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Definitions
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  � � � � � ! � � � � � � � � � � � � � � � "
# � � � � � �  � �  $ � � � � � � � � � � �  � �  � � � ! �  � "
% �  � � � � & � � ' � � � � � � � �  � � & � ! � � � � �  � � ( � � � � � � � � � � � ) � � �  �
 � � � � � �  � � ! � �  � � � � � �  � � ' " * + � � � � � ! � � � , - . /
� � � � � � � � � �  � � ! � � �  � � � ( � � � � �  � � � � � � � �  � � �  � � � �   � �
�  � � 0 � � � 1 � �  � � � � � � � � � � � � � �  � � � � � �  � 2 � � �  � � � �
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Object Diagrams

aBinaryTree: BinaryTree

3 4 5 4 4 5 5 6 7 8 9 5 : ;
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Houston: City

cityName = "Houston TX"
population=3,000,000

? @ A B C D E F G H I J E K L M G L
: N = O 4 > 4 5 7 < > P Q > < 6 R 4 O < = : 6 4 5 7 < > Q3 4 5 : S 9 > P T 4 6 U V W X Y W Z [ \7 ; ] < > ^ : 6 _ : 3 P ` 4 O ; :

Examples of Objects
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a b c d b 7 6 = < 6 5
4 7 6 = < 6 5 ] < 3 : P Q a b c Q4 7 6 = < 6 5 e 4 R : P Q a > 5 : 6 U < > 5 7 > : > 5 4 O Q5 7 R : f < > : P ] : > 5 6 4 O

c g h d b 7 6 = < 6 5
4 7 6 = < 6 5 ] < 3 : P Q c g h Q4 7 6 = < 6 5 e 4 R : P Q c < 8 8 i Q5 7 R : f < > : P ] : > 5 6 4 O

More Examples of Objects
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BinaryTree

City

cityName
population

Airport

airportCode
airportName
timeZone

Simulation

explanation
dateRun
isConverged

compute()

Class Diagrams
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j I k
^ : V 7 U O : e 9 R 8 : 6R 7 O : 4 _ :U < O < 6

g l ` < 6 b > 4 O i ; 7 ;g l ` < 6 m : ; 7 _ >

n E k o K k J
4 7 6 = < 6 5 a m4 7 6 = < 6 5 ] < 3 :4 7 6 = < 6 5 e 4 R :5 7 R : f < > :

p 6 < > _ ` < 6 4 > 4 O i ; 7 ;g l ` < 6 3 : ; 7 _ >

m < > < 5 ; V < q < 8 r : U 5 7 3 : > 5 7 ` 7 : 6 ; 7 > 4 > 4 > 4 O i ; 7 ; R < 3 : O s

Values and Objects

t ) � � � � �  � � � � � & � )  � & � � � ( � � �  � � � � � �  � � � ! �  � � " u � �
 $ �  � �  � & � )  � & ) �  � � �  � � � � � �  � � � ! �  � � � � � � � � � ! & � � 
�  � � � � � ! �  � � � � � � � � � � � � � � �  � � � �  � "
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Links and Associations

� v w x y � � � � � & � � � � � � � � � � �  � � ) � � � � � �  � � � � � �  � (   �
� � �  � � � "

z { | } ~ � � � } � } � { { � � � � } |
| { z � ~ � � � } � } � ~ � � { ~ z { ~ � { � � � � } |� | � { } � � � � � �� � � � � � � w � � w � x � � � �  � � � � � � � � � � ! � � � � ) � � ! � � � � � ( � � �

