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Association abstraction : aanidaudas:k319 class foaoao

Lb3

Lb3

bt

Object-Oriented Analysis and Design oy A¥oumans101sd as. UgWos dotdiouy
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Association abstraction : doagio Association cio 9

N 0.n
Wuanmesuins

‘ ana |—>‘ SUWmS‘
- *

0.n aon:ldsu 1.7

‘ unfnu |—>‘ 61 ‘
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m uni 2_4 : Association Abstraction 36INSIIASITKLAz00NIUUSUUIBYIMN (41225006)

Association abstraction : doagio Association cio 9

. 0.n
[Juanmsuims

‘ ana |—>‘ 6u1ms‘
- *

* Juanmsuims  0.n

‘ ana |—>‘ EUWmS‘

Object-Oriented Analysis and Design oy A¥oumans101sd as. UgWos dotdiouy
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Association abstraction : doagio Association cio 9

0.1 . 0.1
- Wuand-nssen —
*
n.n . 0..n
WJuanmsuins
— 0.n Aonsidou 1.n —
| undinu BE

Object-Oriented Analysis and Design lay ABouMans10sd as. Ugkosi doldon
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Association abstraction : uvuilnia 2.4.2 so1dsunwunin association ownlawun

muualikdalud

1.
2.
3.
4.
S.
6.

9101sddaaulinfinun

210158lgwosf douds ooad i tinfinvidndanousu CS55
ause [UnaiSuaand ATM vaosurmisnans

WUNYIU a1Kgavu
auktgonelnssiniiiadioriunomsinslad

ausisSRUWs1891uG28lUsunsy ms-word udsdowuniudgy
INSOYNUNW

Object-Oriented Analysis and Design lay ABouMans10sd as. Ugkosi doldon n
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Association abstraction : wuuinia 2.4.2 oodsuuwWunIw association o nlawunfiikuall

dolud

210153lignosT doud ooad K Unfinvrdndnausu 63

351K Ugwost LWudanvavnard 91013
ooad 1lujanvavnara s1e5m
Sngnausu 63 1Wudanvavnara Unfinn
asu ii 3 aananingadoviu

S18381

- 1.n 1.n———
910158 unfinun

1 dau 1.n

Object-Oriented Analysis and Design lay ABouMans10sd as. Ugkosi doldon n
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Association abstraction : wuuinia 2.4.2 oodsuuwWunIw association o nlawunfiikuall

dolud

S1as1:K UgWost 1WWudanyavnara 91018
ooad 1Wudanyavnarda s195m
Sndnausu 63 1Wudanvavnara Undnn
asy ii 3 aaraninodooiiu

S189:N Ternary - Relationship

1.n 1.n

910159 au
1 N 1.n

uwumwiiduusunmnwaaia lils ERD

Object-Oriented Analysis and Design lay ABouMans10sd as. Ugkosi doldon




m uni 2_4 : Association Abstraction 36INSIIASITKLAz00NIUUSUUIBYIMN (41225006)

Association abstraction : wuuina 2.4.2 oodsuuwumnw association onlawunmruall

dolud

210158lignosi dauds ooad 1k Unfinvidndnousu 63
S19I¥
S1ns1tK Ugwosi 1Wudanvaonana - 82521 : Textual
0101s8 - sﬁ'la:'n? : Textual
ooad 1Wusanvovnara s195m - Kuowha : Textual
:?.nfnaus;u 63 1ludanvaonaa + i)
unsinin + nou ()
asJ o 3 aaraningsdaonu
1.n 1.n
910158 dau unsnun
1 A4 1.n
- %o - %o
- dusuo - ISl
- sKa - SKa
+ d@aul) + aon:tdsu()
+ dawnsal() + naus19331()
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Association abstraction : aswaduWus (Relationship) s:x310 instances vov classes

*  a%wdunus (Relationship) stkd10 instances vav classes

name direction

Association name |
I
Order \\ ]
dateReceived issue&by }I Customer
isPrepaid name
*
number : String address
price : Money I
I I creditRating( )
dispatch( ) I * > 0.n :’
I I

