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U6 ICT A-Level 

Data Normalisation     Student NOTES

Data Normalisation 

Once all the data requirements of a system have been assessed and we have un-correlated lists of the data required we can start the process of Normalising the data. This means that we have to decide the best possible structure for the tables that will hold the data. Normalising data will enable us to create tables that will allow for the flexible use of the data and minimize the effect of any changes or modification that may be later required. Normalising data also has the effect of creating anomaly free data structures (tables) which minimize the effect of data redundancy. Essentially the main advantages of normalising data are:  

· To reduce data storage requirements 

· To rationalise access paths in logical systems thereby reducing the time it take to access data, create query’s, reports etc. 

· To process data items (write, update and delete) with the minimum of disruption to other data structures (tables)

There are FIVE types or stages in normalising data relations of which THREE are commonly used when normalisation is undertaken. 

These are often referred to as Normal Forms (NF). Hence Un-normalised data is denoted as 0NF, the First Normal Form is denoted as 1NF, the Second Normal Form 2NF, the Third Normal Form 3NF etc. 

NOTE: 
For your IT06 Major Project you will be required to produce evidence that you have normalised your data down to level three (3NF).
Ok so lets take a look at some Un-normalised data. You are going to design a database for courses to be run at a local university.  

Course Relation in UN-normalised Form (0NF)

	Course Code 
	Course Title 
	Level 
	Module Ref 
	Subject 
	Year 
	Maximum Credits 

	BS10 
	Business Studies 
	BSc 
	BS101 
	Accounting 
	1 
	50 

	
	
	BSc 
	BS102 
	Finance 
	2 
	100 

	
	
	BSc 
	BS103 
	Costing 
	3 
	150 

	HM10 
	Hospitality Management 
	BA 
	HM101 
	Catering 
	1 
	50 

	
	
	BA 
	HM102 
	Front of House 
	2 
	100 

	
	
	BA 
	HM103 
	Bar Management 
	3 
	150 

	IM20 
	Information Management 
	MSc 
	IM201 
	Database 
	1 
	50 

	
	
	MSc 
	IM202 
	IT Strategy 
	2 
	100 

	
	
	
	
	
	
	


Course Relation in First Normal Form (1NF)

This step ensures that all of the Attributes are discrete i.e. that they can stand-alone. This is achieved by the removal of ‘Repeating-Groups’ such as the Subject details in the Course Relation. This invariably means filling in the gaps, but sometimes involves rearranging the Tuples, without loss of their ‘meaning’. Oh by the way in relational database management systems, records are often called tuples.
	Course Code 
	Course Title 
	Level 
	Module Ref 
	Subject 
	Year 
	Maximum Credits 

	BS10 
	Business Studies 
	BSc 
	BS101 
	Accounting 
	1 
	50 

	BS10 
	Business Studies 
	BSc 
	BS102 
	Finance 
	2 
	100 

	BS10 
	Business Studies 
	BSc 
	BS103 
	Costing 
	3 
	150 

	HM10 
	Hospitality Management 
	BA 
	HM101 
	Catering 
	1 
	50 

	HM10 
	Hospitality Management 
	BA 
	HM102 
	Front of House 
	2 
	100 

	HM10 
	Hospitality Management 
	BA 
	HM103 
	Bar Management 
	3 
	150 

	CO20 
	Information Management 
	MSc 
	IM201 
	Database 
	1 
	50 

	CO20 
	Information Management 
	MSc 
	IM202 
	IT Strategy 
	2 
	100 

	
	
	
	
	
	
	


Course Relations in Second Normal Form (2NF)
This involves splitting off into separate Relations any Attributes that do not wholly depend on the Entire Key. Thus referring to the Course Relation in 1NF, it will be seen that the Attributes: Subject, Year and Maximum Credits depend on the Module Ref. but not the Course Code, so a new Relation called Subject is formed. Likewise for the Course-Module Relation. 

Course Relation







    Course-Module Relation

	Course Code 
	Course Title 
	Level 

	S10 
	Business Studies 
	BSc 

	HM10 
	Hospitality Management 
	BA 

	IM20 
	Information Management 
	MSc 

	
	
	

	Course Code 
	Module Ref 

	BS10 
	BS101 

	BS10 
	BS102 

	BS10 
	BS103 

	HM10 
	HM101 

	HM10 
	HM102 

	HM10 
	HM103 

	IM20 
	IM201 

	IM20 
	IM202 

	
	


Subject Relation

	Module Ref 
	Subject 
	Year 
	Maximum Credits 

	BS101 
	Accounting 
	1 
	50 

	BS102 
	Finance 
	2 
	100 

	BS103 
	Costing 
	3 
	150 

	HM101 
	Catering 
	1 
	50 

	HM102 
	Front of House 
	2 
	100 

	HM103 
	Bar Management 
	3 
	150 

	IM201 
	Database 
	1 
	50 

	IM202 
	IT Strategy 
	2 
	100 

	
	
	
	


Course Relations in Third Normal Form (3NF)
This step ensures that all Non-Key attributes are independent of one another. In this case the only change involves breaking the Subject Relation as the Attribute Maximum Credits depends on the Attribute Year. 

Course Relation 







    Course-Module Relation

	Course Code 
	Course Title 
	Level 

	BS10 
	Business Studies 
	BSc 

	HM10 
	Hospitality Management 
	BA 

	IM20 
	Information Management 
	MSc 

	
	
	

	Module Ref 
	Course Code 

	BS101 
	BS10 

	BS102 
	BS10 

	BS103 
	BS10 

	HM101 
	HM10 

	HM102 
	HM10 

	HM103 
	HM10 

	IM201 
	IM20 

	IM202 
	IM20 

	
	


Subject Relation

	Module Ref
	Subject
	Year

	BS101
	Accounting
	1

	BS102
	Finance
	2

	BS103
	Costing
	3

	HM101
	Catering
	1

	HM103
	Bar Management
	3

	IM201
	Database
	1

	IM202
	IT Strategy
	2

	
	
	


          Year Relation
	Year
	Maximum Credits

	1
	50

	2
	100

	3
	150
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