� �   � � � � � ) � � ) �  � � � � �   � � �   � � � � � � "
� � � � � � � � � � � � � � � �  � ! � � � � � � � � � � � � � "
� �  � � � � � � ! � � � � � � � � � � � � � �  � � �  � � �  � � � ! � �  � �  � �  
� � � � �  � � � � � � 0  � �  � � � � � � � �  � � �  � 1 � � � � � � � � � � ) �  � 2 "
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a b c d b 7 6 = < 6 5
4 7 6 = < 6 5 ] < 3 : P Q a b c Q4 7 6 = < 6 5 e 4 R : P Q a > 5 : 6 U < > 5 7 > : > 5 4 O Q5 7 R : f < > : P ] : > 5 6 4 O

c g h d b 7 6 = < 6 5
4 7 6 = < 6 5 ] < 3 : P Q c g h Q4 7 6 = < 6 5 e 4 R : P Q c < 8 8 i Q5 7 R : f < > : P ] : > 5 6 4 O

c < 9 ; 5 < > d ] 7 5 i
U 7 5 i e 4 R : P Q c < 9 ; 5 < > Q= < = 9 O 4 5 7 < > P � Y X X X Y X X X � � � � � �� � � � � �

Links
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n E k o K k J
4 7 6 = < 6 5 ] < 3 :4 7 6 = < 6 5 e 4 R :5 7 R : f < > :

j E J �
U 7 5 i e 4 R := < = 9 O 4 5 7 < >� �� � � � � �

Associations
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n E k o K k J
4 7 6 = < 6 5 ] < 3 :4 7 6 = < 6 5 e 4 R :5 7 R : f < > :

j E J �
U 7 5 i e 4 R := < = 9 O 4 5 7 < >

n E k o K k J
4 7 6 = < 6 5 ] < 3 :4 7 6 = < 6 5 e 4 R :5 7 R : f < > :

j E J �
U 7 5 i e 4 R := < = 9 O 4 5 7 < >4 7 6 = < 6 5 ;

n E k o K k J
4 7 6 = < 6 5 ] < 3 :4 7 6 = < 6 5 e 4 R :5 7 R : f < > :U 7 5 7 : ;

j E J �
U 7 5 i e 4 R := < = 9 O 4 5 7 < >
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Associations
Analysis and Design Models
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 K J ® H
> 4 R :4 3 3 6 : ; ;> 9 R 8 : 6 g ` S < < R ;= V < > : e 9 R 8 : 6¯ 9 4 O 7 5 i S 4 5 7 > _= 6 7 U : S 4 > _ : ° < 6 g > : ± : 6 ; < >= 6 7 U : S 4 > _ : ° < 6 ² q < ± : 6 ; < > ;

 K J ® H j ³ I E L
> 4 R :4 3 3 6 : ; ;= V < > : e 9 R 8 : 6

´ ® J k K o K H E J I L n k ® I
> 4 R :; 5 4 5 : g 6 ± 6 < ^ 7 > U : e 4 R :U < 9 > 5 6 i e 4 R :

j k ® µ E J j I k µ
> 4 R :

¶ · · � ¸ ¹ �
º
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Associations in an Object Model
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Multiplicity

» ¼ v � w ½ v w � w � ¾ � �  � � ! �  � � �  � )  �  � � ! � � � � � � �  � � ! � �  � � � � �
� � � �  � & �  � � �  � � � � � � � �  � � � � � � �  � ! � � � � � � � � � �  � � � � � � "
� � � � � � � � � � � � � �  � � ¿  � ! � � � � �  � � � � � � � � � � � ) � � � ! � � 
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À N 4 U 5 O i g > :
] O 4 ; ;

º] O 4 ; ;
f : 6 < < 6 R < 6 :

X Y W] O 4 ; ;
f : 6 < < 6 < > :

] O 4 ; ; W s s º

] O 4 ; ; Á < 6 3 : 6 : 3 Â

] O 4 ; ; Ã s s Ä

g > : < 6 T < 6 :

Å : 6 < < 6 R < 6 : < 6 3 : 6 : 3

> 9 R : 6 7 U 4 O ; = : U 7 ` 7 U 4 5 7 < >
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Multiplicity - 2
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In Class Exercise