Customer may make several orders

Object-Oriented Analysis and Design

Order comes from one customer

lou AE08mMacs101sg as. Ugwod dotday




m uni 2_4 : Association Abstraction 385IMS3IAS1HIaz00NIuUSIUUIBYdaN (41225006)

Association abstraction : aswauwus (Relationship) szk310 instances vav classes

*  a2waunus (Relationship) stk910 instances gav classes

name direction

Association name |
\ I
\ I

issued by )

*

|

|

| x - 0..n
I

Customer may make several orders ¥ order comes from several customers

Object-Oriented Analysis and Design oy A¥oumans101sd as. UgWos dotdiouy
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Association abstraction : aswauwus (Relationship)

 Association

e S:KIWIANNUIAND d:1S¥nN Link
e stKkIMWAAENUAAd 1SN Association

Object-Oriented Analysis and Design lay ABouMans10sd as. Ugkosi doldon
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Association abstraction : nQMIsGodanWaUNUS (Association Naming)

* msdo¥o association
— kamawodonlidandukuie

e associated_with, has, is_related_to
— Undududirzsinsen 1u
» works_for, owns , issued by

— ndodalunstiifiuay Association own#Felduo ks
91NUUaYaYdY diagram

Object-Oriented Analysis and Design lay ABouMans10sd as. Ugkosi doldon
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Association abstraction : Associations on Class Diagrams

J¥INSIIASIzRIazDoNIUUSUUIBYICn (4122500)

Person

Name
Address
Telephone

autduidrgoosn ~

Owns

Car

lilawdsursermiiuisanssuaassnduld 2 Asno

Object-Oriented Analysis and Design

Manufacturer
Model
Registration

sniduidrvovlagnu &

lou AE08mMacs101sg as. Ugwod dotday
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Association abstraction : Links

* Sanudazdan awrsmdouluonuld lasld “links”
A link
— 1Ju instance yav association

* KUNYLKA

— an association awnsndisvedld douldro:lui instance
(links) oo association avnaid 1ulQaINU Aard@NaIWISNAISY
agla dowddro:liidsanla q pnasrwduoinaaralu 9

Object-Oriented Analysis and Design lay ABouMans10sd as. Ugkosi doldon




Class = Person , Car

Object = You,Me,Ours , Mine

Objects & Links

11/01/68
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m uni 2_4 : Association Abstraction 36INSIIASITKLAz00NIUUSUUIBYIMN (41225006)

Association abstraction : Association Multiplicity

Multiplicity/cardinality
— KU1BHY MSWOISIUISIUDU instances (objects) vooaaraklo Nawisn
iauluonu instance (object) vovnaranineados

Order
Date_Received ) Customer
*
Is_Prepaid name
number address
price creditRating( )
dispatch()

Object-Oriented Analysis and Design lay ABouMans10sd as. Ugkosi doldon




5ui 20 Fomiau 2560 1aviludoso 001/2565

1
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Association abstraction : Association Multiplicity

1 1.*
Class Class

exactly one one or more

On 0.1
Class Class
many (zero or more) zero or one/at most one
5.9 2.4
Class

as specified

Object-Oriented Analysis and Design lay ABouMans10sd as. Ugkosi doldon
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J¥INSIIASIzRIazDoNIUUSUUIBYICn (4122500)

Association abstraction : 20819 A WaUWNUSKTOINTU

Class

exactly one

Body

u 1
AU ucsUs:=s1su
u 1
unanu uasunfanu
u 1
WUNYIU UCSWUNYIU
1 1

Object-Oriented Analysis and Design

Heart

loy ABo8MansI01sg as. UgWod doltiou




1.* 1.*
Student University
1 1
Body Heart
2.3
Bicycle 1 Wheel
1. 1.
Account " 1 Owner
0.n 0.n




Associations, Objects & Classes

11/01/68

dsSu association la q s:k319 2 5an awsaii link la
dgoud O @iv 1 link

st319 2 San awasaii association l[duannd 1
association (Multiple Assoications) 1 association
isaliuo: claoun:nuucmmo'lumunmuﬁuwuao association

wu autduidrvgoosn ua: audusn audoasn
910158 dou usl. 9101sIIKINSAQUSL.

