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Data vs. Information
� Data:

� Raw facts; building blocks of information
� Unprocessed information

� Information:
� Data processed to reveal meaning

� Accurate, relevant, and timely information is key
to good decision making

� Good decision making is key to survival in
global environment
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Introducing the Database
and the DBMS

� Database� shared, integrated computer
structure that houses:

� End user data (raw facts)

� Metadata (data about data)

www.educlash.com



Introducing the Database
and the DBMS (continued)

� DBMS (database management system):
� Collection of programs that manages database

structure and controls access to data

� Possible to share data among multiple
applications or users

� Makes data management more efficient and
effective
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DBMS Makes Data Management
More Efficient and Effective

� End users have better access to more and
better-managed data
� Promotes integrated view of organization�s

operations

� Probability of data inconsistency is greatly
reduced

� Possible to produce quick answers to ad hoc
queries
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The DBMS Manages the Interaction
Between the End User and the

Database
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Database Management System
(DBMS)

Collection of interrelated data
Set of programs to access the data
DBMS contains information about a particular enterprise
DBMS provides an environment that is both convenient and
efficient to use.
Database Applications:

Banking: all transactions
Airlines: reservations, schedules
Universities:  registration, grades
Sales: customers, products, purchases
Manufacturing: production, inventory, orders, supply chain
Human resources:  employee records, salaries, tax deductions

Databases touch all aspects of our lives

www.educlash.com



Evolution of Simple File System

� As number of databases increased, small file
system evolved

� Each file used its own application programs

� Each file was owned by individual or
department who commissioned its creation
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Problems with
File System Data Management

� Every task requires extensive programming
in a third-generation language (3GL)
� Programmer must specify task and how it must

be done

� Modern databases use fourth-generation
language (4GL)
� Allows user to specify what must be done without

specifying how it is to be done
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Programming in 3GL
� Time-consuming, high-level activity
� Programmer must be familiar with physical

file structure
� As system becomes complex, access paths

become difficult to manage and tend to
produce malfunctions

� Complex coding establishes precise
location of files and system components
and data characteristics
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Programming in 3GL (continued)
� Ad hoc queries are impossible
� Writing programs to design new reports is

time consuming
� As number of files increases, system

administration becomes difficult
� Making changes in existing file structure is

difficult
� File structure changes require modifications

in all programs that use data in that file
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Programming in 3GL (continued)

� Modifications are likely to produce errors,
requiring additional time to �debug� the
program

� Security features hard to program and
therefore often omitted
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Structural and Data
Dependence

� Structural dependence
� Access to a file depends on its structure

� Data dependence
� Changes in database structure affect program�s

ability to access data
� Logical data format

� How a human being views the data
� Physical data format

� How the computer �sees� the data
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Purpose of Database System
To summaries �.
Drawbacks of using file systems to store data

Data redundancy results in data inconsistency
Different and conflicting versions of the same data appear in
different places
Data anomalies develop when required changes in redundant
data are not made successfully
Data anomalies � Modification, Insertion, Deletion

Difficulty in accessing data
Need to write a new program to carry out each new task

Data isolation � multiple files and formats
Integrity problems

Integrity constraints  (e.g. account balance > 0) become part of
program code
Hard to add new constraints or change existing ones
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Purpose of Database Systems
(Cont.)

� Drawbacks of using file systems (cont.)
� Atomicity of updates

� Failures may leave database in an inconsistent state with partial
updates carried out

� E.g. transfer of funds from one account to another should either
complete or not happen at all

� Concurrent access by multiple users
� Concurrent accessed needed for performance
� Uncontrolled concurrent accesses can lead to inconsistencies

� E.g. two people reading a balance and updating it at the same
time

� Security problems
� Database systems offer solutions to all the above problems
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Database vs. File System

� Problems inherent in file systems make
using a database system desirable

� File system

� Many separate and unrelated files

� Database

� Logically related data stored in a single logical
data repository
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Contrasting Database and File
Systems
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Basic File Terminology
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DBMS Functions

� Performs functions that guarantee integrity
and consistency of data
� Data dictionary management

� defines data elements and their relationships
� Data storage management

� stores data and related data entry forms, report
definitions, etc.