� � � � �  ! � � � � ( � � � � � � �  � � �  � �  �  � � � � �  � �  �
Ç � { } � � z � È � � � � � � � z � � ~ { É � z � � � } � � | Ê | � � � � | ~ � | } � � ~ � � } Ê� { � � Ë � Ê É � } � � | | � � � } � ~ Ê � � Ì { { ~ Í { { � Ê { � } Ì { { ~ Í { { � Ê Ë { � É � � Ì} � � � � | Î Ï Ð } � � Ì } � � z { Ì � � | { } � � } È { � � � � � � | � � È { � } � � � } � �| � } { É � z � � � } � � | É { ~ � Ë � � � � � { } � � � � Ì } � � | � } { É � { } � � | } � � }{ É É � ~ { � � { ~ z { ~ � � z � � � } � � | ÎÑ � � È � { } � � | � � � � � � ~ � � � � � Í ~ � � � � Ë } � ~ { � Ë � { � } } � � È � � ~ Ò ~ � } � |� ~ � � { � Ì � ~ � � Ë { É É | � � | { � | � � Ì � � Ë � Ì � ~ � � Ë | � � | { � | { É � � Ë �Ì � z � � Ì Î Ï Ð } � � Ì } � � z { Ì � � | { } � � } � } { ~ Ë � � � Ó � | Í ~ � � � � Ë� � É { ~ z � } � { � � È | � � | { � Î
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Common Associations List

� � � � � � & � � � � � � � � � � ! Ô
Õ ~ � � � ~ Ö Ö × Ø Ù ÚÛ � � Ë Ö Ö Ç � ~ Í � � � �� � � � � � � � � � � � � � � � ! Ô
Ù � � � | Ü � � � Ý } � z Ö Ö Ù � � �Þ � � Ë � } Ü � Ë Ö Ö Þ � � Ë � } ß { � } �� � � � � & � � � � � � & � � � � � � �  � � � à � � Ô
× Ø Ù Ú Ö Ö Ù } { ~ � Ê Ý } � z Ö Ö Ù � � � É
× � | | � � Ë � ~ Ö Ö Ç � ~ Í � � � �� � � � � � � � � � � & � � � � � � �  � � � Ô
Ý } � z Õ � | � ~ � Í } � { � Ö Ö á � } � � { ËÞ � � Ë � } Ö Ö Þ � � Ë � } Ù � � � Ì � � �� � � � �  � � � � � � � � � ! � � Ô
Ý } � z Õ � | � ~ � Í } � { � Ö Ö Ý } � zÞ � � Ë � } Õ � | � ~ � Í } � { � Ö Ö Þ � � Ë � }
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Common Associations List -- 2

� � � � � � �  � �   � ! � � � � � � � � � � � � � � �  � � � � Ô
Ù � � � | Ü � � � Ý } � z Ö Ö Ù � � �Ñ � � � } � � � � � � â { � Ö Ö Ñ � � � } � � � � � � Ü { Ë� � � � � � ( � à � � � �  � à �  � � � �  � à � � � � ) �  � � � Ô
Ù � � � Ö Ö × Ø Ù Ú
ß � | � ~ � � } � { � Ö Ö Þ � � Ë � } Ñ � � � É � | }� � � �    �  � � ! Ô
á � | � � � ~ Ö Ö Ù } { ~ �
× � � { } Ö Ö Ç � ~ � � � �� � � � � � � � � � � ¿ � � � � � � � � ) � ) � � � � ! Ô
Õ � Í � ~ } z � � } Ö Ö Ù } { ~ �Ñ � � � } � � � � � � Ö Ö Ç � ~ � � � �� ) �  � � �  � � � �  � Ô
á � | � � � ~ Ö Ö × Ø Ù Ú
× � � { } Ö Ö Ç � ~ Í � � � �
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Common Associations List -- 3

