66
nattapong songneam|]



Attribute/class

Attribute/class
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components
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Attribute/class

Attribute/class

MS_OFFICE

WORD  ACCESS

EXCEL

PPT
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Microsoft Office

!

!

EXCEL

ACCESS

PPT

!

Workbook

L 2
I

Worksheet

|‘_

Rows

Columns
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Microsoft Office

WORD

!

!

EXCEL

ACCESS

PPT

4
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Tables | Query FORM Report Macro Module
Workbook
i
Rows o— Cells
Worksheet |‘—
Columns
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Attribute/class

Attribute/class

20/08/66

ompon

v o/

AIAN

NWAINHAE
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components

Attribute/class

Attribute/class

RUBBER

Wheel max

>< NWAINHAE
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'+ Sidewall AN , /7////////”*2/1/11114&: Crown Plies |

v Aittight Rubber!
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maevaay 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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components

el

ADT ~
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components

PDT

\ STD_CARD

ﬁ/ - TR - WINANE
v\/\) - YNNEILAT

- SWAARWIINA

P/IWWW.SIamZaev.com
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T3 ANEI

T

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 membi

1 Is part of

class Student Card {
private string ID;
private string Image;
private string address;
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KooUQUaNS KOVISYU
ADUWOILCIOS o55uaN
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Aggregation Abstraction

«  {do ms wenswcaus imung U class ladudoudsznou (Is part
of) oo class durdoly ua:ndary “nisUs-nounuvov class
doorlkina class (kU ol concept (KUdog”

« {un1o object orientation Ju misuaavdryanuniinolaq
Aggregation Abstraction wev class Uu rhlalasnisleoanss
Juasasuuuulenyu 910 class gourso class nidu
douls:znau (Composite class) [Ugo Class kan (Main
Class) aouaaolusy

] o
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PREANE ST Aggrega te

o < 9 A 9
5091 UADINAD

* Required Component
* Optional Component

f
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Aggregation Abs.

LN A

attributes

ADT

functions
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LASIUU

LASIUU

-Un a0 ah
v
-3

Q

|

=]

a <
- LASAIUULIN ALASDS

- J1() Aggregation Abs.
- lnga15()
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YUADUNISNILLDNNI LAY

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

12
Y A

TUADUATIT & bRl
UABUN 1. AU vigarand (lamand classification abstraction)

PUABUN 2. SydrulsznougaslagausiuneLansdIuUIZNOU

Joy

QUADUN 3. ANUAAIUUTEADUNT WU taz iy

14
U Aa

UABDUN 4. MNUAAISALAAR (ANSUIUBNITUIUEULITN)

YUNDUN 5. NMNUAS1LALLDIAVDIAANE




fnog197 2.2.10

* §aoe197 2.2.10 poulaihdonlasaluazUsznaulusae
waqum& 9 D9 IﬂaLLmavmaumvmmuUﬁvﬂawaﬂ6]
F9il 1. FoauausuIL 1 ¥od 2. Heetns1uIu 1 feg @
Awdpailnniies 3. ladesuiuenadeenaaziivieolaifls
yIpUNTeseaardlau1nnin 1 wwses Inenisluresuouas
Siissuausdatios 1 ndauAUIose19aziiuInnIndale
Lazilnsyiemisiuu 1 1n5es

http://www.siam2dev.com [ dr.

