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2. Synopsis of Module

The module builds on the students understanding of relational databases and extends it with theoretical as well as practical concepts like relational algebra, extensions to SQL and extended/ object relational models. The students will also be introduced to object orientation in databases. The module also introduces the underlying concepts of query optimization.
2.1 Module Aims

· To extend the concepts and practical implementation of the relational model.

· To introduce the concepts of object oriented, object-relational databases.

· To provide essentials of query optimization. 

2.2 Learning Outcomes

On completion of this module, the student should be able to:

· Critically assess the limitations of relational databases;

· Assess different ways of extending the relational model (i.e. in terms of nested/object-relational extensions); 

· Explain, discuss, and evaluate object-oriented databases;

· Compare and contrast the relational data model with object-relational and object-oriented data models;

· Critically evaluate query optimisation techniques and compare alternative ways of storing data in order to improve the performance of a database system;

2.3 Indicative Teaching Scheme (for Guidance only)

	Wk
No
	Lecture Topic
	Practical Sessions 


	Directed Learning/
Independent Study

	1
	Procedural Extensions to SQL (PLSQL Basics, Procedural Manipulation of SQL Query Results - Cursors)
	Refreshing SQL queries
	Introduction to PL/SQL

	2
	Procedural Extensions to SQL (Triggers)
	SQL queries and PL/SQL cursors
	Study online documentation for Cursors

	3
	Relational Algebra 


	Demonstration of triggers
	Study online Oracle documentation for Triggers

	4
	Extending the Relational Data Model

(Nested-Relational Data Models)
	Relational Algebra and its equivalent in SQL
	Practice using Relational Algebra

	5
	Extending the Relational Data Model

(Object-Relational

Data Models)
	Oracle nested-relational features using Object Types, Nested Tables
	Comparison of relational and nested-relational database system.

	6
	Introduction to Object-Oriented Databases 
	Oracle object-relational features using Object Types, References, Nested Table of References
	Comparison of relational, nested-relational and object-relational database system.

	7
	ODMG standards (ODL)

Mapping UML to ODL
	Converting Relational Schemas into Object-Oriented Schemas
	Compare OODBs with Relational and Nested/Object-Relational databases.

	8
	ODMG standards (OQL)

Queries in OQL
	Implementing a UML class diagram in ODL Using lambda-DB, a freely available ODBMS.
	Review the concepts of Object Databases (ODL vs. SQL DDL)

	9
	Introduction to Query Processing & Implementing relational algebra - I
	Answering queries over an OODB using OQL
	Review the concepts of Object Databases (OQL vs. SQL DML)

	10
	Implementing relational algebra – II 


	Implementing select operation of relational algebra
	Review the physical aspects of relational algebra

	11
	Query Optimization
	Implementing restrict and join operations of relational algebra
	Review the physical aspects of relational algebra

	12
	Reviewing all topics / Exam briefing
	Comparing Optimization techniques
	Performance issues related to Optimization

	13/
14
	3-hour  EXAM
	
	


2.4 Assessment

Assessment will be by one open-book exam.  Open-book means that you can take with you into the examination, official copies of notes and one of database text books that you like, and use them to help you in the exam.  However, you should plan to use anything taken into the exam with you purely as a memory-jogger; time spent looking through that material is exam time spent on something other than doing the exam.

The exam will be of 3 hours duration.  The exam will provide a choice of 3 questions out of 5.  All questions will require the application of knowledge and skills learnt on the module.

3. Essential Reading

Main Text:

· Elmasri/Navathe, ‘Fundamentals of Database Systems’, Addison-Wesley, 5th Edition, 2007.

· Oracle9i Books in electronic form online from: 

http://cgweb1.unn.ac.uk/SubjectAreaResources/database/oracle/doc/index.htm
Supplementary Text:

· Ramakrishnan/Gehrke, ‘Database Management Systems’, McGraw Hill, 3rd Edition, 2003.

· Connolly/Begg, 'Database Systems: A Practical Approach to Design, Implementation, and Management', Addison-Wesley, 4th Edition, 2005.

4. On-Line Resources

Registered students can access copies of handouts and other information on the module through 'Blackboard' at http://elearning.unn.ac.uk. Oracle Documentation can be obtained from:

http://cgweb1.unn.ac.uk/SubjectAreaResources/database/oracle/doc/index.htm
The module’s material at Blackboard will be updated regularly to give information on reading and exercises related to the module, and give links to other useful material. 
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