15/05/2012

Database Resource Management

Management Information Systems

Prakash Bikram Khatri

Introduction

® Collection of logically related data

® Easily access and processing of data

¢ Contains data not information

® Essential for making business decisions

® DBMS is a support program that work with the operating
system to create, store, process, retrieve, control and manage
the data.

® DBMS acts as the interface between the data and the

application program.

@ MIS — Database Resource Management Prakash B. Khatri /




Objectives of a Database

® Provide for mass storage of relevant data

® Make data access easy to the user

® Service user requests for data

® Make updates to data promptly

¢ Eliminate redundant data

¢ Allow multiple users to be active at one time
* Allow for growth in the database system

® Protect data from physical harm and unauthorized access
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Fundamental Data Concepts

Character:
* Single alphabetic, numeric or other symbol

® Most basic element of data that that can be observed and

manipulated.

Field
e Next higher level of data.

* Grouping of related characters. E.g. name, last name, etc.
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Fundamental Data Concepts

Record:

* All of the fields used to describe the attributes of an entity are

grouped to form a record.
® Collection of attributes to describe entity.
* Fixed Length (DOB) Vs Variable Length (address)

® Normally first field is the unique identifier called primary key.

File:
® Group of related records is called a File (table or flat file)

* Different kinds of Files: inventory file, document file, graphical

file et.c
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Database Structures

1. Hierarchical

2. Network

3. Relational

4. Object Oriented

5.  Multi-Dimensional
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® One to many relationship

Hierarchical Structure

Hierarchical or treelike

Multilevel consists of one

Department
Data Element

root and any number of
subordinates

Project A

Data Element

Project B
Data Element

Highest level is called Root

element.
Employee 1
Data Element

Employee 2
Data Element
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Employee 1

Network Structure

® More complex

® Many to many relationship among records

Department A Department B

Employee 2

Project A Project B
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Relational Structure
® Most popular.

e All data elements within the database are viewed as being
stored in the form of single two dimensional tables,

sometimes referred to as relations.

No No

Dept A Emp 1 Dept A
Dept B Emp 2 Dept B
Dept C Emp 3 Dept C

Dept D
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Relational Operations

® Select (using criterion)

® Join (combine two or more temporary tables to see relevant

data)

® Project (subset of the columns produced by select or join)
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Multidimensional Structure

® Variation of the relational model that uses multidimensional
structures to organize data and express the relationships between
data.

e FEach cell within a multidimensional structure contains aggregated

data related to elements along each of its dimensions.
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( Multidimensional Example
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Checking Account Object

Object-Oriented Structure

¢ Object consists of data values describing the attributes of an entity, plus the
operations that can be performed upon the data.

¢ Supports inheritance child objects complete/partial replicas of parent objects.

Attributes

* Customer

* Balance

* Interest
Operations
* Deposit (amount)
* Withdraw (amount)
* Get Owner

Savings Account Object

Aftrlbutes Attributes
* Credit Line * Number of Withdrawals
* Monthly Statement * Quarterly Statement
Operations Operations
¢ Calculate interest owned * Calculate interest paid

® Print Monthly statement ® Print quarterly statement
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Evaluation of Database Structures

® Hierarchical was a natural model for the databases used for
the structured, routine types of transaction processing.

e Network good for many to many relationship but unable to
handle ad hoc requests.

® Relational databases good for ad hoc requests but cannot
process large amounts of business transactions as compared
to hierarchical and network.

¢ Use of object oriented and multidimensional models is

growing steadily.
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Database Development

* DBAs work with users and system analysts to model business

processes and the data they require.

® Data Definition Language (DDL) in database management
systems to specify data contents, relationships, and structures

of each database and to modify them as well.

® Such information is catalogued and stored in data dictionary

or metadata repository.
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Data Planning and Database Design

1. Data Planning: Develops a model of business processes
®  Enterprise model of business processes with documentation
2. Requirements Specification: Defines information
needs of end users in a business process
3. Conceptual Design: Information requirements in the
form of high-level model
4. Logical Design: Translates the conceptual models into

the data model of a DBMS

5. Physical Design: Determines the data storage structure

and access methods.
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Entity Relationship Diagram

Models the relationship between entities in a business process

Purchase Ordered On
Order Item

Supplies

Product Supplier

suleluon
Se peyo01S

Purchase Product

Order Stock

Warehouse
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Types of Databases

¢ Operational Database (Subject Area Database, Transaction
Database, Production Database)

Customer Database, HR database, Inventory Database

e Distributed Database

Replication : identifies changes across databases and applies those changes

Duplication: Identifies one as master and duplicates across all.

e External Database

® For a fee or FREE. www.

° [ylpermedia Database
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Data Warehouse and Data Mining

e Data warchouse:
® Central repository of cleaned, transformed and catalogued data.
® Extracted from operational, distributed database etc.

¢ Data Mart: Subdivision of Data Warehouse so that it focuses
on one aspect of organization, department or business
process.

* Data Mining: Reveal hidden patterns and trends in historical

business activity.
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Database Development

e Data Base Administrators (DBA)

* Data Definition Language (DDL) is used by DBA to
develop and specify the data contents, relationships, and
structure of each database, as well as to modify these database

specifications when necessary.

® Such information is catalogued and stored in a database of
data definitions and specifications called a data dictionary,
or metadata repository, which is managed by the database
management software and maintained by the DBA.

* Data dictionary is a database management catalogue or

directory containing metadata (i.e. data about data).
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Traditional File Processing

Checking Customer
£ Account > Statement
Processing
Customer _ Savings .~ Custo_m er
Transactions "I Processing *| Receipts

Loan Analysis

_| Installment Loan Reports

Processing
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Traditional File Processing

Problems

* Data Redundancy

® Lack of Data Integration
* Data Dependence

® Lack of Data Integrity and Standardization
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Database Management Approach

Customer Transaction Processing

*

Checking Account Program  Savings Account Program  Installment Loan Pragram

Database Management System |

Customer Database /

e Different Databases
* IBM DB2, Oracle 10g, MySQL
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End of chapter
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