179
nattapong songneam]



YUABUN 1. KIATUN

UADUN 1 YATUIL V59AaNE LagldaandantaTtuULauULNSATY

20/08/66

()

NVOANNV AU AL TLYARIARNIY aFail
1) AaNa@mRauUlANL N
2) AAN&@YNB4

y Fundamental classes
3) AANAVDIUDU
4) AaNENBIUN
5) AaNdLATRIUSUaINA

6) AANELAIUDU

7) Aandlnsyieil
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YUNDUN 2.

sryduUTEnaULoalneATULNUATNLAAIAIUUIZNOU AILAAILLAIN

AU LAY Aggregation Abs.
v (Y
ADINN
NDIUDU WDIUN 1AS99USUINA

A\

LIYIUDU Tnsney
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VURDUN 3. MuundulsznaufsduRequired)

wazligndy (Optional) fakamalunn

ADULANLLEY

¢

Aggregation Abs.

v (Y
ADINN
NDIUDU WDIUN 1AS99USUINA
’ \ Wa3llae3
AU Wsied | -
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z/
fa v Aaa

VUADUN 4. AUAAISALaaH sauanslunn

AU LAY Aggregation Abs.

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

74 v/
NRIINN

520

NDIUDU Fa91n WU UaINA

P Qo

LIYIUDU Tnsney
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= - |
ABUlALL Y
_Famauladiiioy
- iR .
Aggregation Abs.
PNDINN
v ? 91?% d' -}
MUY 1%BIUN LAS29USUBNA
= Y] -4
L gIUDU nsnAy
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N A
Aauladlley
Fonoulafiidey
- #idg Aggregation Abs.
T
NDINN
VUYLAVDY
QYU
1..1r 1..1 r 0..N \
Yi9dUU WU LAIIUIUDINA
- YUIA - YUIA _ §ve
LAY - fnUn - u1n BTU
| InsviaEy _‘Lﬂgﬂﬁﬁﬂﬁm + §Un()
+ Un()
1.1 0..1 + Usugampd()
B UDU nsney
Ay gj Cﬂl (o)
- W - gne VUADUN 5. AR UM
_ 'i;u
’<|
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YUADUN 5. MNUATILALLDIAVDIAANE

AauladLlyy AauladL LY WDIWN

Fonouladifloy Fonauladifley - RUYLAVIDY

- figa - fina - L1ANVBY
- YiDauaU

+1910 +1910  eath

+ v18() + U18() _ p3esUduaIniA

+ 1¥A571A1() : floating-Point

+ 191()
+ v18()
+ 1¥A31A1(0) : floating-Point
+ Tau()
+ 199N ()

YUNDUN 5. ANAUA

S18a¥LDUAUDIARAE
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AaUlAadtey
_Fonoulaiiiey
L Aggregation Abs.
T
PUDINN
- AUNYLAVD
~ qun
1..1 1..1 '\ 0..N
i94UaU “aduU1 LAIIUSUBNA
- YUA - YUA _ i
2, 5 _ qu1@ BT
- yYau() - 97u11le() -

- 1Ua()
r R - Ua()
1.N 0.1 - Ysvgamnd()

LHIYIUDU

- YUIN

- Uaw()

%4 4
Insnau
ay
- %o
- 'i;u
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YUADUN 5. MVUATIwazIRenYaInala  Adgregation Abs.

AaUladLley
_ Folasens
g

v [}

NRIINN
- AUNYLAVIDS
- YUINNBY

1.2 /j ’ R
GIN ‘maam A3aeUSURINA
_ UIn ~ U9 - ke
- uIn
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(K1dou attribute, function, cardinality (Fasu
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A
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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
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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

»

-sScreen : Screen
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+3ize: sBcreen = 5&7

+resulation: Integer = S00%700

L

iz part of
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AU awasnuaviiku 2annYavlnssinwn
91NUUNdY outside view

NuWnMunuldununW keyboard

I

1dou / slide oomnla

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
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[y} J
INsANNYeD0

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

price : Floating-Point = 35000.25
color : String = "RED”
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-~ ]
RN 1
X i
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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” .
J void

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

+ sendSMS() T
+ Line() Return
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Classification Abstraction

Is Member Of, s

7’
_ 3
7 I
= vL vL a o |/ I
n&ns N7 INe neINiae [ Sl } :
l
|

S _————_ S o -
AR&(clas) Classification Abstraction

L 106 (Object)

