Lecture 8

Chapter 5

Entity-Relationship
Modeling (Continued)

Structural Constraints

» Two main types of restrictions on
relationshipsare:

 Cardinality Constraints

* Participation Constraints




Cardinality Constraints

- Determines the number of possible
relationships for each participating entity.

« Most common degree for relationshipsis
binary with cardinality ratios of:
—one-to-one (1:1),
—one-to-many (1:M) or
—many-to-many (M:N)

Staff Manages Branch (1:1)
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Staff Oversees Property for_Rent
(1:M) Relationship

Property_No

n Property_

Oversees \_/ for_Rent
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Semantic Net Diagram of Staff Oversees
Property_for_Rent Relationship

SG5 Staff_No
SusanBrand  Name
Manager Position

Property_No PG21

Address 18 Dale Rd,
Glasgow

Type House

Property_No PG36
Address 2 Manor Rd,

SG37 Staff_No
Ann Beech Name

Senior Assistant  Position Glasgow
Type Flat
SA9 Staff_No 3 p3 Property_No PA14
Mary Howe Name Address 16 Holhead
Assistant  Position Aberdeen
Type House

Newspaper Advertises Property for_Rent
(M:N) Relationship
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Property_No
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Propert
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Semantic Net Diagram of Newspaper
Advertises Property_for_Rent Relationship

Glasgow Daily ~ Name
12 Byres Rd, Address
Glasgow
Jim McRoberts ~ Contact

Property_No PG21

Address 18 Dale St,
Glasgow

Type House

Property_No PG36
Address 2 Manor Rd,
Glasgow
Type Flat
Property_No PA14
Address 16 Holhead,
Aberdeen
Type House

The WestNews  Name
11 Nile St, Address
Glasgow
Janet Stone  Contact

Aberdeen Express  Name
123 Red Rd, Address
Aberdeen
Jim Johnston  Contact

Participation Constraints

- Determines whether the existence of an
entity depends on its being related to
another entity through the relationship.

- Tota Participation

« Partial Participation

Participation Constraints

- Tota Participation
— The participation istotal if an entiy’s
existence requires the existence of an
associated entity in a particular
relationship.

« Partial Participation
— The participation is partial for the vice
versa




Participation Constraints of Branch
| sAllocated Staff Relationship

Every Branch Officeis
Branch_No | allocated members of Staff Staff_No

Total
Participation

Staff

Branch <

<) IsAllocated

Participation Constraints of Branch
| sAllocated Staff Relationship

A member of Staff need not

Branch_No | work at a Branch office Staff_No
Partial
Participation
Branch IsAllocated\p > Staff

Semantic Net Model of the Branch
I sAllocated Staff Relationship

Attributes  Values

Values Attributes  Branch  IsAllocated  Staff
entities  relationship entities

Staff_No SG37

B3 Branch_No
163 Main St, Address Address 81 George St,
Glasgow Glasgow
0141-339-2178  Tel_No DOB 10-Nov-60
Staff_No SG14

Address 63 Ashby St,

Glasgow

DOB 24-Mar-58

Branch_No b2 3 Staff_No SA9
2EmPI,

B7 s3

16 Argyll St, Address Address
Aberdeen Aberdeen
01224-67125 Tel_No DOB 19-Feb-70




Displaying Participation Constraints using
(Min, Max) Notation

At least 5 staff are

‘ allocated to a Branch ‘
N)

Branch < IsAllocated

Displaying Participation Constraints using
(Min, Max) Notation

‘ ‘ No more double-line ‘ ‘

N
Branch < IsAllocated Staff

Displaying Participation Constraints using
(Min, Max) Notation

‘ ‘IfMin>O, aways Total ‘ ‘

Branch < N IsAllocated 0.1 Staff

in, Max)




Displaying Participation Constraints using
(Min, Max) Notation

A Staff canwork at a

‘ maximum of one Branch ‘

Branch

Problems with ER Models

* Problems may arise when designing a
conceptual data model called connection

traps.

» Often dueto a misinter pretation of the
meaning of certain relationships.

The Enhanced
ER Models




The Enhanced ER Modd

» Sincethe 1980sthere hasbeen an increasein
the emer gence of new database applications
with mor e demanding requirements.

» Basic concepts of ER modeling are not
sufficient to represent therequirementsof the
newer, mor e complex applications.

* Responseisdevelopment of additional
‘semantic’ modeling concepts.

The Enhanced ER Modd

e Semantic concepts ar e incor por ated
into the original ER model and is
called the Enhanced Entity-
Relationship (EER) model.

« Additional conceptsof EER model
includes specialization /
generalization, and categorization.

Superclass

 An entity type that includes distinct
Subclasses that require to be
represented In a data model.




Subclass

- A Subclassis an entity type that hasa
distinct role and is also amember of the
Superclass.

Superclass/Subclass

Staff

Sales
M anager Secretary Personnel

I nheritance

« Attribute Inheritance

« An entity in a Subclass may possess
subclass specific attributes, as well as
those associated with the Superclass.




Superclass/Subclass

@ Address

Staff
/ DOB

SName

Sal&s
Manager Secretary Per sonnel

TEITEL Sales Area

Bonus Speed

Concept of Specialization /
Generalization

» Specialization
— The process of maximizing the differences
between members of an entity by identifying
their distinguishing characteristics.

» Generalization
— The process of minimizing the differences
between entities by identifying their common
features.

Concept of Specialization /
Generalization

< P

Staff
SName DOB
Sales
M anager l Secretary Per sonnel
Bonus Typing_ Sales Area

Speed
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Specialization of Staff Entity into Job
Roles Subclasses

Concept of Specialization /
Generalization

» Specialization and generalization has:
» Digoint Constraints

* Participation Constraints

Digoint Constraints
» Digoint
— Membersin different Subclasses from the
same Super class are completely different.

» Non-Digoint

—Membersin a Superclasscan beenrolled in
mor e than one Subclass.
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Specialization of Staff Entity into Job Roles and
Contract of Employment Subclasses

Non-Digjoint

Congtraints
\
=
&)

Digoint
Congtraints

Sales_
SecEE Personnel

Typing_ Sales_ Car_
Spee Area Allowance

s |

Specialization of Staff Entity into Job Roles and
Contract of Employment Subclasses

Non-Digjoint

Digoint
Constraints

Congtraints

A SalesManager is
Manager &
Sales_Personnel

Participation Constraints

» Total

— All member in the Superclass must
participatein either one Subclass.

e Partial

— At least one member in the Super class does
not participatein the Subclass.
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Specialization of Staff Entity into Job Roles and
Contract of Employment Subclasses

Partial Total

Congtraints \ Constraints

At least one staff isnot
Manager, Secretary, or
Sales Personnel

Summary of Specialization/Generalization Notation

Categorization

* The modeling of asingle subclass (called a
category) with arelationship that involves
mor e than one distinct superclass.

» A category subclass has selective inheritance.

« Divided based on total or partial
participation.
— Total - every occurrence of all superclasses
must appear in the category.
— Partia - constraint isremoved.
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A Shared Subclass called Sales Trainee

Property_Owner and Property Categories

Property represented as a
Specialization / Generalization.
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Building an EER Model

 |dentify entity types.

Identify relationship types.

« Determine cardinality and participation
constraints of relationship types.

Identify and associate attributes with entity
or relationship types.

Building an EER Model

» Determine candidate and primary
key attributes.

Specialize / gener alize entity types.

« Categorize entity types.

Draw the EER Diagram.

Summary of Entity-Relationship Notation
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An Example ER Model
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