Coursework #2: Design and implement a relational database and attach a (web based) interface to it


CIS225 – COURSEWORK #2

Design and implement a relational database and 
attach a (web-based) interface to it

Objective

To perform (most parts of) the whole process of database systems development; in particular to carry out the following (development) phases: user requirements specification; ER/EER design; relational design; physical design and implementation; implementation of a web-based interface. 

Tasks

1. Requirements specification (maximum 2 pages)

a. data requirements

b. transaction requirements

2. ER/EER design

a. draw an overall EER diagram in UML, for the above description; the diagram should be complete, i.e., it should contain the entity types with their attributes, the primary keys, the relationship types with their associated multiplicity/cardinality, and associated attributes (if necessary) (maximum 2 pages; normally 1 page should suffice); 

b. explain entities, attributes, relationships whose meaning is not clear; give sample data values if necessary (maximum 1 page; this may not even be required at all);

c. state enterprise constraints (in English) which are/cannot be not expressed in the diagram, if any (maximum ½ page);

3. Relational design

a. transform ER model into relational model, specifying the candidate keys, chosen primary keys, and foreign keys (maximum 1 page);

b. check the normal form of each table and, if not BCNF, bring the table to BCNF (maximum 1 page)

4. Physical design and implementation

a. design base relations in PostgreSQL; implement primary keys, candidate keys, foreign keys, foreign key rules, attribute constraints and table constraints; only list the code for the two most complex definitions (maximum 1 page);

b. populate the database (no need to report on this);

c. list the SQL queries that correspond to transactions identified at 1.b; you may choose only those queries that are more “interesting” (maximum 1 page)

d. implement inter-table integrity constraints (if applicable); express them in SQL as ASSERTIONs; PostgreSQL does not support ASSERTION; chose two of them and implement them as PostgreSQL rules; (1 page maximum)

e. implement views and security mechanisms, if applicable (maximum 1 page);

5. Design and implementation of a web based interface (alternatively, of an interface written as a Java application).

a. describe the functionality of the interface, in the form of a data flow diagram (this may be based on only a partition of the database); only include the diagram in the report, and possible required explanations for each function/bubble (maximum 1 page);

b. draw a diagram of the organisation of the interface/site (e.g., i.e., how do HTML forms and PHP scripts link to each other in order to implement the above described functionality); use web addresses as id-s for files and scripts (maximum 1 page);

c. explain the code for one or two of the implemented functions (choose a complex one); focus your explanation on the SQL statements employed (e.g., retrieve, parameterised retrieve, insertion and updates, etc.) and the functions you employed in PHP (e.g., transfer of many variables from one script to the other, use of session variables, etc.); include the code and the explanations (maximum 1 ½ pages);

Indicative Marking Scheme (this may be altered slightly later)
	Task
	Total Marks
	Marking Criteria

	1
	15
	clarity of specification; novelty of application; scope of application 

	2
	30
	correctness and complexity of model

	3
	15
	correctness of translation (including consistency of resulting relational model with EER model);correct normalisation up to BCNF

	4
	25
	correctness and complexity of the implementation;  

	5
	15
	versatility of the interface with regards to its function as an interface to a database


Size 

Even though you are not developing an industrial database system, you will have to carry out most of the relevant tasks related to database systems development.

Your EER model should have at least 5 entities and 4 relationships. 

The interface should have at least 3 pages.

Method of work

You are advised to work in groups of two or three students. Groups larger than three students are not allowed. Although it is possible, you are not advised to work individually, because of the size of the coursework.  

Deliverables

· Technical Report; this should follow exactly the structure described under the “tasks” heading, above. You should also observe the page limit strictly. 

· One Technical Report per group is sufficient. The report should include a statement describing the tasks carried out by each member of the group; this should be signed.

Plagiarism

Recall the department/college’s policy on plagiarism. Cases of plagiarism will be dealt with very severely. 
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