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 How relationships between entities are defined and refined, and 
how such relationships are incorporated into the database design 
process

 How ERD components affect database design and 
implementation

 How to interpret the modeling symbols for the four most popular 
ER modeling tools

 That real-world database design often requires that you reconcile 
conflicting goals
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ER model forms the basis of an ER diagram

ERD represents the conceptual database as viewed by 
end user

ERDs depict the ER model’s three main components: 

Entities

Attributes

Relationships



• Entity - a “thing”, “place” or “object” in our environment that we
want to keep track of.

• Entity set - A collection of entities of the same type (e.g., all of the
company’s employees).

 Corresponds to a table and not to a row in the relational 
environment

 In both the Chen and Crow’s Foot models, an entity is represented 
by a rectangle containing the entity’s name

 Entity name, a noun, is usually written in capital letters



• Entity is in rectangular shape

• Name of entity is in caps above the separator line.

• For example:

• Entity type = STUDENT



 Characteristics of entities

 In Chen model, attributes are represented by ovals and are 
connected to the entity rectangle with a line

 Each oval contains the name of the attribute it represents

 In the Crow’s Foot model, the attributes are simply written in the 
attribute box below the entity rectangle





 Attributes have a domain:

 The attribute’s set of possible values

Each attributes have its own domain of values, for example, Room 
Number must be an Integer range from 1000-1999

 Attributes may share a domain



 Underlined in the ER diagram

 Key attributes are also underlined in 
frequently used table structure shorthand

 Ideally composed of only a single attribute

 Possible to use a composite key: 

 Primary key composed of more than one 
attribute

PK : STU_E_MAIL



 Composite attribute

 Simple attribute

 Single-value attribute

 Multivalued attributes

 Derived attributes



◈ SIMPLE ATTRIBUTE

“Simple attributes are 
atomic values, which 
cannot be divided further.”

Examples for simple 
attribute are :

◈ COMPOSITE ATTRIBUTE

"Composite attribute is an 
attribute where the values of 
that attribute can be further 
subdivided into meaningful 
sub-parts.”

Examples for composite 
attribute are : Name

First 
Name

Middle 
Name

Last 
Name

Address

DoorNo Street City Postcode State

Student 
ID

Gender

Marital 
Status

Age

An attribute is 

broken into a 

series of simple 

attributes

SIMPLE ATTRIBUTE VS COMPOSITE ATTRIBUTE

NIS



◈ SINGLE-VALUED 
ATTRIBUTE

“Single-valued attribute is 
an attribute that can have 
only a single value.”

Examples for single-valued 
attribute are :

◈ MULTIVALUED 
ATTRIBUTE

"Multi valued attributes are 
attributes that can have many 
values.”

Examples for multivalued 
attribute are :

Student 
ID

IC

Age

In the Chen ERM, the 

multi valued attributes 

are shown by a double 

line connecting the 

attribute to the entity.

SINGLE-VALUED ATTRIBUTE 
VS MULTIVALUED ATTRIBUTE

NIS



 Although the conceptual model can handle multivalued attributes, you 
should not implement them in the relational DBMS

 Within original entity, create several new attributes, one for each of 
the original multivalued attribute’s components

 Can lead to major structural problems in the table

 Create a new entity composed of original multivalued attribute’s 
components



◈ MULTIVALUED 
ATTRIBUTE

"Multi valued attributes are 
attributes that can have many 
values.”

Add new entity

Add new attributes

Although the conceptual 

model can handle 

multivalued attributes, 

you should not implement 
them in the relational DBMS

NIS



◈ These attribute types can come together in a way like :-

simple single-valued attributes

simple multi-valued attributes

composite single-valued attributes

composite multi-valued attributes

NIS



◈ DERIVED ATTRIBUTE

"Attribute whose value may be 
calculated (derived) from other 
attributes.”

Need not be physically stored 
within the database.

Can be derived by using an 
algorithm.

Examples for composite attribute 
are : 

o Age

o Average Salary

STUDENT

StudID

Gender

DOB

Age

Age is a derived attribute.

Age can be derived from Date of Birth.

NIS





EMPLOYEE

EmpID

Name

Address

Years_Employed

Date_Employed

Skill
?

?

NIS



 Association between entities

 Participants:

 Entities that participate in a relationship

 Relationships between entities always operate in both directions

 Relationship can be classified as 1:M

 Relationship classification is difficult to establish if you only know 
one side



 Connectivity 

 Used to describe the relationship classification

 Cardinality 

 Expresses the specific number of entity occurrences associated 
with one occurrence of the related entity

 Established by very concise statements known as business rules .





 Existence dependence

 Entity’s existence depends on the existence of one or more other 
entities

 Existence independence

 Entity can exist apart from one or more related entities

 Weak (non-identifying) relationships

 One entity is not existence-independent on another entity

 Strong (Identifying) Relationships

 Related entities are existence-dependent







 Optional: 

 One entity occurrence does not require a corresponding 
entity occurrence in a particular relationship

 Mandatory: 

 One entity occurrence requires a corresponding entity 
occurrence in a particular relationship







 Weak entity meets two conditions

 Existence-dependent:

 Cannot exist without entity with 
which it has a relationship

 Has primary key that is partially or 
totally derived from the parent 
entity in the relationship

 Database designer usually 
determines whether an entity can be 
described as weak based on the 
business rules



WEAK ENTITY





 Indicates number of associated entities or participants

 Unary relationship

 Association is maintained within a single entity 

 Binary relationship 

 Two entities are associated

 Ternary relationship 

 Three entities are associated





 Relationship can exist between occurrences of the same entity set

 Naturally found within a unary relationship











 Also known as bridge entities

 Composed of the primary keys of each of the entities to be 
connected

 May also contain additional attributes that play no role in the 
connective process



















 Database design is an iterative rather than a linear or sequential 
process

 Iterative process 

 Based on repetition of processes and procedures







 Database design must conform to design standards

 High processing speeds are often a top priority in database design

 Quest for timely information might be the focus of database design



 Entity relationship (ER) model 

 Uses ER diagrams to represent conceptual database as 
viewed by the end user

 Three main components 

 Entities

 Relationships

 Attributes

 Includes connectivity and cardinality notations

 Connectivities and cardinalities are based on business rules



 ER symbols are used to graphically depict the ER model’s 
components and relationships

 ERDs may be based on many different ER models

 forced to make design compromises
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