[

0)lioll

e sheall Funigll 4,8
1 Gy e 48
database 1
e.u\.‘.y\ 3 2

S Jiadll 4 3 palaa
2025-2024

https://manara.edu.sy/



Q\? ER- D olS-4dlle cithabia 4 5ua 3l 3k
d=oln
gtioll

.Entities and entity sets QLS de saaay SN 1
(Attributes) . Lelsil s Sl gl 2

. Relationships and Relationship sets.<oEall Cile gana s ClESall 3
ER-D. caUalais & Slacal gl g AlEBlal) g GULSI a5 Gk 4.
(Keys) . ziladl)5

https://manara.edu.sy/



PA Entity—Relationship Model

— Entity, Attribute, and Relationship.

— Entity classification — Strong entity, Weak entity, and
Associative entity.

— Attribute classification — Single value, Multivalue,
Derived, and Null attribute.

— Relationship — Unary, binary, and ternary relationship.
— Enhanced ER model — Generalization, Specialization.
— Mapping ER model to relation model or table.
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PA Entity—Relationship Model
deola
9)tiall

Peter Chen first proposed modeling databases using a graphical technique

that humans can relate to easily

ER diagram is a graphical modeling tool to standardize ER modeling.

The modeling can be carried out with the help of pictorial representation

of entities, attributes, and relationship
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ER Diagram The ER diagram isusedto ~ deols Entity- Relationship Modeling

6)LiaJl
represent database schema.
In ER diagram: — A rectangle represents an
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Entity Relationship (ER) Diagram
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Attributes cliall 5i jailadl DA Entity obsl

e Attributes is a characteristics of the entity, in other deola e Entity is an object or thing have attention in the
words is the information to be stored for a particular 9l o te g and we have to collect and record data for this

entity, and it represents table columnsin a entity. And can look to the entity as a class of data.
relational database. GLsll
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Classification of Entity Sets

Entity sets can be broadly classified
Into:

1. Strong entity.

2. Weak entity.

3. Associative entity.

Entity Set

l

6)liadl

L

Strong entity Weak entity

|

Associative entity

ER Diagram The ER diagram is used to represent
database schema.

In ER diagram: — A rectangle represents an entity set.
— An ellipse represents an attribute.

— A diamond represents a relationship.

— Lines represent linking of attributes to entity sets

and of entity sets to relationship sets

Entity sets ---------- >
Attributes ----------- - ©
Relationship --------- >

Representation
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Customer (name, ssn, city, street)
Account (number, balance)
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Value based classification Structure based classification
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Single Value  Multivalue Derived Null Simple Composite
Attribute Attribute  Attribute  Attribute Attribute Attribute
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Example

Consider the attribute “address” which can be further
subdivided into Street name, City, and State

Degree

Under-
graduate

Postgraduate Doctorate

Examples of Multivalued Attribute
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Age
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Name
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One-to-One Relationship Type Dj Relationship Classification
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Binary Relationship

Staff

>y

Department

6)jliaJl

Ternary Relationship

In a binary relationship,
two entities are involved. Consider the example; each staff will
be assigned to a particular department. Here the two entities

are STAFF and DEPARTMENT.

LOCATION

PROJECT

Assigned-to

EMPLOYEE

Relationship Degree

Ml (5 jal 35 yhay oAl 8al) oy
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PLAYER

Captain_of
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Basic symbols

Strong entity

Weak enity

Relationship

|dentifying relationship

<>
O

/ kY

O Attribute

Associative entity

P/_wv Symbols Used in ER Diagram
deols  (JliewCLASS. sSTUDENT Lea (ULSY ¢ER dalada &

ojliaJl

a5 A3l o8 ) Lad allally Uik ye Uik

A83all Aclall o8 )4 Balall au) ACLASS LSIL ddasi yll

ozl ACLASS sSSTUDENT (S (o

STUDENT

Multivalued aftribute

| Derived attribute

Roll

-~

/

Subject ot
Name
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Mapping regular entity type tenms player

PLAYER

This diagram 1s converted into corresponding table as

Number of
Grand slams
won

Y

6jliall

Mapping Algorithm The mapping algorithm
gives the procedure to map ER diagram to tables.
The rules in mapping algorithm are given a

Regular Entity
Regular entities are entities that have an independent

existence and generally represent real-world objects
such as persons and products. Regular entities are
represented by rectangles with a single line

Each regular entity type in an ER diagram is transformed into a

relation.

Player Name Nation Position Number of Grand
slams won

Roger Federer Switzerland 1 5

Roddick USA 2 4

Here,
— Entity name = Name of the relation or table.

In our example, the entity name is PLAYER which is the name

of the table

— Attributes of ER diagram = Column name of the table

The name given to the relation is generally the same as the
entity type.