Multiple associations s:k310nararkuali doto
associations

http://www.siam2dev.com
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Association abstraction : Roles

e role

— Kwiv doAmuKualkiudiudarwves association #os:u38n1s
lumsnaaraiidousoulu association

» Undidovoo role Uniiadwdus (1Bunvaovdiuvas association oz
goyav role

. Uodulkriikuadovad Role fiu associations uuu reflexive
(Reflexive associations : §aunau)

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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nsdvdolsy (Roles Names)

* Ferson
Lompany « Works for

== = = e —_— gy,

employer s employee

-

_—_—_—— -~ _I -
\ /
\ /
\ /
\ /
\ /
\ /
Role names

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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Association Names & Roles

« association 91oisolaisuldeonusovos role nnkualEiudiu
Jar8yavnduaunus

B | ]

— Minisdodo association udsnluidnmisdoso role 3n

— thiimsdoBonuairuvay association (Iaun roles) udsuinlui
nIscv¥a association an

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou




+ UosiulimKuatiavoo Role linuminadus:k31w link goo5ann
daswonaardaiqeonu

Person

Name

M Insurance no.
anager | address

Supervises Salesperson
A 4

Unary Association : aaxadauwusnuaaradoioy
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Person

Name

M Insurance no.
anager | aqdress

Supervises Salesperson

v
Manager Employee

Unary Association : aayaduWwusnuaaradolao

Binary Association : aaidaduWusnuaaira davnard




A Reflexive Association

. association iasivoinaaraiduonu

Parent

Role name

Unary Association : aarddunusnu
AaA1dioLdY



D08NA2981Y unary association n 2

12981V WSaUI5ULY

AT d InSeunuinsdseinm
5581 1niseu
0..1 0.1
il | o.1 1ns1lsed1d | o1
UNITeU U552 9187
9
11U AU
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uni 2_4 : Association Abstraction

Example of Multiplicities

J¥INSIIASIzRIazDoNIUUSUUIBYICn (4122500)

Object-Oriented Analysis and Design

Student University

1 1

Body Heart
2-3

Bicycle _ Wheel
1.* 1.*

Account - - Owner

0..n 0..n

[0y Agoumans101sd as. UgWos dotdiou
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ovendoag1v Binary Association vl 3 29810

1. o9 1.* —
[sowsnuia i NUDE
Su
1 nauu 1 _
19K anku
, 1.* mistauno 1%
1nS000U nlagans

1"*

unou

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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008NGo0810 Binary Association vl 3 ¢Goo81v

1 . 1.. .
Insdwn LUCILCro S5
— — 1 v 1 —
AOUWIILCIOS BNY
1 v 1
snaud lnSovsud

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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008NGo0810 Binary Association vl 3 ¢Goo81v

Unfnw UK1ad
WOSISS
, 1 Wn  0O.n :
A (o
— 1 U
KoolSou 0..n Unigou
NUNOJSSIU
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Ternary Associations

* A ternary association

— 1Ju assocation iUs:znauddey 3 aara

+ 1Buwdyonivuusfiavay ternary relationship lu ER
modelling ua:uusfanais q nu

« unauslasldsudisdssunmtsnyu 1aulusniuaaraninasdon

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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Ternary Associations

Ternary Association : aaxddunusgoy 3 aara

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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ovundoag1vvev Ternary Association U1 2 o810 Wsaunvasuly

snaud

anm / \ Winou

#o

Ternary Association : aavadunusvoo 3 aad

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou n
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ooundoadovad Ternary Association u 2 d29810 WSaunva5uIY

Ternary Association : amadunusvos 3 aara
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ovundoag1vvev Ternary Association U1 2 o810 Wsaunvasuly

u. Us=nu

1.N

1.N 1.N
anm Us:nudda

NG

Ternary Association : amadunusvos 3 aara
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ovundoag1vvev Ternary Association U1 2 o810 Wsaunvasuly

kthnsSnvinowdasais

ownsUiinn kdalu ?