� Data transformation and presentation
� translates logical requests into commands to physically

locate and retrieve the requested data

www.educlash.com



DBMS Functions (continued)

� Security management

� enforces user security and data privacy within
database

� Multi-user access control

� creates structures that allow multiple users to
access the data

� Backup and recovery management

� provides backup and data recovery procedures
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DBMS Functions (continued)

� Data integrity management

� promotes and enforces integrity rules to eliminate
data integrity problems

� Database access languages and application
programming interfaces

� provides data access through a query language

� Database communication interfaces

� allows database to accept end-user requests within
a computer network environment
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The Database System
Environment

� Database system is composed of 5 main
parts:
1. Hardware
2. Software

� Operating system software
� DBMS software
� Application programs and utility software

3. People
4. Procedures
5. Data
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Database Users
Users are differentiated by the way they expect to interact
with the system
Application programmers � interact with system through
DML calls
Sophisticated users � form requests in a database query
language
Specialized users � write specialized database
applications that do not fit into the traditional data
processing framework
Na�ve users � invoke one of the permanent application
programs that have been written previously

E.g. people accessing database over the web, bank tellers,
clerical staff
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The Database System
Environment (continued)
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Overall System Structure
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Application Architectures
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Levels of Abstraction
Physical level describes how a record (e.g.,
customer) is stored.
Logical level: describes data stored in database,
and the relationships among the data.

type customer = record
name : string;
street : string;
city : integer;

end ;
View level: application programs hide details of
data types.  Views can also hide information (e.g.,
salary) for security purposes.
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View of Data
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Instances and Schemas
� Similar to types and variables in programming languages
� Schema � the logical structure of the database

� e.g., the database consists of information about a set of customers and
accounts and the relationship between them)

� Analogous to type information of a variable in a program
� Physical schema : database design at the physical level
� Logical schema : database design at the logical level

� Instance � the actual content of the database at a particular point in time
� Analogous to the value of a variable

� Physical Data Independence � the ability to modify the physical schema
without changing the logical schema

� Applications depend on the logical schema
� In general, the interfaces between the various levels and components should

be well defined so that changes in some parts do not seriously influence others.
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Data Models
A collection of tools for describing

data
data relationships
data semantics
data constraints

Entity-Relationship model
Relational model
Other models:

Object-Oriented model
Semi-structured data models
Older models: network model and hierarchicalmodel
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The Importance of Data Models
� Data model

� Relatively simple representation, usually graphical, of
complex real-world data structures

� Communications tool to facilitate interaction among the
designer, the applications programmer, and the end user

� Good database design uses an appropriate data model as
its foundation

� End-users have different views and needs for data

� Data model organizes data for various users
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The Evolution of Data Models

� Hierarchical

� Network

� Relational

� Entity relationship

� Object oriented
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The Hierarchical Model�
Evolution

� GUAM (Generalized Update Access Method)

� Based on the recognition that the many smaller
parts would come together as components of still
larger components

� Information Management System (IMS)

� World�s leading mainframe hierarchical database
system in the 1970s and early 1980s
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The Hierarchical Model�
Characteristics

� Basic concepts form the basis for
subsequent database development

� Limitations lead to a different way of looking
at database design

� Basic concepts show up in current data
models

� Best understood by examining
manufacturing process
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A Hierarchical Structure
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Hierarchical Structure�
Characteristics

� Each parent can have many children
� Each child has only one parent
� Tree is defined by path that traces parent

segments to child segments, beginning from the
left

� Hierarchical path
� Ordered sequencing of segments tracing

hierarchical structure
� Preorder traversal or hierarchic sequence

� �Left-list� path
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The Hierarchical Model

� Advantages

� Conceptual simplicity

� Database security

� Data independence

� Database integrity

� Efficiency
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The Hierarchical Model (continued)

� Disadvantages

� Complex implementation

� Difficult to manage

� Lacks structural independence

� Complex applications programming and use

� Implementation limitations

� Lack of standards
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The Network Model
� Created to

� Represent complex data relationships more
effectively

� Improve database performance
� Impose a database standard

� Conference on Data Systems Languages
(CODASYL) (In late 1960s)

� American National Standards Institute (ANSI)
� Database Task Group (DBTG)
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Crucial Database
Components

� Schema
� Conceptual organization of entire database as

viewed by the database administrator
� Subschema

� Defines database portion �seen� by the application
programs that actually produce the desired
information from data contained within the
database

� Data Management Language (DML)
� Define data characteristics and data structure in

order to manipulate the data
www.educlash.com



Data Management
Language Components

� Schema Data Definition Language (DDL)
� Enables database administrator to define

schema components

� Subschema DDL
� Allows application programs to define database

components that will be used

� DML
� Manipulates database contents
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Network Model� Basic
Structure