— Each simple attribute of the entity type becomes an attribute

of the relation.
— The identifier of the entity type becomes the primary key of

the corresponding relation
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Example

In this example, the skill associated with the EMPLOYEE is a multivalued
attribute, since an EMPLOYEE can have more than one skill as fitter, elec-

trician, turner, etc.

EMPLOYEE

EMPLOYEE

Employee-1D

Employee-Name

Employee-Address

EMPLOYEE-SKILL

EMPLOYEE-ID

Skill

AvConverting Composite Attribute in an ER Diagram to Tables
When a regular entity type has a composite attribute, only
the simple component attributes of the composite attribute

“e - @re included in the relation.

o)lioJl

In this example the composite attribute i1s the Customer address, which con-

sists of Street, City, State. and Zip.

CUSTOMER

Customer
name

CUSTOMER

Customer
address

Zip

Customer-1D

Customer name

Street

City

State

Zip
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EMPLOYEE

DEPENDENT

Dependent Relation with

Name

The corresponding table 1s given by

employee

EMPLOYEE

Employee-ID | Employee-Name Date of Birth

T

DEPENDENT

Pﬁ;’ Converting “Weak Entities” in ER Diagram to Tables

gfﬂl-u"[ Weak entity type does not have an independent
—een - @xistence and it exists only through an identifying

relationship with another entity type called the owner

For each weak entity type, create a new relation and include all
of the simple attributes as attributes of the relation. Then
include the primary key of the identifying relation as a foreign
key attribute to this new relation.

The primary key of the new relation is the combination of the
primary key of the identifying and the partial identifier of the
weak entity type. In this example DEPENDENT is weak entity.

Dependent-Name | Gender | Employee-ID Relation with
Employee
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CUSTOMER

Customer-1D Customer-Name Customer-Address

ORDER ‘{

Order-1D Order-Date Customer-1D

Here we have two entities CUSTOMER and ORDER. The
relationship between CUSTOMER and ORDER is one-to-many.
For two entities CUSTOMER and ORDER, two tables namely
CUSTOMER and ORDER are created as shown later. The primary
key CUSTOMER ID in the CUSTOMER

relation becomes the foreign key in the ORDER relation.

The process of mapping one-to-one relationship requires two

steps. First, two relations are created, one for each of the

participating entity types. Second, the primary key of one of
the relations is included as a foreign key in the other relation

Y

6jliall

Mapping one-to-Many Relationship
For each 1-M relationship, first create a relation for each
of the two entity type’s participation in the relationship

One customer can give many orders. Hence the relationship
between the two

entities CUSTOMER and ORDER is one-to-many relationship. In
one — to many relationship, include the primary key attribute of
the entity on the one-side of the relationship as a foreign key in
the relation that is on the many side of the relationship.

Customer-
Name

Order-1D ORDER

CUSTOMER
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%Vassociative entity is ORDERLINE, which is without

dogla an identifier. That is the associative entity ORDERLINE is
8)li_aJl without any key attribute.

ORDER
Order-1D ORDER

Order-1D Order-Date

Order-
Date

ORDER LINE ¢ ORDER
LINE
Product-1D Order-Date Quantity
PRODUCT
4 Standard-
Product-ID PRODUCT Pricn
Product-1D Product- Product- Standard-

Description Finish Price

Product-
Finish

Product-
Description
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CUSTOMER

Customer-1D

Name Other Attributes

SHIPMENT I

P ~ Sometimes data models will assign an identifier (surrogate
A identifier) to the associative entity type on the ER diagram.

deola There are two reasons to motivate this approach:
o)iall 1. The associative entity type has a natural identifier that
is familiar to end user.
2. The default identifier may not uniquely identify
instances of the associative

Shipment-No

Customer-1D

Vendor-1D

Date

Vendor-1D

Amount .

b) The default identifier consisting of the combination of

VENDOR
. CUSTOMER
v SHIPMENT VENDOR
Vendor-1D Address Other Attributes \/
a) Shipment-No is a natural identifier to end user. Shipment-No

Amount

Customer-ID and Vendor-ID does not uniquely identify the
instances of SHIPMENT.
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PATIENT TREATMENT

Patient-1D Patient-Name AV
deal

PHYSICIAN

Converting Ternary Relationship to Tables

q

PATIENT PHYSICIAN

ojligJi .
Physician-1D Physician-Name n-J LNVERTY Patient-
Name
PATIENT TREATMENT

=
=
=
=
=

Patient-1D Physician-1D Treatment-Code Results

TREATMENT
Treatment-Code Description /

Joda (A Agala¥) ABMal) Jy sad

®

PATIENT

TREATMENT

EMPLOYEE

Treatment-
Code

Employee-1D Name Birth date Manager-1D

TREATMENT

Fy
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Primary Key s 1) zGal) D Introduction to Key Fields 4xaliaal) J saall
The primary key is the field that identify each table in the A
database, and identifies each record in a table uniquely deol o
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