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Module Synopsis 

	The aim of this module is for you to understand the conceptual basis for current database modelling and to be able to apply such knowledge in implementing database applications.
At the end of the module students should understand the data modelling concept, be able to design and manipulate relational databases with SQL, normalise relational data structures, appreciate limitations of data models and the need for database programming to achieve complete solutions, have a critical awareness of advanced object data models, have a comprehensive knowledge of the development of distributed databases and have a conceptual understanding of emerging database models.

The assessment will be via two assignments, each worth 50%. 


Module Aims

	This module aims to 

1) Develop practical skills using data structures and associated algorithms; and 

2) Extend student’s understanding of programming in contemporary databases, including the implementation of server-side data processing applications.


Learning Outcomes

	On completion of this module, the student should:

1. Have a systematic understanding of the data modelling concept; use as example the relational model; be able to design and manipulate relational databases with relational algebra and SQL; normalise relational data structures. 

2. Appreciate limitations of data models and the need for database programming to achieve complete solutions; write transactions and procedures for relational databases; specify security for operations; apply business rules; competent with PL/SQL.

3. Have a critical awareness of advanced object data models, their rationale, advantages and disadvantages; construct object-relational databases with nested capability; write user-defined types as ADTs and subtypes for inheritance; use object features in Oracle 10g. 
4. Have a comprehensive knowledge of the development of distributed databases, their rationale, strengths and weaknesses; understand performance issues and fragmentation; handle data exchange using XML; aware of difficulties of interoperability and possible solutions with object-based features such as user-defined types. 
5. Have a conceptual understanding of emerging database models, such as temporal, spatial and multimedia; able to design and construct examples. 
6. Realise responsibility of database designers with respect to professional, legal and ethical issues.   



Teaching Methods

Teaching and learning will take the form of a series of lectures supported by seminars in practical laboratory sessions.

The lectures will state the basic principles for data modelling for a variety of target databases and the means by which databases are designed and implemented. The seminars will draw both upon the students’ self studies and directed learning as well as additional reading of software documentation. 

It is expected that all students will work on assignments in their own time. The summative assessment will be via two assignments, each worth 50%. 

Formative assessment will re-enforce students data modelling skills through exercises in 1) the design of models for a variety of target databases; 2) programming using Oracle 10g with relational or object database tables as the data structures.

Solutions to the problems set will be given to the students allowing them to check their understanding and problem solving ability. 

You should devote 200 hours study to this module (over 12 hours per week) in total.   You need to study every week as next week’s work will normally depend on you knowing this week’s. 

Assessment
The assessment scheme for the module is as follows:

A:  Assignment 1 to be submitted in week 10, 50% 

B:  Assignment 2 to be submitted in week 13, 50% 

Feedback

You will be given model solutions (on the web via Blackboard) to a sample of specific problems set, and you will receive help and guidance during your seminar/practical sessions. You are expected to attend every week and make your seminar tutor aware of any difficulties you are experiencing during these scheduled sessions.

If you need to contact your module/seminar tutors outside of these scheduled times, you can do so by arranging an appointment by electronic mail, however your tutors are busy and may only be available at certain times - so make best use of the seminars. Your mail message must contain your full name, module name, course, year and a brief description of the problem. Your module/seminar tutor will then do their best to see you as soon as they can. Note: although every effort will be made to find a mutually acceptable time, your module tutor will assume you are normally available at times outside your timetabled activities.

Suggested reading

Students are expected to study outside of the specific class times to read recommended texts, complete practical exercises, and perform other work as directed.  There is no compulsory text for the module, but you may wish to read the following:
Thomas Connolly & Carolyn Begg, Database Systems: A Practical Approach to Design, Implementation and Management, 4th ed. Pearson (2005).

Rajshekhar Sunderraman, Oracle 10G Programming: A Primer, Pearson (2007). Completely adequate replacement if not issued in time is the Oracle 9i primer by the same author. 
Ramez Elmasri & Shamkant Navathe, Fundamentals of Database Systems, Pearson International Edition, 5th ed. (2006).  
Chris J. Date, An Introduction to Database Systems, 8th ed. Addison Wesley (2003).
Ahmed Elmagarmid, Marek Rusinkiewicz, & Amit Sheth, Management of Heterogeneous and Autonomous Database Systems, 1st ed, Morgan Kaufmann (1999).
Chris J Date, Hugh Darwen & Nikos Lorentzos, Temporal Data and the Relational Model, 1st ed, Morgan Kaufmann (2002).
Teaching Scheme

	W

#
	Week beginning
	Lecture Topic
	Preparation/Study Plan/Reading
	Assessed

Work

	1
	5th Oct
	Introduction to Relational Model
	Seminar
	

	2
	12th  Oct
	Relational Database Design
	Seminar
	

	3
	19th  Oct
	Normalisation and Database Integrity
	Seminar
	Assignment 1 given

	4
	26th  Oct
	Updates and Transactions
	Seminar
	

	5
	2nd Nov
	Data Manipulation with SQL 1
	Seminar
	

	6
	9th Nov
	Assessment and Enhancement Week
(Details of Activities to follow)
	
	

	7
	16th  Nov
	Data Manipulation with SQL 2
	Seminar
	Assignment 1 due

	8
	23rd Nov
	Concept of data model with examples
	Seminar
	Assignment 2 given

	9
	30th Nov
	Augmentation with Procedural capabilities, PL/SQL
	Seminar
	

	10
	7th Dec
	Object and nesting facilities in Oracle 10g, creating and using new types
	Seminar
	

	11
	14th Dec
	Distributed databases, evolution and architectures
	Seminar
	

	
	21st Dec to 4th Jan
	Winter Break
	
	 

	12
	11th Jan 2010
	Deadline for Assignment 2
	
	Assignment 2 due