� Resembles hierarchical model
� Collection of records in 1:M relationships
� Set

� Relationship
� Composed of at least two record types

� Owner
� Equivalent to the hierarchical model�s parent

� Member
� Equivalent to the hierarchical model�s child
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A Network Data Model
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The Network Data Model

� Advantages
� Conceptual simplicity

� Handles more relationship types

� Data access flexibility

� Promotes database integrity

� Data independence

� Conformance to standards
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The Network Data Model
(continued)

� Disadvantages

� System complexity

� Lack of structural independence
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The Relational Model
� Developed by Codd (IBM) in 1970

� Considered ingenious but impractical in 1970

� Conceptually simple

� Computers lacked power to implement the
relational model

� Today, microcomputers can run sophisticated
relational database software
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The Relational Model� Basic
Structure

� Relational Database Management System
(RDBMS)

� Performs same basic functions provided by
hierarchical and network DBMS systems, plus
other functions

� Most important advantage of the RDBMS is its
ability to let the user/designer operate in a
human logical environment
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The Relational Model�
Basic Structure (continued)

� Table (relations)
� Matrix consisting of a series of row/column

intersections
� Related to each other by sharing a common entity

characteristic
� Relational schema

� Visual representation of relational database�s
entities, attributes within those entities, and
relationships between those entities
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Relational Table

� Stores a collection of related entities
� Resembles a file

� Relational table is purely logical structure
� How data are physically stored in the database is of

no concern to the user or the designer

� This property became the source of a real database
revolution
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A Relational Schema
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Linking Relational Tables
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The Relational Model

� Advantages

� Structural independence

� Improved conceptual simplicity

� Easier database design, implementation,
management, and use

� Ad hoc query capability

� Powerful database management system
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The Relational Model (continued)

� Disadvantages

� Substantial hardware and system software
overhead

� Can facilitate poor design and
implementation

� May promote �islands of information�
problems
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The Entity Relationship Model

� Widely accepted and adapted graphical
tool for data modeling

� Introduced by Chen in 1976

� Graphical representation of entities and
their relationships in a database
structure
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The Entity Relationship Model�
Basic Structure

� Entity relationship diagram (ERD)
� Uses graphic representations to model database

components
� Entity is mapped to a relational table

� Entity instance (or occurrence) is row in table
� Entity set is collection of like entities
� Connectivity labels types of relationships

� Diamond connected to related entities through a
relationship line
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Relationships: The Basic
Chen ERD
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The Entity Relationship Model

� Advantages

� Exceptional conceptual simplicity

� Visual representation

� Effective communication tool

� Integrated with the relational data model
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The Entity Relationship Model
(continued)

� Disadvantages

� Limited constraint representation

� Limited relationship representation

� No data manipulation language

� Loss of information content
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The Object Oriented Model

� Semantic data model (SDM) developed by
Hammer and McLeod in 1981

� Modeled both data and their relationships in a
single structure known as an object

� Basis of object oriented data model (OODM)

� OODM becomes the basis for the object
oriented database management system
(OODBMS)
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The Object Oriented Model
(continued)

� Object is described by its factual content
� Like relational model�s entity

� Includes information about relationships between facts
within object and relationships with other objects
� Unlike relational model�s entity

� Subsequent OODM development allowed an object to
also contain operations

� Object becomes basic building block for autonomous
structures
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Developments that
Boosted OODM�s Popularity

� Growing costs put a premium on code
reusability

� Complex data types and system requirements
became difficult to manage with a traditional
RDBMS

� Became possible to support increasingly
sophisticated transaction & information
requirements

� Ever-increasing computing power made it
possible to support the large computing
overhead required
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Object Oriented Data Model�
Basic Structure

� Object: abstraction of a real-world entity

� Attributes describe the properties of an object

� Objects that share similar characteristics are
grouped in classes

� Classes are organized in a class hierarchy

� Inheritance is the ability of an object within the
class hierarchy to inherit the attributes and
methods of classes above it
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A Comparison of the OO Model
and the ER Model
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The Object Oriented Model

� Advantages

� Adds semantic content

� Visual presentation includes semantic
content

� Database integrity

� Both structural and data independence
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The Object Oriented Model
(continued)

