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Example

P Converting Composite Attribute in an ER Diagram to Tables

In this example, the skill associated with the EMPLOYEE is a multivalued dool~ . . :
attribute, since an EMPLOYEE can have more than one skill as fitter, elec- ﬂj' ia I| When a regUIar entlty type-has d ComPOSIte attr!bUte, onIy
- the simple component attributes of the composite

trician, turner, etc.
m attribute are included in the relation.
EMPLOYEE
In this example the composite attribute 1s the Customer address, which con-

. sists of Street, City, State, and Zip.
name
EMPLOYEE

M Employee-Name Employee-Address Customer
CUSTOMER address

EMPLOYEE-SKILL CUSTOMER
Customer-1D | Customer name Street City State Zip
EMPLOYEE-ID Skill
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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

https://manara.edu.sy/



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

https://manara.edu.sy/



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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[:A Concept of keys
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Pf How to choose the primary key?
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Person
Street
Postal code
Community
Rental
Tape Date of rental
Tape name |< Return date
Rental charge
Rentable film
Name
Late charge
Rental price
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Entity
Relationship line

Relationship
Option symbol

One (1) symbol

Many (M) symbol

Composite entity

Weak entity
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Enhanced Entity—Relationship Model (EER Model)

(u.n\ﬁj.ii 32 2
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Consider the entity type ENGINE, which has two P Enhanced Entity—Relationship Model (EER Model)
subtypes PETROL ENGINE and DIESEL ENGINE. A
Consider the entity type STUDENT, which has two %22

o)loJl
subtypes UNDERGRADUATE and POSTGRADUATE o « .
CraallER T
Generalization and Specialization Al 3aaall dadall 4 xs LaYIER Z3gadl 2laial ga
O parall GLSH & g5 iy il ed ) Jind e dlae sa aanl] ¢ il Qe & EER zsad 8 4edial) 3aoall dalail)
e e s adll e il & ill( superclass) /subclass ) @l
: : .t P o Ayl
shasly e jh e ¢ vaadl Jaul ) el e didee s (amaddl) Al

@N\gﬂ\wﬂi\ Mwe\ﬂ\ubﬁ\&yhmquﬂﬂ\&jﬂ\um

ﬁ;ﬁﬁ\ STUDENT - Enhanced ER model = ER model + hierarchical relationships.
S /L % Supertype or Superclass

e % D T “ e £ « -
E /f‘d T~ % - ARiL4Y Aduall g (3AlAY) £ gill
@g FULLTIME STUDENT PARTTIME STUDENT | \ fﬁ JE Jass e | fST ) 2l A E s 483e 4] e OLS £ 5

- Jie JSI gl aaly o A8 5 aed8Ble Al ol (LS ¢ 58 APLAYER <
HOCKEY PLAYER s FOOT BALL PLAYER CRICKET PLAYER
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[:A Generalization and Specialization
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[:A Special features — Generalization
8)liall

A8 yidall and sall 138 0 6o o) Sy AS yidiall Cilaad) (e al) agaal @lld iy (ilS (G 405 4 ol a5, 8
Cle sana ST gl 3aa) 55 el (5 sie 1D LS de gane G 25 sall o) iaV A8 A g caranilly Lgie yuay s
Y (5 gl Cald sl
2l s superclass 4audall Cilallias ddaul o (S3Y) 5 AoV (5 sinall @3 GULSY Cile sana (ad Wayl a1y 8
Sl e subclassiiae il
e dpe A8 ) ey ol Caag 48 gl ASdall 8 LS S () ASY) aeit) Calla,
mﬁud\g\‘sa.m‘yMM\M\GAOJPJAMJLSJ\U\“AJM\M\UM
Aliadic de j3 458 JS S0 0 Jadial) aranil) llat;

The disjoint generalization demands that every subclass must be disjoint.
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PA Constraints on Specialization and
deoln Generalization
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Partial Specialization deola
Partial completeness refers to the fact that an entity ‘:'J'-‘—ﬂ-“
instance in the superclass need not be a member of any

subclass in the specialization. With partial specialization,
an instance of a supertype may or may not be a member

Total Specialization

Total completeness refers to the fact that every entity
instance in the superclass must be a member of some
subclass in the specialization. With total
specialization, an instance of the supertype must be a

of any subtype.
y vP member of at least one
subtype.
NAME TEACHER
_ 1DmI|bIe arrow / d within circle
PERSON 1|1d1pqtes Fmtal d represents
O indicates Single line participation disjointness
overlapping indicates partial f”“\j
constraint participation