Jassiudnum

Audada(uanansuan)|

<

msvoaunaanmuns1ismsKSadoudo

Ternary Association : aavadunusvoo 3 aad
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ovundoag1vvev Ternary Association U1 2 o810 Wsaunvasuly

vdaswiu

2wnsUinn kdolu ?

Audade €s29 sun.

Ternary Association : aavadunusvoo 3 aad

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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ooundoadovad Ternary Association u 2 d29810 WSaunva5uIY

auuou

dlasans

uWuMmWAaalnaadionwduAusSuUL ternery szxdvnaraawnara laun auwdu 1n8000u ua:
Alosans anwduwusuuu ternery 1uanwduiuds:navawnara lossarasioansninnwidunus
nuaardduaodnarald aswduwusuvu ternery dxarsus:zinn lund aowduWusuvu ternery nlddo

association

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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ooundoadovad Ternary Association u 2 d29810 WSaunva5uIY

argnisuu

1

nlasans

w

asUuds uwummwaaraiuaasiivnsudunuss:kdoaardanaia laun axemsou Flasas ua: 1n8000u A2WEAUWNUSSKID
aaasardansnasunaglaasi
aemstuansniinsartukarvan

indovduansniidlosarskarsau
alosarsawsnduindasiunarwmsiulasemsiusiola
alavansozdoviidslasansadiotionkiolu
dolasarsawnsnooniRunglosarslakarasis

Object-Oriented Analysis and Design oy AE08mMacs101sd as. Ugwod dotday
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ovundoag1vvev Ternary Association U1 2 o810 Wsaunvasuly

suIMs
1.N 1
1.N 1.*
1919000y d 131959 ayaonyd
1.1 1.*

lunstizoounummwaarail aowdvAusuvu association naavdsuiFuidous:kivaarasuimsiuaaaidIvoslingd uats:kino
aaaidrvaslinydnuaaraayaliiyg 1duidauikarilidanssglumonaralanararis uaavsinowiukusiuuvu non-directional
A2WAuAUSIUU association dawisnasnalddaai

sumsansaibidrzoslydkarosre
11woolinydawnsnidayalydsargidu
ayatrydansniduzosidrvooiydlakissie

Object-Oriented Analysis and Design oy AE08mMacs101sd as. Ugwod dotday
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010158UgWod dauds) ooad 5 UndAnwnandnausu 44

S1as1:K Ugwost Wudanvavnara 91018
ooad Wuddanvavnara s193m
5ndnausu 44 1Wudanvavnara Unfinn
asu ii 3 aaanineadoviiu

S189381

1.n 1
1.n

910159

1.n

dou

Ternary Association : aavadunusvoo 3 aad

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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ooundoatvvav Ternary Association 11 2 d29810 WSounvasu1y

20UNA29819AWAUNUSLUU Ternary WSauasug

Ternary Association : aayaduWusvay 3 aara

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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20INAI9H1IVNNUANNUSIUUU Ternary wSauasuig

DVUNA29819AUAUKWUSIUU Ternary WSaunasug

u.Us:snu
O.n

191099 snaud

1navus:=nu

Ternary Association : amadunusvos 3 aara

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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Ternary Association Multiplicity

J¥INSIIASIzRIazDoNIUUSUUIBYICn (4122500)

D0UNA29819AUAVKWUSHUU Ternary wSauasug

[sa

uWng

auld

Ternary Association : amadunusvos 3 aara

Object-Oriented Analysis and Design

[0y Agoumans101sd as. UgWos dotdiou




m uni 2_4 : Association Abstraction 385IMS3IAS1Iaz09NIUUS:UUIBYIaN (4122506)

Ternary Association Multiplicity

« multiplicity wov ternary associations susoundl binary ua:
unary associations undu wuu “many”  @sSunaraningddov
participating

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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N-ary Associations