� Disadvantages

� Slow pace of OODM standards
development

� Complex navigational data access

� Steep learning curve

� High system overhead slows transactions

� Lack of market penetration
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Other Models
� Extended Relational Data Model (ERDM)

� Semantic data model developed in response to
increasing complexity of applications

� DBMS based on the ERDM often described as an
object/relational database management system
(O/RDBMS)

� Primarily geared to business applications
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Other Models (continued)

� Date�s objections to ERDM label
� Given proper support for domains,

relational data models are quite capable of
handling complex data

� Therefore, capability that is supposedly being
extended is already there

� O/RDM label is not accurate because the
relational data model�s domain is not an
object model structure
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Data Models: A Summary

� Each new data model capitalized on the
shortcomings of previous models

� Common characteristics:
� Conceptual simplicity without compromising the

semantic completeness of the database
� Represent the real world as closely as possible
� Representation of real-world transformations

(behavior) must be in compliance with consistency
and integrity characteristics of any data model
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The Development of Data
Models
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Entity Relation Model
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The Entity Relationship Model

� Widely accepted and adapted graphical
tool for data modeling

� Introduced by Chen in 1976

� Graphical representation of entities and
their relationships in a database structure
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The Entity Relationship Model �
Basic Structure

Entity relationship diagram (ERD)
Uses graphic representations to model
database components
Entity is mapped to a relational table

Entity instance (or occurrence) is row in
table
Entity set is collection of like entities
Connectivity labels types of relationships

Diamond connected to related entities through
a relationship line

www.educlash.com



Relationships: The Basic
Chen ERD
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Relationships:
The Basic Crow�s Foot ERD
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The Entity Relationship (ER)
Model

ER model forms the basis of an ER
diagram
ERD represents the conceptual database
as viewed by end user
ERDs depict the ER model�s three main
components:

Entities
Attributes
Relationships
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Entities

Refers to the entity set and not to a single
entity occurrence
Corresponds to a table and not to a row in
the relational environment
In both the Chen and Crow�s Foot models,
an entity is represented by a rectangle
containing the entity�s name
Entity name, a noun, is usually written in
capital letters
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Attributes

Characteristics of entities
In Chen model, attributes are represented
by ovals and are connected to the entity
rectangle with a line
Each oval contains the name of the
attribute it represents
In the Crow�s Foot model, the attributes
are simply written in the attribute box
below the entity rectangle
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The Attributes of the STUDENT
Entity
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Attributes

� An entity is represented by a set of attributes, that is descriptive
properties possessed by all members of an entity set.

� Domain � the set of permitted values for each attribute
� Attribute types:

� Simple and composite attributes.
� Single-valued and multi-valued attributes

� Example: multivalued attribute: phone_numbers
� Derived attributes

� Can be computed from other attributes
� Example:  age, given date_of_birth

Example:
customer = (customer_id, customer_name,

customer_street, customer_city )
loan = (loan_number, amount )
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Composite Attributes
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Relationship Sets

� A relationship is an association among several entities
Example:

Hayes depositor A-102
customer entityrelationship setaccount entity

� A relationship set is a mathematical relation among n 2
entities, each taken from entity sets

{(e1, e2, � en) | e1 E1, e2 E2, �, en En}

where (e1, e2, �, en) is a relationship
� Example:

(Hayes, A-102) depositor
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Relationship Sets
� An attribute can also be property of a relationship set.
� For instance, the depositor relationship set between entity sets

customer and account may have the attribute access-date
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Degree of a Relationship Set
� Refers to number of entity sets that participate in a relationship

set.
� Relationship sets that involve two entity sets are binary (or

degree two).  Generally, most relationship sets in a database
system are binary.

� Relationship sets may involve more than two entity sets.

� Relationships between more than two entity sets are rare.  Most
relationships are binary. (More on this later.)

Example: Suppose employees of a bank may have jobs
(responsibilities) at multiple branches, with different jobs at
different branches.  Then there is a ternary relationship set
between entity sets employee,  job, and branch



Mapping Cardinality Constraints
� Express the number of entities to which another

entity can be associated via a relationship set.
� Most useful in describing binary relationship

sets.
� For a binary relationship set the mapping

cardinality must be one of the following types:
� One to one
� One to many
� Many to one
� Many to many
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Mapping Cardinalities

One to one One to many
Note: Some elements in A and B may not be mapped to any
elements in the other set
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Mapping Cardinalities

Many to one Many to many

Note: Some elements in A and B may not be mapped to any
elements in the other set
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Primary Keys
� Underlined in the ER diagram

� Key attributes are also underlined in frequently
used table structure shorthand

� Ideally composed of only a single attribute

� Possible to use a composite key:

� Primary key composed of more than one attribute
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E-R Diagrams

Rectangles represent entity sets.
Diamonds represent relationship sets.
Lines link attributes to entity sets and entity sets to relationship sets.
Ellipses represent attributes

Double ellipses represent multivalued attributes.
Dashed ellipses denote derived attributes.

