These slides are for use with

Database Systems

Concepts, Languages and Architectures

Paolo Atzeni ¢ Stefano Ceri ® Stefano Paraboschi ¢ Riccardo Torlone
© McGraw-Hill 1999

Concepts,

lﬂ"UUﬂUES To view these slides on-screen or with a projector use the arrow keys to

and move to the next or previous slide. The return or enter key will also take
~you to the next slide. Note you can press the ‘escape’ key to reveal the
menu bar and then use the standard Acrobat controls — including the
magnifying glass to zoom in on details.

To print these slides on acetates for projection use the escape key to
reveal the menu and choose ‘print’ from the ‘file” menu. If the slides are
too large for your printer then select ‘shrink to fit" in the print dialogue
~ box.




Chapter 5

boncepts, Des i g N
¥ Languages |

"B techniques

Yy Architectures an d Mo d e | S
Click here J

for help 5



Database Systems A
Chapter 5: Design techniques and models K

Life cycle of an information system

Feasibility study

Collection & analysis
of requirements

Design

A 4

Implementation

Validation and
testing

Operation
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The phases of database design

Application
requirements

Database
design

Conceptual design

CONCEPTUAL SCHEMA

l

Logical design

LoGIcAL SCHEMA

Physical design

PHYsICAL SCHEMA

<

Database structure and
related documentation
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The products of the various phases of a relational

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

Construct

Graphical representation

Entity

Relationship

Simple attribute

Composite attribute

Cardinality of a

Cardinality of an
attribute

Internal identifier

External identifier

Generalization

Subset
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Examples of entity of the E-R model

EMPLOYEE

City

DEPARTMENT

SALE
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Example of occurrences of the Exam relationship

Student Course
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Examples of relationships in the E-R model

STUDENT COURSE
EMPLOYEE CITY
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Examples of recursive relationships in the E-R model

EMPLOYEE

Predecessor

SOVEREIGN

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

SUPPLIER

>

PrRODUCT

DEPARTMENT
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Example of occurrences of the SuppLy relationship

Supplier

Department
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E-R schemas with relationships, entities and

attributes
Mark Date
Number Q S Name

O @ e
STUDENT COURSE
o ~0

EnrolmentDate

Year
W ORKPLACE
Name
Surname O__ /O
Salary O—— EMPLOYEE City
Age o~ \Q
O NumberOf
DateOfBirth Inhabitants
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An example of an entity with a composite attribute

PERSON

Street
\CAddress HouseNumber
PostCode
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An Entity-Relationship schema

Code MANAGEMENT

Surname Cx
/O Phone

Salaryo\
O—— EMPLOYEE MEMBERSHIP DEPARTMENT
Age Q/ “>OName

O
StartDate
PARTICIPATION COMPOSITION
O StartDate

Name City
Budget - PROJECT BRANCH Nuber
o e
ReleaseDate O Street

PostCode
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Cardinality of a relationship in the E-R model

EMPLOYEE

(1.5)

(0,50)

TAsSK
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Examples of cardinality of relationships

ORDER

PERSON

TOURIST

<o,|><u>
<|,I><0,N>
(I,N)(O,N)

INVOICE

CiTy

VOYAGE
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Example of entity attributes with cardinality

PERSON

@O CarRegistration
——(O Surname

©0,NVU LicenceNumber

© McGraw-Hill 1999



Database Systems
Chapter 5: Design techniques and models

Examples of internal and external identifiers

/. Registration

AUTOMOBILE —O Model

\OCoIour

DateOf Birth
Surname

PERSON
FirstName

\O Address
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Example of an external entity identifier

Registration

Year O—— STUDENT
Surnameo/

UNIVERSITY

/. Name
——(City

\O Address
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A schema completed by identifiers and cardinality

©.1)

Code MANAGEMENT

Surname .\
O\ (MO Phone

Salary (
EMPLOYEE MEMBERSHIP

AgeQ/ ® () OName

StartDate
COMPOSITIO

(LN) Cit
Y
Budget /.

OW PROJECT BRANCH ONumber
o OStreet
ReleaseDate OPostCode

(1.1)

DEPARTMENT

PARTICIPATION

O StartDate

Name (1,N)
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Examples of generalizations among entities

TaxCode .\

SurnameO—— PERSON
Age O/ ?
MAN WoOMAN
Mate rnityStatus})

TaxCode .\

Address O——| PROFESSIONAL
LAWYER ENGINEER DoCTOR

Specializatiork)
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Hierarchy of generalizations between entities

TaxCode .\
Surname(O)— PEOPLE
Age O/AIA
Salary N;Snbe"
WOMAN MAN EMPLOYEE STUDENT
({ Maternity
Status
MANAGER PROGRAMMER ANALYST
C%_anguage ‘ |
PROJECT
MANAGER
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Description of the E-R model using the E-R model

Number

.\

CONSTRUCT

Minimum
Cardinality

(GENERALIZATION

(1,N)

CHILD

(1,1

Name

T

BAsIC
CONSTRUCT

T

(O,N)

ENTITY

r

O

Maximum
Cardinality

Cardinality

(O,N)

(2,N)
PARTICIPATIO
Maximum Minimum

RELATIONSHIP

O Cardinality

COMPOSITE
ATTRIBUTE
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An E-R schema with a few imprecisions

@

Surname
RESIDENCE PERSON F
irstname
/OName \O
City —CQO County
\OState
_OA Age
BIRTHPLACE ge —O
‘ MaN Lot | YVOMAN
P
SERVICE MILITARY Age WORKER
</ Service | 78
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Schema E-R for Exercise 5.6

/QName
—( Surname
REFEREE 3 City
\ORegion
(1,N)
Day
Series Number @
Number_ O ) Result
°it 7
DAr MATCH
(1.1) ?
(1,1) @
(ILN) NEUTRAL
@ GROUND | | POSTPONED
e e N
POSITION m TEAM Reason City Date
‘ City O/
N
- Trainer (LN ame
Points @
((H))
SSN
FirstName O—]
Surname O—— PLAYER PARTICIPATION
Position O——;
DayO\ osition
Month DateOfBirth 4) O
BirthPlace Position

Year

—

r
-
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