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AT T R I B U T E S



K E Y S
• A key consists of one or more attributes that 

determine other attributes. 
• Primary Key (PK) – minimal subset of fields that is 

unique identifier for a tuple. 
• Foreign Key (FK) – connections between tables.



R E L AT I O N S H I P S
• Association between entities 
• Connected entities are called participants 
• Operate in both directions 
• Connectivity describes relationship classification 

• 1:1, 1:M, M:N 
• Cardinality 

• Expresses number of entity occurrences associated 
with one occurrence of related entity



C O N N E C T I V I T Y  &  C A R D I N A L I T Y



R E L AT I O N S H I P  PA R T I C I PAT I O N  ( 1 )  

• Optional 
• Entity occurrence does not require a corresponding 

occurrence in related entity 
• Shown by drawing a small circle on side of optional 

entity on ERD  
• Mandatory 

• Entity occurrence requires corresponding 
occurrence in related entity 

• If no optionality symbol is shown on ERD, it is 
mandatory



R E L AT I O N S H I P  PA R T I C I PAT I O N  ( 2 )

(a) An Optional Entity (b) Mandatory Relationship
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R E L AT I O N S H I P  S T R E N G T H  ( 1 )

• Existence Dependence 
• Child entity existence dependent on existence of 

related parent entity. 
• Existence-independent entities can exist apart from 

related entities. 
• Weak (Non-Identifying) Relationship 

• Entity is existence-independent of other entities. 
• Strong (Identifying) Relationship 

• Child entity is existence-dependent on parent.



R E L AT I O N S H I P  S T R E N G T H  ( 2 )

Weak (Non-Identifying) Relationship

Strong (Identifying) Relationship



S T R O N G  R E L AT I O N S H I P  &  W E A K  E N T I T Y

• An entity type that borrows all or part of its primary 
key from another entity type. Identifying relationships 
indicate the entity types that supply components of 
the borrowed primary key.



• Existence-dependent on another entity 
• Has primary key that is partially or totally derived from 

parent entity

W E A K  E N T I T I E S
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R E L AT I O N S H I P  D E G R E E  ( 1 )

• Indicates number of associated entities 
• Unary 

• Single entity 
• Recursive 
• Exists between occurrences of same entity set 

• Binary 
• Two entities associated 

• Ternary 
• Three entities associated



R E L AT I O N S H I P  D E G R E E  ( 2 )



S E L F  R E F E R E N C I N G  ( U N A R Y )



M - W AY  ( T E R N A R Y )  R E L AT I O N S H I P



R E L AT I O N S H I P  E Q U I VA L E N C E

• A M-N relationship can be replaced by an associative 
entity type and two identifying 1-M relationships. In 
most cases the choice between a M-N relationship 
and the associative entity type is personal preference.



C O M P O S I T E  E N T I T I E S  ( 1 )  

• Used to ‘bridge’ between M:N relationships 
• Bridge entities composed of primary keys of each 

entity needing connection



C O M P O S I T E  E N T I T I E S  ( 2 )  

• M-N Relationship Transformed into 1-M Relationship



E X A M P L E  4



G E N E R A L I Z AT I O N  H I E R A R C H Y  ( 1 )



G E N E R A L I Z AT I O N  H I E R A R C H Y  ( 2 )

Chen Model



G E N E R A L I Z AT I O N  H I E R A R C H Y  ( 3 )

Crow’s Foot Model



D I S J O I N T N E S S  A N D  C O M P L E T E N E S S



D I S J O I N T N E S S / O V E R L A P P I N G  ( 1 )



D I S J O I N T N E S S / O V E R L A P P I N G  ( 2 )



T O TA L  C O M P L E T E N E S S



PA R T I A L  C O M P L E T E N E S S
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S U M M A R Y  O F  C R O W ’ S  F O O T  N O TAT I O N



C O M PA R I S O N  O F  E - R  M O D E L I N G  
S Y M B O L S  
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E X A M P L E  1 1
• Draw the entity 

relationship diagram 
for the sample data.



E X A M P L E  1 2
• Draw the entity relationship diagram for the sample 

data; DreamHome.



S A M P L E  D ATA  -  D R E A M H O M E  ( 1 )
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S A M P L E  D ATA  -  D R E A M H O M E  ( 3 )



A S S I G N M E N T  1
• Suppose you are given the following requirements for a simple 

database for the English Premier League (EPL): 
• The EPL has many team (20 teams). 
• Each team has a name, a city, a manager, a captain, and a set 

of players. 
• Each player belongs to only one team. 
• Each player has a name, a number, and a position (such as 

goalkeeper or midfielder) 
• A team captain is also a player. 
• A game is played between two teams (referred to as host 

team and guest team) and a date and score. 
• Create an ERD to support EPL data using draw.io, export it as a 

PDF, and send it to my email (kanat@egco.org)

mailto:kanat@egco.org