Underline indicates primary key attributes
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E-R Diagram With Composite,
Multivalued, and Derived Attributes
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Relationship Sets with
Attributes

www.educlash.com



Roles
� Entity sets of a relationship need not be distinct
� The labels �manager� and �worker� are called roles ; they specify how

employee entities interact via the works_for relationship set.
� Roles are indicated in E-R diagrams by labeling the lines that connect

diamonds to rectangles.
� Role labels are optional, and are used to clarify semantics of the

relationship
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Participation of an Entity Set in a
Relationship Set

Total participation (indicated by double line):  every entity in the entity set
participates in at least one relationship in the relationship set

E.g. participation of loan in borrower is total
every loan must have a customer associated to it via borrower

Partial participation:  some entities may not participate in any relationship in
the relationship set

Example: participation of customer in borrower is partial
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Multiplicity constraints on
relationships

� Represents the number of occurrences of one entity that
may relate to a single occurrence of an associated entity.

� Represents policies (called business rules) established by
user or company.
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Multiplicity constraints

� The most common degree for relationships is binary.

� Binary relationships are generally referred to as being:
one-to-one (1:1)
one-to-many (1:*)
many-to-many (*:*)
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Summary of multiplicity constraints
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Multiplicity

� Made up of two types of restrictions on
relationships:

cardinality
and participation
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Multiplicity

� Cardinality
Describes the number of possible relationships for
each participating entity.

� Participation
Determines whether all or only some entity
occurrences participate in a relationship.
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Multiplicity as cardinality and
participation constraints
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Relationship Cardinalities

A is related to one and only one B A B

A is related to zero or one B A B

A B

A B

A B

A is related to one or more B

A is related to zero, one or more B

A is related to more than one B
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Design Issues

� Use of entity sets vs. attributes
Choice mainly depends on the structure of the enterprise being
modeled, and on the semantics associated with the attribute in
question.

� Use of entity sets vs. relationship sets
Possible guideline is to designate a relationship set to describe an
action that occurs between entities

� Binary versus n -ary relationship sets
Although it is possible to replace any nonbinary (n-ary, for n > 2)
relationship set by a number of distinct binary relationship sets, a n-
ary relationship set shows more clearly that several entities
participate in a single relationship.

� Placement of relationship attributes
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Weak Entity Sets

� An entity set that does not have a primary key is referred to as a weak
entity set .

� The existence of a weak entity set depends on the existence of a
identifying entity set
� it must relate to the identifying entity set via a total, one-to-many

relationship set from the identifying to the weak entity set
� Identifying relationship depicted using a double diamond

� The discriminator (or partial key) of a weak entity set is the set of attributes
that distinguishes among all the entities of a weak entity set.

� The primary key of a weak entity set is formed by the primary key of the
strong entity set on which the weak entity set is existence dependent, plus
the weak entity set�s discriminator.
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Weak Entity Sets (Cont.)

� We depict a weak entity set by double rectangles.
� We underline the discriminator of a weak entity set  with a

dashed line.
� payment_number � discriminator of the payment entity set
� Primary key for payment � (loan_number, payment_number)
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Weak Entity Sets (Cont.)

� Note: the primary key of the strong entity set is not explicitly
stored with the weak entity set, since it is implicit in the
identifying relationship.

� If loan_number were explicitly stored, payment could be made
a strong entity, but then the relationship between payment and
loan would be duplicated by an implicit relationship defined by
the attribute loan_number common to payment and loan
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More Weak Entity Set
Examples

� In a university, a course is a strong entity and a
course_offering can be modeled as a weak entity

� The discriminator of course_offering would be
semester (including year) and section_number (if
there is more than one section)

� If we model course_offering as a strong entity we
would model course_number as an attribute.
Then the relationship with course would be implicit in
the course_number attribute
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Extended E-R Features:
Specialization

� Top-down design process; we designate subgroupings within
an entity set that are distinctive from other entities in the set.