PR
/
| € ~N
N
>
=
5
e
-

http://www.siam2dev.com [ dr. 209
nattapong songneam|




c\ﬂ\}%\l\\*

s Part Of J

LAB I EIUGT

(

20/08/66

w3

[ Is member of L

A
L’

[ Is member of J

PR

(e

Is Part Of J

ENILRU

i

. member of J

Slam2dev.com [ dr.
nattapong/songneam|

210



UvAsIANALAGNSELN class uﬁommsmﬂu class tiagaav class 11ilv'la
waaunveilu class taauavdn class vitlvlatduAu

¢ On

( \{ Is part of
N\

_ Ispartof N\ _ |

~ Is part of

sparto

Is part of

.Siam2dev.c
ng songne




LASAIEIU

o

61

[ Is member of ] P 4 »

P \

’ \

7 \
o y y o uvAs9ataLAnnseii class UiAUNI5A
N ViU N ViU iflu class tiauuav class nile'ldnsauny
1 2 giviilu class tiasaavan class uilv'la
L2 uAY
http://www.siam2dev.com [ dr.
20/08/66

212
nattapong songneam|



g a aa = < . S vy v Y o
U19AIID1ALNANTEUN class rusd1u1sa U class ¥a8vua9 class ‘Viu\‘l‘lﬂW'iEJﬁJ‘VNEN
<R 1 = d! [T -}
WU class ga8vua9dn class wilalatgunu

LASDIUY

1S28UR

LA DIBURA

Siam2dev.c(
ng songneg




uvAsvaTaLianseif class vilvanunsalu class tiauuav class
uilv'lawsaunvtiviilu class siaaaavdn class uilv'latduAUY

LASAIEIUGT

~ . 1 L1
.siam2dev.c( s”@,
20/08/66
hpong songned



WUAIIU

http://www.siam2dev.com [ dr. 215

20/08/66
nattapong songneam]



& a N = < ' St vy w g o
U19AS9I91AANSAUN class niau1satdu class 8o8U9 class HILANWSIUNITS

< 1 = = Y v
WU class gagyuaedn class %U\‘i‘lﬂﬁfuﬂu

Computer ?

[ Is part of 1

L

S
ng songne

iam2dev.c

(W




UN9AsIANALARANSELT class uilvaunsallu class siaaaav class 1ilv'ls
wsaunveailu class tiaauavin class viilvlatduAu

=

” }L

iam2dev.c
ng songne




s o o o - o= '
ulon%'aa‘\amgnsmm class uilvausatilu clais singizuav class
uilslawsaunveiviilu class tiagaavan class uils'lat2aduniu

IASDIEIUG

http://www.siam2dev.com [ dr.

20/08/66
nattapong songneam|

218




JSuuwumwaatalky

i ¢
LAY USRI
= Is part of 11/\' Is part of
LAIBIUU
¢ = [
IYUA LI e UM
n3LaN fitlq Usen

20/08/66

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

219




JTIUNINUS

a9 LASDIYUR 19

http://www.siam2dev.com [ dr. 220

20/08/66
nattapong songneam]



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

Game ROV

m

mandatory

mandatory mandator
mandatory mandatory )4

http://lwww.siam2dev.com [ dr. 224

20/08/66
nattapong songneam|



gruldsznauuaagsnauc

siann : http://www.thaisecondhand.com/product/9951092/

225
Hattapong songreart

20/08/66



[ 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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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

AaduaANUKRUNauaY Aggregation Abstraction
Cardinality Aaag'ls
AUNANNLLANAIIUAY Aggregate AU Composite

AL EUANUUANEITERIIUNNAIUAY composition AU
decomposition



ASSIGNMENT 3_02(sia)

5. LT HULHUATWALEAY Aggregation Abstraction
2a9 Computer PC

6. ILTEULHUAWTLEAY Aggregation Abstraction
29 1nsAwviiada (Mobile)

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

8. L uunuUNWNLEAY Aggregation Abstraction
AR
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