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Database Planning, Management and Maintenance

Learning Objectives:

At the end of the session, you should be able to

· Understand the requirements of instituting an organizational database in the context of the  Database Development Life Cycle

· Understand how computer-based tools can be used to support data administration activities

In the information age, data are the lifeblood of every organization and need to be managed properly to retain their value to the organization.  This fact stresses the importance of planning and regular management, as well as, maintenance of the organizational database.

The Database Development Life Cycle (DDLC)


Feasibility analysis

Develop a project implementation plan

Develop data standards

Establish data stewards

Identify data requirements

Develop a data model

Specify data integrity controls

Specify test procedures

Map the data model to the DBMS

Establish and test data integrity controls

Access control and security

Integrity constraints and data validation rules

Backup and recovery procedures

Create and load the test database

Test database operation and integrity controls

Implement data integrity controls

Create and load database

Train users

Monitor database performance

Tune and reorganize database as needed

Enforce data standards and policies

Support users: consulting, informing, and training

Plan and implement growth

Implement change control procedures

STEP 1 - DATABASE PLANNING

· Consider the management activities that allow the stages of the database development to be realized as efficiently and effectively, as possible.

· Identify work to be done, the resources (technical and operational) with which to do it and the money to pay for it all

· Integrate the database with the overall Information Architecture of the organization

 STEP 2 - REQUIREMENTS DEFINITION

· Users and developers establish what the users needs are and develop a mutual understanding of what the database application will deliver

· Data are defined and the resulting definitions stored in the data dictionary.

Data dictionary is a reference repository containing data about data (metadata) stored in the database.  It contains the database, tables, fields with information about its size, data types and data validation for data entry purposes, authorized users and their access privileges, and database ownership details.

-

STEP 3 - DATABASE DESIGN

· Modeling the database

· Guide questions for the users/management when designing a database:

1. For what

2. What information or reports are needed

3. Who (specialist or ordinary people) uses

4. Who inputs data

5. How often will it be updated

6. How much data

7. What kind of search 

8. Platform

9. Cost

· Includes specification of procedures for testing the database

STEP 4 - DATABASE TESTING

· Requires output (database specifications) from previous steps to be tested using the intended Database Management System (DBMS).  Examples of DBMS are CDS/ISIS, MySQL, MS Access, Oracle, Informix, etc.

· Users are asked to provide operational data to support testing the database with realistic transactions.

· Testing should also be able to verify data integrity controls

· Includes checking backup and recovery procedures, access control , and data validation rules.

· Testing should address a number of key questions:

1. Does the DBMS support all the operational and security requirements?

2. Is the system able to handle the expected number of transactions per second?

3. How long does it take to process a realistic mix of queries?

STEP 5 - DATABASE IMPLEMENTATION

· After a successful database testing, the users are trained to use the database application

STEP 6 - DATABASE USE

· Support for users as they learn and adapt to the database application.

· Database administrators monitor the performance of the database.

STEP 7 - DATABASE EVOLUTION

· Since organizations cannot afford to stand still in today's dynamic business environment, business needs are bound to change over time.  The data administrator should be prepared to respond to minor changes, such as changes in display formats, or performance improvements.

· Other evolutionary changes may emerge from constant monitoring of database use by the data administration staff.  These changes may require repeating DDLC steps 3-6.

· For significant changes in the organization’s procedures, some major redesign may require repeating all the DDLC steps.

Database Development Roles

Database Developer

· database project planning

· requirements definition

· database design

· database testing

· database implementation

Data Administrator

· database implementation

· set and implement database controls

User/Client

· establishment of the goals of a specific database project

· providing the database developers with access to all information needed for project development

· review and regularly scrutiny of the developer's work

The table below relates the different roles that one may take in the context of database development life cycle.

Database Development Phase
Database Developer
Data Administrator
Client

Project Planning


Does
Consults
Provides information

Requirements definition
Does
Consults
Provides requirements

Database design
Does
Consults

Data integrity
Validates data models

Database testing
System and client testing
Consults

Data integrity
Testing

Database implementation
System related activities
Consults

Data integrity
Client activities

Database usage
Consults
Data integrity

Monitoring
Uses

Database evolution
Does
Change control
Provides additional requirements

Data Administration Tools

Several computer-based tools have emerged to support various data administration functions.  There are five major classes of tools: DBMS, computer- aided software engineering (CASE) with data dictionary, and performance monitoring.

DATABASE MANAGEMENT SYSTEMS

The DBMS is the primary tool for maintaining database integrity and making data available to the users, e.g. MS Access, MySQL, Oracle, Informix, CDS/ISIS.  It is used to create and test new databases, define data integrity controls, modify existing database definitions and provide tools for users to retrieve and update databases.

CASE TOOLS and DATA DICTIONARY 

The data dictionary functions are the following:

· documentation support

· a data map of available data for data administration staff and users, allows users to discover what data exist, what they mean, where they are stored and how they are accessed

· documenting relationships between data entities and performing impact analysis

· change control: setting and enforcing standards, evaluating the impact of proposed changes, and implementing amendments such as adding new fields.

Broadly defined, a CASE tool provides automated assistance to database development and maintenance.  One of its important components is an extensive dictionary that tracks all database items developed during database design.  The database development teams can use the CASE dictionary to store descriptions of data elements, application processes, screens, reports, and other information.  Thus, during the first three phases of the life cycle, the CASE dictionary performs functions similar to a data dictionary.  Sample case tools are Oracle DESIGNER 2000, Rational Rose, Microsoft Visual Studio.  Meanwhile, Microsoft’s Access is an example of DBMS that has an inherent case tool with data dictionary functionality.

PERFORMANCE MONITORING TOOLS

Performance monitoring tools are often integrated into the DBMS.  Monitoring the DBMS performance is done by gathering usage statistics to indicate the need for performance improvement, enhancing availability and database evolution.

Database statistics may reveal the following database access patterns:

· type of function requested: query, insert, update or delete.

· response time (elapsed time from query to response)

· number of disk accesses

· users

error conditions

APPENDIX A

List of Database Applications that can be developed to automate various Library Operations






Information About items on Order

Acquisition System


Information about book suppliers/jobbers






Information about requesters

Cataloguing System


Information about items available in the library






Information about items available in the library

Circulation System


Items on loan






Borrower's information

Information sharing under DBMS






Information about items on order

Acquisition System


Information about book suppliers/jobbers

Cataloguing System


Information about library members

Circulation System


Information about items available in the library






Items on loan
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Evolution





(6)


Use
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Implementation





(4)


Testing





(3)


Design





(2)


Requirements definition





(1)


Project planning
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