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Feasibility study

Implementation

Operation

Collection & analysis
of requirements

Design

Validation and
testing

Life cycle of an information system



Database Systems
Chapter 5: Design techniques and models

© McGraw-Hill 1999

Application
requirements

Database
design

Logical design

Physical design

CONCEPTUAL SCHEMA

LOGICAL SCHEMA

PHYSICAL SCHEMA

Conceptual design

Database structure and
related documentation

The phases of database design
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Conceptual design

Logical design

Physical design

The products of the various phases of a relational
database with the E-R model
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Construct Graphical representation

Relationship

Entity

Simple attribute

Composite attribute

Cardinality of a (m1,M1) (m2,M2)

Cardinality of an
attribute

(m,M)

Internal identifier

Generalization

External identifier

Subset

The constructs of the E-R model and
their graphical representation
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EMPLOYEE

DEPARTMENT

CITY

SALE

Examples of entity of the E-R model
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S1

S2

S 5

S 3

S 4

Student Course

e1

e2

e3

e4

e5

e6

C1

C2

C3

Example of occurrences of the EXAM relationship
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STUDENT EXAM COURSE

WORKPLACE

EMPLOYEE RESIDENCE CITY

Examples of relationships in the E-R model
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COLLEAGUE

EMPLOYEE

Predecessor Successor

SUCCESSION

SOVEREIGN

Examples of recursive relationships in the E-R model
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SUPPLIER

DEPARTMENT

PRODUCTSUPPLY

Example of a ternary relationship in the E-R model
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P1

P2

P5

S 1

S 2

S 3

P3

P4

ProductSupplier

s1

D1

D2

D3

D4

Department

s2

s3

s4

S 4

Example of occurrences of the SUPPLY relationship
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STUDENT EXAM COURSE

WORKPLACE

EMPLOYEE BIRTHPLACE CITY

Number

EnrolmentDate

Mark Date

Name

Year

Name

NumberOf
InhabitantsDateOfBirth

Surname

Salary

Age

E-R schemas with relationships, entities and
attributes
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Address

Surname
Age
Sex Street

HouseNumber
PostCode

PERSON

An example of an entity with a composite attribute
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Code

Surname

Salary

Age

Name

Budget

ReleaseDate

PROJECT

EMPLOYEE

BRANCH

City

Phone

Name

Number

Street
PostCode

Address

StartDate

MANAGEMENT

MEMBERSHIP DEPARTMENT

COMPOSITION

StartDate
PARTICIPATION

An Entity-Relationship schema
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EMPLOYEE TASKASSIGNMENT
(1,5) (0,50)

Cardinality of a relationship in the E-R model
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PERSON CITY

TOURIST

(0,1)

(1,1)

(1,N)

(1,1)

(0,N)

(0,N)

RESIDENCE

ORDER SALE

RESERVATION

INVOICE

VOYAGE

Examples of cardinality of relationships
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PERSON

CarRegistration

Surname

LicenceNumber

(0,N)

(0,1)

Example of entity attributes with cardinality
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AUTOMOBILE

Registration

Model

Colour

PERSON

DateOf Birth
Surname

FirstName
Address

Examples of internal and external identifiers
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STUDENT ENROLMENT
(1,1) (1,N) UNIVERSITY

Registration

Year

Surname

Name

City

Address

Example of an external entity identifier
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Code
Surname

Salary

Age

Name

Budget

ReleaseDate

EMPLOYEE

BRANCH

City

Phone

Name

Number
Street

PostCode
Address

StartDate

MANAGEMENT

MEMBERSHIP DEPARTMENT

COMPOSITION

StartDate
PARTICIPATION

(0,N)

(0,1)

(0,1) (1,1)

(1,N)

(1,N)

(0,1)

(1,N)

(1,N)

(1,1)

PROJECT

A schema completed by identifiers and cardinality
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PROFESSIONALPERSON Address

TaxCode

Surname

Age

Specialization

MAN WOMAN LAWYER ENGINEER DOCTOR

TaxCode

MaternityStatus

Examples of generalizations among entities
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TaxCode

Surname

Age

PEOPLE

WOMAN MAN

Maternity
Status

Salary

EMPLOYEE STUDENT

Number

ANALYSTPROGRAMMERMANAGER

Language
PROJECT

MANAGER

Hierarchy of generalizations between entities
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BASIC
CONSTRUCT

GENERALIZATION

Name

PARENT

CHILD
ENTITY

CONSTRUCT

ATTRIBUTE

COMPOSITE
ATTRIBUTE

COMPOSITION

(0,N)

(1,N)

(1,1)

(0,N)

(0,N)

PARTICIPATION

(1,1)

(0,1)

(1,N)

Name

Minimum
Cardinality

Maximum
Cardinality

(0,N) (2,N)

Minimum
Cardinality

Maximum
Cardinality

MEMBERSHIP

RELATIONSHIP

Number

Description of the E-R model using the E-R model
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Age

Name

County

State

CITY

Age
WOMANMAN

BIRTHPLACE

WORKER

Age
Height

MILITARY
SERVICE

BIRTHPLACE

RESIDENCE

SERVICE

PERSON
Surname

Firstname

An E-R schema with a few imprecisions
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Name

Surname
City

Region

REFEREE

REFEREEING

(1,N)

(1,1)

MATCH

Result

HOME

(1,1)

NEUTRAL
GROUND POSTPONED

DateCityReason

(1,N)

Number

PLACINGDAY

Number
Series

Date

MonthDay Year

(1,N) (1,1)

POSITION

VISITING

TEAM

(1,1)

(1,N)

CONTRACT

(1,N)

PLAYER

(1,N)

(1,N)

Points
Trainer

City
Name

(1,1)
SSN

FirstName
Surname
Position

BirthPlace
DateOfBirth

Day

Month

Year

PARTICIPATION
(1,N)(0,N)

Position

Schema E-R for Exercise 5.6


