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We will be talking about...

Database Concepts, in short
DB2 UDB Product overview
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What Is a Database System?

A computerized record keeping
system, whose overall purpose Is to
store information and to allow users to
retrieve and update that information
on demand.
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Components of a Database System

Data
Hardware
Software

Users
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Components of a Database System
- Data

Recordable facts
with implicit
meaning

Distinct pieces of
iInformation

Specially
formatted pieces of
iInformation

30/03/2005 &9




| IBM Software Group | DB2 Information Management Software

Components of a Database
System - Hardware

Secondary storage volumes — used to
hold stored data, together with
associated I/O devices, device
controllers, and I/O channels

Hardware processors and associated
main memory used to support the
database system software
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Components of a Database
System - Software

Between the physical storage and the
users

Shields the database users from
hardware-level details

Known as database manager or
database server or the Database
Management System
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Components of a Database

System — Software — Contd.
Also includes utilities, application
development tools, and also

transaction manager or Transaction
Process Monitor
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Components of a
Database System - Users

Application Programmers — write
database application programs in
some programming language

End Users — interact with the system
from online workstations or terminals,
with built-in applications, using a
guery language processor, like SQL
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Components of a Database

System — Users — Contd.
Database Administrator — administers
the database and makes sure that the

applications and queries from End
users run smooth
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Characteristics of a Database

Persistent Data
Entities and Relationships
Properties

Data and Data Models
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Characteristics of a
Database — Persistent Data

Data In a database persists because,
once It has been accepted by the DBMS
for entry into the database, it can
subsequently be removed from the
database only by some explicit request to
the DBMS

Not as a side effect of some program
being executed.
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Characteristics of a Database —
Entities and Relationships

Entities are basic
components about
which the Database is
used to record
Information
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Characteristics of a Database —
Entities and Relationships

Relationships link these
basic entities together

Relationships are part
of the database, just
like the basic entities.

A relationship can also
be viewed as an entity
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Characteristics of a Database —
Entities and Relationships

An entity relationship (ER) diagram
documents the entities in a database
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Characteristics of a
Database — Properties

Entities have properties,
corresponding to the information we
wish to record about them

Suppliers have addresses

If an entity Is a table, columns
represent the properties of the entity.
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Characteristics of a Database —
Data and Data Models

A Data Model is an abstract, self-contained,
logical definition of the objects, operators,
and so-forth constituting the abstract
machine against which the users interact.

Hierarchical Database Model

Network Database Model
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Hierarchical Database Model
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Network Database Model
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Benefits of a Database
Data can be shared

Redundancy can be reduced

All redundancy cannot be or necessarily
should be reduced

Inconsistency can be avoided

Data obtained by Physics department will be
the same as the Chemistry department
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Benefits of a Database

Transaction support can be provided

Transaction is not complete until money
IS deleted from the savings account after
adding it to the checking account

Integrity can be

A student can
obtained 1000
100 — this can
Integrity.
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Benefits of a Database

Security can be enforced

Information on demand — Finance need
to see the records related to Human
resources

Conflicting requirements can be
balanced

Volume of data as compared to speed
Business Standards can be enforced
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Data Independence

Data Dependency — Technigue used
to physically stored and accessed are
dictated by the application, and the
knowledge of physical representation
and access technigue is built into the
application code.
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Data Independence

Not desirable in a Database System

t

Different users require different views of
ne same data

~-reedom to change the physical

representation or access technique in
view of the changing requirements
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Relational Database Systems

Data Is perceived by the users as
tables

The operators available to the user
are operators that generate new
tables from existing tables

SELECT C1,C2 FROM T1 WHERE C1
<10
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Normalization

Arrangement of Attributes into
Relations I1s known as Normalization
Completed when

Initial table structures are completed

Relationships have been established
according to the data model
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Advantages of Normalization

Eliminates Redundant Data

Avoids problems in inserting, updating
and deleting data

Trouble-free database structure
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Types of Normalization

INF : Data is stored in
two dimensional tables

2NF : All non-key
attributes are
functionally dependent
on the primary key

3NF : No transitive
dependencies

BCNF : A table contains
only one candidate key

ANF : No multi-valued
dependency
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Moving on...

