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Contact Hours


Lectures 
24 hours
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Directed reading
16 hours 


Independent study
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Private Study
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Academic Topic
Computing

Rationale



Flexible and efficient storage and retrieval of large amounts of data is central to the functioning of modern information systems. This module is devoted to the study of design, construction and use of such databases.

Aims



To convey the need for a disciplined and integrated approach - the database approach - to the storage and retrieval of large amounts of data and to convey the range of tasks associated with the creation and management of a relational database. This will be underpinned by a series of practical exercises culminating in the creation of a miniature DBMS which will reinforce the fundamentals of data modelling and database design, construction, management and use and give students some experience in using a commercial database management system.

Learning Outcomes

Upon the successful completion of this module a student should be able to: 

(i)
Demonstrate an understanding of the limitations of a filed-based approach and the advantages offered by the three-level architecture of the database systems.

(ii)
Demonstrate an understanding of the range and significance of tasks in creating and managing a database.

(iii)
Demonstrate an understanding of the notation of a data model and the distinction between relational and object-oriented data models.

(iv)
Construct an entity-relationship model and translate it into a normalised relational database scheme.

(v)
Demonstrate an understanding of the main alternatives in the physical organisation of data and the relationship between physical organisation of data and efficiency of query processing. 



(vi)
Demonstrate an understanding of the problems arising from the need for maintaining the integrity of a database and concurrent access and some of the simpler strategies for dealing with these problems.

(vii)
Be proficient in the use of one commercial database management system and show skill in integrating the database with  presentation and Web software.

Content

Building Databases

1
Limitations of a file-based approach

2
Aims and benefits of a database approach

3
ANSI/SPARC three-level architecture

4
Database life cycle

Data Models

1
Relational and object-oriented data models

2
Relations

3
Functional dependence

4
First, second, third and Boyce-Codd normal forms

5
Entity-relationship modelling

6
Mapping from ER model to relational schema

Query processing in the Relational Model

1
Relational Algebra

2
Structured Query Language (SQL)

Physical Storage of Data

1
Serial, sequential, indexed and random files

2
Data structures for indexing including file inversion, B-trees and hash functions

3
Query optimisation

Data Management Issues

1
Problems due to concurrent access with strategies for avoiding concurrency problems

2
Recovery from failure

Web/Database Interaction

1
Fundamentals of web/database interaction

Learning and Teaching  Methods


Lectures are used to present the theory and concepts of database technology.  

Tutorials will support the lecture material with worked examples.

Practical exercises require the use of a commercial database management system and will allow hands-on experience of the design, construction and manipulation of sample databases.

Students will be directed to read the supporting chapters in the set text and recommended reading books to support the material formally presented in lectures. 

Students will be expected to study supplementary examples/material and complete any unfinished practical exercises in their own time. 

Assessment.


Coursework Assignments

50%


Written Examination


50%





Course work 1: 

Students will follow a series of database exercises in the microcomputer lab assessing the their skills in developing practical database features (data structures, input screens, report designs, queries on the database etc.). (Weeks 1 - 5) 
This assignment will measure the student's achievement of learning (ii) and (vii)




Course work 2: 

Group- based assignment - design & implementation of a database (Weeks 6- 12)

This assignment will measure the student's achievement of learning (iv) and (vii)



Examination: 

A closed book examination with candidates required to attempt 3 questions from 5 optional questions plus a compulsory question. Time: 3 hours 

The examination will measure the student's achievement of learning outcomes (i),(ii),(iii), (iv), (vi)and (vi) for the module COMXXX

Reading List.

Recommended


Connolly, Beggs & Strachan, Database Systems, (2nd Edition) 2000

Coles and Rowley  Access 97 Further Skills. Continuum Press 2001

Indicative


Elmasri & Navathe, Fundamentals of Database Systems (2nd Edition) 1994




Carter, Database Design and Programming, McGraw-Hill, 2000


Date, An Introduction to Database Systems (6th Edition) 1995



Summary Description

This module is devoted to the study of the design, construction and use of computerised databases. Both theory and practice are covered. Practical work with a commercial database management system is included.
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