Entity-Relationship

Model

E-R Model Basic Concepts:

1. Entities / Entity Set

2. Attributes

3. Keys

4. E-R Diagram

5. Relationship / Relationship Set

6. Constraints on the Relationships

7. Other Issues in the E-R Model

1. Entities / Entity Set
An Entity is an object that exists and is distinguishable from other objects.

The existence of this Entity can be physical or conceptual.

Examples

Physical Existence: Car, House…etc

Conceptual Existence: Course, Department, Score…etc

An Entity Set is a set of entities of the same type that share the same properties. 

Examples:

Set of all persons, set of all companies, set of all holidays…etc
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2. Attributes
An entity is represented by a set of Attributes, that is,

descriptive properties possessed by all members of an 

entity set. Simply it is a set of properties for an entity.

Domain: the set of permitted values for each attribute

Example:


Customer = (Name, SS#, Street, City)
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Attributes

Types of attributes:

1. Simple/ Composite

Simple: Can not be divided



Example:
Social Security Number, Major

Composite: Can be divided



Example: Phone Number to Area Code + Number






Name to First Name + Last Name

2. Single-Valued/ Multi-Valued

Single-Valued: Has just one value

Example: Age, Major…etc

Multi-Valued: Can have more than one value


Example: Someone has 2 phone lines at home





Someone has 2 or more cars

3. Stored/ Derived

Stored: A value that should be inserted and can’t be



  derived.


Example: Birthday

Derived: A value that can be derived from another



    value we have.



Example: If we have the Birthday date we can derive 

     from it the “Age”.

4. Null Attributes

A Null value is used when an entity does not have a value for an attribute. Mostly that is due to one of the following reasons:

A. The value is not applicable

Example: Someone has just moved to a new home 




and does not have a phone number, or 




someone that does not have a car so the




car attribute in his record should be left




empty.

B. The value is unknown

The value does exist but we don’t know it.




Example: The tall of a student.

3. Keys
( A Super Key of an entity set is a set of one or more attributes whose values uniquely determine each entity.

( A Candidate Key of an entity set is a minimal super key

· Social-Security is candidate key of customer

· Account-Number is candidate key of account

( Although several candidate keys may exist, one of the candidate keys is selected to be the primary key.

4. E-R Diagram
Symbols:

( Rectangles, which represent entity set

( Ellipses, which represent attributes

( Diamonds, which represent relationship sets


( Lines, which link attributes to entity sets and entity sets to relationship sets

( Double Ellipses, which represent multi-valued attributes


( Dashed Ellipses, which denote derived attributes


( Underlined Word in an Ellipse, key attribute


( Ellipses associated to other major Ellipse, composite attribute




A complete E-R Diagram
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5. Relationship / Relationship Set
A Relationship is an association among several entities.

Example:




We can define a relationship using the last 




E-R Diagram that associates Employee John, 




with a SS# 123-45-6789, Birth date 9/9/1960



and an age of  39 with Department number 12



at State St.


A Relationship Set is a set of relationships of he same type

Degree of a Relationship Set
( Refers to number of entity sets that participate in a relationship set.

( Binary Relationship


Relationships that involve two entity sets are Binary

(or degree two). Generally, most relationship sets in a


database system are binary.


Example:



( -nary Relationship


Relationship sets may involve more than two entity sets.


Following is an example for a “ternary” (or degree three)


relationship set:





6. Constraints on the Relationships


( Mapping Constraints


Express the number of entities to which another entity can 

be associated via a relationship set.

For a binary relationship set the mapping cardinality must be one of the following types:

( One to One (1 : 1)

An entity in A associated with at most one entity in B, 


and an entity in B is associated with at most one entity 


in A.








Example 1




( A Customer is associated with at most one Loan via the relationship Borrow and a Loan is associated with at most one Customer via Borrow.

Example 2




( A Student is associated with at most one Final-Proj via the relationship Made and a Final-Proj is associated with at most one Student via Made.

( One to Many (1 : N) 
An entity in A associated with any number of entities in B, however an entity in B is associated with at most one entity on A.








Example 1




( An Instructor is associated with any number of Course via the relationship Teaching, however a Course is associated with at most one Instructor via Teaching.

Example 2




( A Person is associated with any number of Car via the relationship Own, however a Car is associated with at most one Person via Own.
( Many to One (N : 1) 
An entity in A is associated with at most one entity in B, however an entity in B is associated with any number of entities in A.








Example 1




( A Student is associated with at most one Faculty via the relationship Study at, however Faculty is associated with any number of Student via Study at.

Example 2




( A Member is associated with at most one Fitness Club via the relationship Joins, however Fitness Club is associated with any number of Member via Joins at.
( Many to Many (N : M) 
An entity in A is associated with any number of entities in B, and an entity in B is associated with any number of entities in A.








Example 1




( A Student is associated with any number of Course via the relationship Took, and Course is associated with any number of Student via Took.

Example 2




( A Nurse is associated with any number of Patient via the relationship Supervise, and Patient is associated with any number of Nurse via Supervise.

( Participating Constraints 


Specifies whether the existence of an entity x depends 

on it’s being related to another entity y via a relationship set.

Types of Participating Constraints:

( Total Participation

In this case every instance in the entity set should participate in a relationship set.

It is represented by a double lines between the entity set and the relationship set.

( Partial Participation

In this case it is allowed for an instance of an entity set to exist independently. 

It is represented by a single line between the entity set and the relationship set.

Example

Consider the following example from 4 view of points:




( Every Employee “must” works for a Department.

( A Department may exist even it has no Employees.




( Every Employee “must” works for a Department.

( Every Department “must” employ at least one Employee.




( An Employee needs not to be employed by any Department. 

( A Department needs not to employs any Employees.




( An Employee needs not to be employed by any Department.

( Every Department “must” employ at least one Employee.

7. Other Issues in the E-R Model
( Multiple Relationships

Two entity sets may be associated by two relationship sets.

However this is not recommended in the good E-R model design. Following you’ll find an example:

( An entity set that does not have a primary key is referred to as a weak entity set.

The existence of a weak entity set depends on the existence of a strong entity set; it must relate to the strong set via a one-to-many relationship set.

The primary key of a weak entity set is formed by the primary key of the strong entity set on which the weak entity set is existence dependent, plus the weak entity set’s discrimination.

We depict a weak entity set by double rectangles.

We underline the discriminator of a weak entity set with a dashed line.

Following is an example for a weak entity set:
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