� � �   ) � � � � �  � ( � � � Ô
á � | } { z � ~ Ö Ö á � | � � � ~
ß � | � ~ � � } � { � Ç Ë � � } Ö Ö × � | | � � Ë � ~� � � �  � � �  � � � � � � � � � � � � � � � Ô
á � | } { z � ~ Ö Ö × � È z � � }
× � | | � � Ë � ~ Ö Ö Ú � � ã � }� � � � � � � � � � � � � � � �  � � �  � � � � � � � �  � � � � � � � � � � � � Ô
× � È z � � } Ö Ö Ù � � �
ß � | � ~ � � } � { � Ö Ö á � � � � � � � } � { �� � � �  $ � � � Ô
× Ø Ù Ú Ö Ö × Ø Ù Ú
á � } È Ö Ö á � } È� � � � ( �  � � & Ô
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Association Guidelines

ä � ( �  � � � �  � � � � ) � � � � � � � � � � � � � � �  å
á { z z { � Í � } É � � � � � � ~ � � } � � Ë � { � � � Í } � � � z { Ì � � | � | } { | Í � � Ì} { { z � � � } � z � Ì � ~ � � Ë � � � � | } � Ë � } � { � } ~ È � � Ë } { Ì � | � { � � ~ } � � z ÎÞ � � Ì � � Ë � { � � � Í } | � | z � � � z { ~ � � z Í { ~ } � � } } � � � É � � Ì � � Ë� | | { � � � } � { � | Î Ú � � z � � { ~ � } È { É } � z � | Í � � } � � � { � � � Í } � � � z { Ì � �� ~ � � } � { � | � { � � Ì � � Ì � � { } � Ì } { � � Ì � � } � É È � � Ë � { � � � Í } | Ê � { }� | | { � � � } � { � | Îu � � ) � � � � � � �  � � � � � � � � � � � � ! � � ( � � � � � � � ( �  � �  � ! � � 

�  � � � � � � � � � � �   � � � � �  � �  �  � 0  � ! � � � �   � ) � � � � � �
1 �   � , � � , � � � ( 2 � � � � � � � � � � � � 2 "
% � � �  � �  �  � � � � � � � � � � �  � � � ! & � � � �  � � � � � � � � � � �  � � � ! &
� � � � � � � � � � � � "
� � �  � � & � � � � � � � � � � � � �  � � � � � � � ! ) �  � � � � �  � � ) � �  � �  �
� � � �  � � � � � � � � )  � � � �  � � " � �  � � � � � � � 0  � & � � � �  � �  
� � � � )  � � � � ( � � �  � � � � � � � �  �  ! � � "
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Roles

# � � �  � � � ! � � � � � � � � � � � � � � � � � � �  � � � � �  "
æ � �  �  � & � � � � � � � � � & � � 0  ç

� � z �
z � � } � Í � � � � } È � Ð Í ~ � | | � { �
� � � � Ë � � � � � } È
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è 5 < 6 :

é ê ë ¹ ì í ë �

± g è ² é ì ¸ ¹ î � � �
W W s s º è 4 O : ï ì í ð ñ ò ó ± 4 i R : > 5W W

W

W s s º

Naming Associations
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Relate with Associations not Attributes

24



� � � � � � � � � � � � 	 �
04_Object_Modeling.ag February 27, 200025 of 32

° O 7 _ V 5
3 : ; 5 7 > 4 5 7 < >

m : ; 5 7 > 4 5 7 < > 7 ; 4 U < R = O : N U < > U : = 5

Bad design
Resulting Data Base is
not in normal form.

° O 7 _ V 5 b 7 6 = < 6 5W W° O 7 : ; � 5 <
Better

Complex Domains as Associations
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Multiple Associations Between Classes
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POOR DESIGN
Use a Foreign Key to relate
to another object.

Design Creep:
No Attributes as Foreign Keys
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Modeling Quantities
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Attributes and Operations
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Avoid Class Attributes
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Model Groups Explicitly

32