DB2 UDB Product overview
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DB2 UDB — The Relational
Database System

Can store all kinds of data — traditional
relational data as well as structured and
unstructured binary information
Important part of IBM’s e-business
software portfolio
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DB2 UDB — Different Editions
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DB2 UDB Enterprise
Server Edition

Full function, web-enabled client/server RDBMS
Scalable from single processors to symmetric
multiprocessors and to massively parallel systems
Supports unstructured data

Applications can scale upwards to massively
parallel systems and downwards to applications
executing on single-user database systems

Data can be partitioned across clusters (DPF)
SQL statements can be processed in parallel
Licensed per processor
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DB2 UDB Workgroup Server
Edition
For use in a LAN environment
Support for local and remote clients
Supports Symmetric Multi-Processing up
to 4 processors
For small business and departmental
computing
Licensed by the client-server model
(capacity pricing)
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DB2 UDB Workgroup Server
Unlimited Edition

Same functionality as Workgroup Server
Edition, but with different licensing options
Licensed per processor, not per user

Can serve up Internet and Intranet users
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DB2 UDB Personal Edition

Full-function database enabling a single user
to create databases on the workstation

Can be used as a remote client for a DB2
server

Applications written for Personal Edition can
be used to access a DB2 server, with no
code changes

Includes graphical tools for administration
Remote clients cannot connect to the
databases running on this server
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DB2 UDB Everyplace

Fingerprint database of about 180K
Designed for digital personal assistants
Provides a local data store on the mobile for
storing relational data from elsewhere on the
enterprise

Relational data can be synchronized to the
handheld from other DB2 data sources
Supports building applications for small
handheld devices that access DB2
Everyplace databases.
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DB2 Universal Developer’s and
Personal Developer’s Edition

Packaged for application developers
Access to DB2 extenders and all distributed
flavors of DB2

Ships copies of DB2 ESE that are restricted
to development, evaluation, demonstration
and testing of application programs
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DB2 UDB Clients

DB2 Runtime Client

Ability for workstations to access DB2
databases

Provides basic connectivity
DB2 Administration Client

Ability for accessing and administering DB2
databases through Control Center

Includes Runtime client, and other tools and
documentation, and also thin client

Along with DB2 connect, can be used to
manage DB2 host databases
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DB2 UDB Clients

DB2 Application Development Client

Tools and environment for developing
applications to access DB2 servers

Provides connectivity too
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DB2 UDB Extenders

Takes the database beyond traditional

numeric and character data to images,
video, voice, etc.

With extenders, these data can be queried
using SQL
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DB2 UDB Extenders

Some of the Extenders are:

XML Extender: stores XML documents in DB2
databases — both as entire documents or XML
data decomposed into columns

DB2 Spatial Extender — Allows store, manage
and analyze spatial data — information about
location of geographical features

Text, Audio, Image and Video Extenders —
Allows the relational database to store non-
traditional data, and can be worked on by SQL
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DB2 Data Links File Manager

Enterprise Content Management
Add-on product to DB2
Allows managing files outside the database

as though they were logically within the
database

Confirms referential integrity for these
external files

Supports automatic and coordinated backup
and restore facilities
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DB2 Connect

Provides connectivity to mainframe
and mid range databases from Linux,
Unix and Windows workstations
Add-on product to DB2

Different flavors are available:

Personal Edition
Enterprise Edition

Application Server Edition
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DB2 add-on tools

DB2 Recovery Expert

Simplified, comprehensive, and
automated recovery with extensive
diagnostics

DB2 Performance Expert

Integrates performance monitoring,
reporting, buffer pool analysis, and a
performance warehouse function into
one tool.
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DB2 add-on tools

DB2 High Performance Unload

Quickly and efficiently unloads and
extracts data from DB2 for movement
across enterprise systems

DB2 Table Editor

Quickly and easily accesses, updates,
and deletes data across multiple DB2
database platforms
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Summary

What Is a database system
Components of a database system
Characterstics of a database system
Benefits of a database system
Normalization

DB2 UDB - Different Editions

DB2 UDB — Clients

DB2 UDB - Extenders
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s to Ponder

What other Database models are
there?

Is there any other way to represent
the database structure?

What are the other popular RDBMS
products in the market?

What are the different benchmarks
done for a database?
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