LECTURER TUTOR DEMONSTRATOR

EMPLOYEE STUDENT SALARY HOURS
WORKED
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PERIODICALS

[:Aw Disjoint Constraint

ﬁj Disjoint refers to the fact that the same
~ entity instance may be a member of only
one subclass of the specialization
U ) jumae 5 a8 LS e e Of Aliia ) JlaliV) iy
" Uapadill (o L saa) s de 5
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overlapping T
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Single line

indicates partial
participation
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Total Specialization
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Aggregation and (zsSil) g asanil) PA Partial Specialization

Composition deola Partial completeness refers to the fact that an entity instance
oadli (Ka) ER. sl lgwedy ¥ B2l (o D) 9U-atl in the superclass need not be a member of any subclass in the

el (5 e Gl AL ) cilEdlal) 3 LK) Cile gana specialization. With partial specialization, an instance of a
aeail) aladil, supertype may or may not be a member of any subtype
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Entity-Relation (E-R) diagram — Pf arazill g (aaddll LSy A8al) Jalade

Specialization and generalization ioola E-R Clhalaia
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Fname Minst Lname JJ‘A.'“M E R LLM

Bdate Name Address Salary

DEPARTMENT

PROJECT |
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EMPLOYEE B
Fname | Minit Lname | Ssn Bdate | Address | Sex Salary
DEPARTMENT

Dname Dnumber

DEPT_LOCATIONS

Dnumber | Dlocation

I
PROJECT

Pname | Pnumber | Plocation
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EMPLOYEE ool
Fname | Minit Lname | Ssn Bdate | Address | Sex Salary
i DEPENDENT 25 3 5 “iiaa (LS el
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https://manara.edu.sy/



EMPLOYEE

1.1 :\BM\ d._!);:\ LSAJSE ! ~S\ ':..n... a “.

Fname

Minit

Lname

Bdate

Address

Sex

Salary
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FACULTY
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%V ISA Relationship and Attribute Inheritance
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Dj Participation Constraints <l e 34l &1 gl

6jliall
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damaall QULSH Weak Entities D WABZEN
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() G (148 g 5 ) anly Jam callls (I

TN (1 Q\BM\&)})J}\)@MQQM\Q

=) o | (53 < 581) Dl ) o Al nns (3555 o (s @

(Reatonstip (1S ) idl) Cpme s iy 05 s ) Jas IS
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Suppose you have a (Trading management System), this company has many of departments and their data as
follows (Department name -Department number - Phone). And has a number of employees who
work in different departments and their data as follows (Employee name - Employee ID - Title - Salary). The work
date is recorded for every employee in his department. Propose ER diagram to this system?

:Jad)
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(<0 — ol sind) — auda gl o851 — Cali gall ausl) Cala gal

https://manara.edu.sy/



Suppose you have a (Learning management System), P . il s
this system have a number of students those AD ' ’

registered to many courses, The registrar of learning deol a ) (B il dee DM

system is write the year and the class number when 6)liaJl

registering a student for any course. Propose ER
diagram to this system?
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<> <« PA} (N A8l & 53) @l Rl (e de sana Ja o) (S lldall @
TN \“,T"/ deola ( N h)ud\ &y)w\ (e z\.o)m G\J;.uu J)ﬁ.d\.
~<\aidriss/ (gsq\w\)mm@dwﬁu\wm\upu\usmy.
R L Cidual MM 6 7o ASllall laa & "4 il g Al o
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B
auth_name

‘\___;‘,__) Suppose we have a (Library management System), this
library contains many Books that composed by
Authors, every author can compose one or more book.
These books are published by one Publisher that can
publish one or more book.
Propose ER diagram to this system?
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Jlia

@ @ %yppose you have a (Company Management System), this
o

@ - mpany contains many employees that are belongs to
ﬁepartments. Each one department contains many
@ dept id AL employees. Some of these employees are works
to one project, and the one project can be worked by many

Employee " Belongs . Dept -—-d-NumbE-r-[ﬁ;EmpH employees' And Oone employee can have dependents those are
.(@} s dependent on him.

1 N Propose ER diagram to this system?
And mapping it to DB Schema?
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Asiacell Korek Zain Emp_id
!
Dept id Dept_name
!
Proj _id Proj_name
Name Relationship Emp_id —
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