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Aims and Objectives

This module aims to provide students with an understanding of database concepts and design.  The module will explore database design issues, such as security, integrity, recovery and concurrency. Other issues such as DB tuning and Distributed DB will also be discussed.

On completion of the module, you should be able to :

a)

Understand characteristics about a DBMS.

b)
Design a database for a set of requirements.

c)

Implement the DB design using a Database Management System(DBMS).

Assessment 

Course work



1.  Individual report




10%


2.  SQL Programming



10%


3.  Group Mini-project



30%

Examination (2 hours)




50%

Text Book
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Essential Reading
1.
Rob, P. and Coronel, C.: Database Systems: Design, Implementation, and Management, Wadsworkth, 3rd Ed.

2.
Date, C.J.: An Introduction to Database Systems. 6th Ed., 
    Addison Wesley, 1995.
Supplementary Reading
3.
McFadden, F.R. and Hoffer, J.A.: Database Management, 3rd Ed., The Benjamin/Cummings Publishing Company, Inc., 1991.

4.
Stamper, D. and Price, W.: Database Design and Management: An Applied Approach, McGraw Hill, 1990.
 Teaching Context
1.
Database Concepts: Background and definition.  Data definition.  Data manipulation and query processing.  DBMS.

2.
Data Models: Relational, Hierarchical and Network data models.

3.
Relational Database Model: Fundamental notions: tables, views, keys.  Relation database operators.  Relational database classification.  Data dictionary.  Indexes.  Architecture of a typical system.

4.
Structured Query Language(SQL): Data definition language(DDL).  Data manipulation Language(DML). Embedded SQL.

5.
Database Design: Normalisation.  Stages of database design.  Requirements formulation and analysis.  Conceptual design.  Implementation design.  Physical design.

6.
Performance Tuning:  Database Reorganisation.  Denormalisation.  Client-Server Model.

7.
Database Security, Integrity, Recovery and Concurrency: Data security.  Integrity rules.  Authorisation controls recovery.  Record locking.

8.
Distributed Database:  Pros and cons.  Updating and security issues.  Features of DDBMS.  Data fragmentation.  Transparencies.  Access primitives.

9.
Object-Oriented Database:  Concepts and benefits.  Pros and cons.

Logical Flow of Learning]
































Background information about the File System and Database System.





What are the advantages of  DB over file system?











Why do we use Database?








What types of DB Models are there?


Which one we are going to use?





Data Models:


Relational, Hierarchical and Network.





Comparison of the above three.








RDB seems to be a good choice, but what are the basic constructs of a Relational DB?





Basic knowledge of RDB.


Fundamental notions, operators, data dictionary, indexes.








A
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Basic operations of the RDB:


Structured Query Language(SQL),


Data Definition Language(DDL),


Data Manipulation Language(DML),


Embedded SQL.





Now you know the basics of the Relational DB but do not know how to use it.





Now you know what a RDB is and know how to use it, but can you design a RDB on you own?





You must know some basic concepts:


-Data Modelling,


-Levels of Data Abstraction





You must learn a tools:


- Entity-Relation Diagram (E-R).





And you must know the technique:


- Normalisation





B
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- Database Life Cycle


- Conceptual Design


- Logical Design


- Physical Design








Now you possess the basic techniques, what are the steps to construct a RDB.








OK, you have your own DB working now, and the design should be good, but the performance is poor, what can you do now?





Data Concurrency:


-Updating problems


- Locking


- Deadlock





The RDB is used by several users, but you found that the data were updated in wrong ways, what happened?





C





Performance Tuning:


- Database reorganisation


- Denormalisation.


- Client-Server Model in DB.








Data Security & Recovery





DDBMS


- Query processing


- Catalogue management


- Update propagation


- Recovery control


- Concurrency control





Finally, the RDB is now working fine in the local office, but you are requested to implement the RDB for other branches which are located in different geographical areas, which site should I place the DB to?





How to recover a corrupted DB? 





How to protect the confidential data?





C
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