CSE3180 Principles of Data Base Systems

Tutorial 4            Normalisation Tutorial – to be worked in groups of 3  

                                                                 people
This tutorial is slightly different from the others. 

It is a ‘workshop’ or ‘collaborative’ session.

At the end of the tutorial you may be invited to present and discuss your solution.

An unnormalised table of a University Database has been prepared by a working committee, and with its data, looks like this :

Column Names
Suggested Data Set 1
Suggested Data Set 2
Suggested Data Set 3
Suggested Data Set 4

Student ID
1040519
11040519
10603457
10603457

Campus
Caulfield
Caulfield
Clayton
Clayton

Commencing Month
March 2004
March 2004
July 2004
July 2004

Offer Number
01
02
03
02

Semester
02
02
02
03

Year
2004
2004
2004
2005

Enter Grade
67.5
65.8
65.0
66.5

Course Code
CSE9002
CSE9020
CSE9050
CSE9002

Description
Database
Case Study
MultiMedia
Database







The recommendation eventually is forwarded to the Database Design Group (of which you are members) for the purpose of ‘designing the system’. 

This is not a good way to go, and your Group now has the task of ‘starting from scratch’ and building (or reconstructing) the logical model.

The starting point is to determine Functional Dependencies, and this is based on the recognition of Determinants.

Suggested Determinants are :  (these could eventually be Primary Keys)

StudentID

Offer Number

Course Code

Offer Number

Task 1 : Your first task is to examine these Determinants and to complete the lists of Dependencies.    (this is generally known as a Functional Dependency Diagram).   As an example, if you select the Determinant ‘StudentID’, what other attributes can logically be associated with this key ?

Having completed this, you will then need to address normalisation by  re-organising the ‘big picture’ of the proposed database and in order to ensure that all of the aspects of normalisation are followed (and that there are no short cuts or errors in the final normalized tables), you should progress through the 3 Normal Forms as follows:

Task 2 :  Develop the First Normal Form as a single or set of tables, and identify any repeating groups.

Task 3: Develop the tables in Second Normal Form, and identify the candidate key or keys. Just as a reminder, a candidate key is a minimal set of column(s) which has unique values in a table – and minimality means that none of the columns can be removed without removing the uniqueness property. While you are performing this task you should highlight the nonkey columns with an asterisk (*)

When you have completed this analysis, carefully screen the tables you have identified and highlight any modification anomalies – for instance what other data would need to be present to add a new course ?

Task 4: Develop your recommended set of tables in Third Normal Form. While you are doing this, you should be extra careful to avoid violating the 3NF where a nonkey column might be used to determine another nonkey column.  If this is likely, one of your tables should be split into 2 tables and a foreign key constraint should be added. 

Task 5. Re-examine the tables and the columns you have developed and apply the stronger  BCNF definition  - determinants must be candidate keys.

You may detect a situation where a determinant is not a candidate key. And remember that a determinant may be part of a candidate key, but not the entire candidate key.

If you do, then you will need to create an additional table or possibly tables.

Review your assessment, and manually create a small set of data – you can use the data originally proposed – but you may find it necessary to make some changes.

This exercise should reinforce the amount of effort and skill which is required to be applied to the occurrences and interrelationships of data, and also should alert you to the necessity of not making assumptions which (may) lead to an incorrect or unworkable (inconsistent) database.  
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