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• In practice, it is often easier to start with a higher-level model and 
then convert the design to the relational model. 

• There are several options for the notation in wich the design is 
expressed. 
• Entity-relationship diagram
• UML (class diagram)
• ODL(object description language)
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Entity-Relationship Model

• The major activity of this model is identifying entities, attributes, and 
their relationships to construct model using the Entity Relationship 
Diagram. 

• Entity → table

• Attribute → column

• Relationship → line
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Entity-Relationship Model

• ERD is a data modeling technique used in software engineering to 
produce a conceptual data model of an information system. 

• So, ERDs illustrate the logical structure of databases.

• ERD development using a CASE tool
• Powerdesigner by SAP

• Data Modeler by Orcale
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Entity-Relationship Model
• This is a way to model your tables.
• You can model the relationships between your tables.
• You can pick out your entities, attributes, and all sorts of 

things.
• Example of schema in the entity-relationship model
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This is an example of what an entity relationship diagram looks like.
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Entity Relationship Model 

• Entities (objects) 
➢It is used to describe a person, place, object, event or concept about 

which data are to be maintained

➢E.g. customers, accounts, bank branch
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How to find entities?
• Entity: 

• "...anything (people, places, objects, events, etc.) about which we store information (e.g. 
supplier, machine tool, employee, utility pole, airline seat, etc.).”

• Tangible: customer, product

• Intangible: order, accounting receivable 

• Look for singular nouns (beginner) BUT a proper noun is not a good candidate….
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• It's important to differentiate between an entity and an entity instance.
• So, the entity itself might be called an employee but a particular entity 

instance would be a specific employee, like Ken.

• For example: Movie database example
• Each movie is an entity likewise the starts and studio are entities 



• Relationship: 
• Relationships are associations between entities.

• Relationships are the glue that holds entities together.

• Typically, a relationship is indicated by a verb connecting two or more entities. 

• Relationships should be classified in terms of cardinality. 
• One-to-one, one-to-many, etc. 
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• A relationship is an association between entities.

• Relationships are represented by diamond-shaped symbols.

Relationships

Figure :An Entity Relationship
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Attributes

• Attribute: 
• Attributes are data objects that either identify or describe entities (property 

of an entity).

• So, for example, students might have a student ID, a name, a home 
address, and so on. An automobile might have a vehicle ID, color, 
weight, and so on and so forth.

An attribute is a property or characteristic of an entity or relationship 
that is of interest to the organization.
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Attributes examples

The entity Movies might be given attributes such as title and length
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Example
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Classes of attributes

• Simple attribute

• Composite attribute

• Derived attributes

• Single-valued attribute

• Multi-valued attribute
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Simple/Composite attribute

• A simple attribute cannot be subdivided.
• Examples: Age, Gender, and Marital status

• A composite attribute can be further subdivided to yield additional 
attributes.
• Examples:

• ADDRESS  --→ Street, City, State, Zip
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Derived attribute

A derived attribute is not physically stored within the database; instead, it is 
derived by using an algorithm.

• Example: AGE can be derived from the data of birth and the current date.
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Single-valued attribute 

• can have only a single (atomic) value.
• Examples: 

• A person can have only one social security number.

• A manufactured part can have only one serial number.

• A single-valued attribute is not necessarily a simple attribute. 
• Part No: CA-08-02-189935

• Location: CA, Factory#:08, shift#: 02, part#: 189935
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Multi-valued attributes

• can have many values.
• Examples:

• A person may have several college degrees.

• A household may have several phones with different numbers

• A car color
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•Entity set -- rectangles; attributes -- ellipses; relationship set -- diamonds; 

•dashed ellipse -- derived attribute; 

•double ellipse -- multivalued attribute; 



Relationship Attributes

customer account

cust name

ssno

street

city
acct number

balance

opening date



Relationship Attributes
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Multiplicity on Relationship Sets

• The cardinality is the number of occurrences in one entity which 
are associated to the number of occurrences in another.

• There are three basic cardinalities (degrees of relationship).

• one-to-one (1:1), one-to-many (1:M), and many-to-many (M:N)

It refers to the maximum number of times an instance in one entity can be 
associated with instances in the related entity. 
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Basic Cardinality Type

• 1-to-1 relationship

• 1-to-M relationship

• M-to-N relationship
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We typically use a crow's foot, as you see on the right-hand 
side of this relationship here, to represent a many 
relationship.



One to One Relationship

• 1 customer can have 1 
account. 

• One account can be owned by 
1 customer

• relationship attributes can be 
shifted to either of the entity 
sets

customer account

opening date



Multiway relationship
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• The more technical types of ERDs which you might see before is class 
diagram. That's when we add information like datatypes and other fields 
that we may not need at the analysis level.

• So, what you're going to see here is largely a simplified version of the ERD 
notation

• In our future lesson, we'll talk about how you transform the ERD on the left 
into the ERD on the right through a series of processes. But for now, it's just 
important to understand we'll be covering a simplified notation.

ERD vs Class diagram
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Representing Keys in the E/R Model



ER Diagrams, Naming Conventions, and Design Issues
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Design Principles

• Faithfulness

➢Entity sets and their attributes should reflect reality. 
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• Avoiding Redundancy

➢We should be careful to say everything once only.
• Need extra space

• Update-anomaly may happen(ex: change relationship but not attribute)

• Choosing the Right Relationships

➢Adding to our design every possible relationship is not often a good idea. 

➢It can lead to redundancy, update anomalies, and deletion anomalies, 
where the connected pairs or sets of entities for one relationship can be 
deduced from one or more other relationships.
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• Simplicity counts

➢Avoid introducing more elements into your design than is absolutely 
necessary.

• Picking the Right kind of element
➢In general, an attribute is simpler to implement than either an entity set or a 

relationship.

➢However, making everything an attribute will usually get us into trouble.
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• Weak Entities

• A weak entity is an entity that

• Is existence-dependent and

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

• The existence of a weak entity is indicated by a double rectangle. 

• The weak entity inherits all or part of its primary key from its strong counterpart.

Weak entity 

40



41



43



44

Combining relations

Add to the relation
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From E/R diagrams to Relational designs

1. Turn each entity set into a relation with the same set of attributes

2. Replace a relationship by a relation whose attributes are the keys for the connected entity 
sets