� These subgroupings become lower-level entity sets that have
attributes or participate in relationships that do not apply to the
higher-level entity set.

� Depicted by a triangle component labeled ISA (E.g. customer
�is a� person).

� Attribute inheritance � a lower-level entity set inherits all the
attributes and relationship participation of the higher-level entity
set to which it is linked.
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Specialization Example
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Extended ER Features:
Generalization

� A bottom -up design process � combine a
number of entity sets that share the same
features into a higher-level entity set.

� Specialization and generalization are simple
inversions of each other; they are represented
in an E-R diagram in the same way.

� The terms specialization and generalization are
used interchangeably.
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Specialization and Generalization

� Can have multiple specializations of an entity set
based on different features.

� E.g. permanent_employee vs. temporary_employee,
in addition to officer vs. secretary vs. teller

� Each particular employee would be
� a member of one of permanent_employee or

temporary_employee,
� and also a member of one of officer, secretary, or

teller
� The ISA relationship also referred to as superclass -

subclass relationship
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Design Constraints on a
Specialization/Generalization

� Constraint on which entities can be members of a given lower-level entity
set.
� condition-defined

� Example: all customers over 65 years are members of senior-citizen
entity set; senior-citizen ISA person.

� user-defined
� Constraint on whether or not entities may belong to more than one lower-

level entity set within a single generalization.
� Disjoint

� an entity can belong to only one lower-level entity set
� Noted in E-R diagram by writing disjoint next to the ISA triangle

� Overlapping
� an entity can belong to more than one lower-level entity set
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Design Constraints on a
Specialization/Generalization (Cont.)

� Completeness constraint -- specifies whether
or not an entity in the higher-level entity set
must belong to at least one of the lower-level
entity sets within a generalization.
� total : an entity must belong to one of the lower-

level entity sets
� partial : an entity need not belong to one of the

lower-level entity sets
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Aggregation

Consider the ternary relationship works_on, which we saw earlier

Suppose we want to record managers for tasks performed by an
employee at a branch
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Aggregation (Cont.)
� Relationship sets works_on and manages represent overlapping

information
� Every manages relationship corresponds to a works_on relationship
� However, some works_on relationships may not correspond to any

manages relationships
� So we can�t discard the works_on relationship

� Eliminate this redundancy via aggregation
� Treat relationship as an abstract entity
� Allows relationships between relationships
� Abstraction of relationship into new entity

� Without introducing redundancy, the following diagram represents:
� An employee works on a particular job at a particular branch
� An employee, branch, job combination may have an associated

manager
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E-R Diagram With Aggregation
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Summary of Symbols Used in E-R
Notation
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RELATIONAL MODEL
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A Logical View of Data
� Relational model

� Enables us to view data logically rather than
physically

� Reminds us of simpler file concept of data storage
� Table

� Has advantages of structural and data
independence

� Resembles a file from conceptual point of view
� Easier to understand than its hierarchical and

network database predecessors
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Tables and Their Characteristics
� Table : two-dimensional structure composed of

rows and columns

� Contains group of related entities an entity
set

� Terms entity set and table are often used
interchangeably

� Table also called a relation because the
relational model�s creator, Codd, used the term
relation as a synonym for table
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Example of a Relation
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Basic Structure
Formally, given sets D1, D2, �. Dn a relation r is a subset of

D1 x D2 x � x Dn
Thus, a relation is a set of n-tuples (a1, a2, �, an) where each ai Di

Example:  If
customer_name =  {Jones, Smith, Curry, Lindsay, �}

/* Set of all customer names */
customer_street =  {Main, North, Park, �} /* set of all street names*/
customer_city =  {Harrison, Rye, Pittsfield, �} /* set of all city names */

Then r = {        (Jones,   Main,  Harrison),
(Smith,    North, Rye),
(Curry,    North, Rye),
(Lindsay, Park,  Pittsfield) }

is a relation over
customer_name x customer_street x customer_city
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Attribute Types
Each attribute of a relation has a name
The set of allowed values for each attribute is called
the domain of the attribute
Attribute values are (normally) required to be
atomic ; that is, indivisible

E.g. the value of an attribute can be an account number,
but cannot be a set of account numbers

Domain is said to be atomic if all its members are
atomic
The special value null is a member of every domain
The null value causes complications in the definition
of many operations

We shall ignore the effect of null values in our main
presentation and consider their effect later
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Characteristics of a Relational
Table

�T�a�b�l�e� �3�.�1
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