« [asnoluuds association aroisouluoniunarasiuoutmilanla

. dudeulvonaranuinndr 2 aarazuld (souns ternary) 18sn31 “n-
ary” associations

« ud Associations m#avulsouinndt 2 aaratino=k1ldsn

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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Summary: Basic notation for associations

- mult, Association name mult2
role_B role_A-
- G298 LBU #x* ludoFaondudooid agwiios 1 s19mis

1 contains 1 *
- line items

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou
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Association Classes

+ Link o:pnRo1san 1duideanumsindangnAoisiuioin attribute
gavdanuu

- attribute nasnndoadiu association lasld association class
uinnsno:luvasSannidoulas walafawn whenever it exists

or has meaning when the link itself exists (rather than
just the objects linked)

* Uniaduuvasnu many-to-many associations

Object-Oriented Analysis and Design [0y Agoumans101sd as. UgWos dotdiou




Association Classes

*** luuwasonaia s:1ian1wdau K3alAadumeKay 21NANUIUNUSYaIAAI1IUY
IsnsSgnaaraninagunuud 21 association classes

Enrolment

Dependency relationship

* % %

Aa1daNaN1SISeU result (T001NAWEUNUSS:4010 Aa1d Uniseu ua: Ju1 mdutuu many to many
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Association Classes

. association class aansniidousoulu associations du q 1uiGeonunnara
Undawsailla

Purchase .

0.1

Claim =

Association classes

Computer

Printer
speaker



Product
Customer ProlD___| ProName | ProPrice _

* Guarantee

ProlD___| ProName | ProPrice




Customer Order

D

Co03 somying BKK Or001  23/12/2556 C001

€003 somsee L Or002  24/12/2556 €001
N Or003 25/12/2556 Co01
Or004 25/12/2556 C002
OrderLine
* Product

proo | provame | roprce LR DoR L e
D0001 p0001 Or001

p0001 Computer 35000
D0002 0002 5 Or001

00002 Printer 5000 / P '
D0003 0003 5 Or001

00003  Speaker 1000 g '
D0004 0001 5 0Or002

PO004  Mouse 500 P '
D0OO005 p0002 5 Or002



Qualified Associations

» qualified association

— Kwiv association Agnil&daoulas
attribute niSenor qualifier

— Wo1stu qualified association 1wuiqgonu
uusfazoy weak entity type lu ER



Qualified Associations

Unqualified

Qualified

HoleNumber

*** msruuvundreq mskr PK lumsaanuuvugiudoya



Qualified Associations

Year
Position




ABC Inc.
ABC Inc.
ABC Inc.
ABC Inc.
ABC Inc.
XYZ Inc.

Qualified Associations

President

Vice President Finances
Member of board
Member of board
Member of board
President

Organization
— -
*

Roger Rabbit
Joe Savemoney
John Walker
Susi Sanssouct
Karl Eichbaum
Donald Duck



Class Diagrams: Hints

« class kivawrsnidudousouldélusars diagrams

* Diagrams assozudasudyuianizau
— dusunaraliviniiuly
— 91udu associations linniauly
— dou attributes ua: operations aligndudoo
uaay

. 210d09iimsasy diagram &1 q fukargsau



Difference between attributes and associations

 Conceptual perspective
— liuandiofiuuanitin
— Attributes 1uadeo (single-valued)

« Specification/implementation perspective
— Attribute 1iusih (Value) Lildda3193o (References)

 liiin1s share douvoy attribute values lus:k319
instances nNasivoinnaralayonu

« Often: Stores simple objects
— Numbers, Strings, Dates, Money objects
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1.1 1..n

wR9avee . | W
RILATIZU LR
A
0..n 0..n
HhHGRRH! Al
0..n
0..n 0..n
o o . o . Au
uuAniad Aty —— o}
0..n 0..n
0..n

sUusm9 Association uavnirvi2ia1ing



iwvuidnKamuunn 2.4

09a319 uwunIW Association nugaoiio Association N
Cardinality nondavvavnaouduwusdaodalld

Uunisgu - 31USsU - 9101SIWAU

5UNANS - dYaUuys - WWINU
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