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[bookmark: _Toc30676597]Normalisation
How do you know if you have identified the best table structure for your database? It may seem like there are many possible solutions. Relational Database theory has been developed to help you design the best and most reliable structure for your database. It uses a process called normalisation to create a sound structure for your data. We will look at the first 3 stages of normalisation.
[bookmark: _Toc30676598]First Normal Form (1NF)
To achieve First Normal Form we need every component in the database to be atomic. By this we mean that every field should store data for one attribute only. 
In our Order Items table, a specific Order might have ProductID = 3546 and Quantity = 5. This works well, with only one piece of information in each field. 
However, if I have ProductID = 3456 and Quantity = 5 and send new catalogue, this is not atomic, because the Quantity field contains a quantity and an instruction, i.e. 2 separate pieces of information.
To achieve this aspect of First Normal Form, review your data to ensure each field expects one attribute only, and look for any places where an additional field may be required. In the case of names and addresses it is generally beneficial to separate first name and last name, and to store the address in its component parts, e.g. Address1, Address2, Address3, Postcode, Country.
The other clue that an additional field might be required is if a column contains more than 1 type of data. For example, in a database recording holiday cottage lets, we might have Start Date and End Date columns. However, the data looks like this:
	[bookmark: _Hlk30174835]StartDate
	EndDate

	12/2/2020
	19/2/2020

	14/2/2020
	19/2/2020

	16/2/2020
	5

	20/2/2020
	25/2/2020

	22/2/2020
	7

	25/2/2020
	1/3/2020


This suggests that there could be a need for a Number of Nights field in addition to the Start Date and End Date. This would solve the problem of the mixture of data in the End Date column, as follows:
	StartDate
	EndDate
	NumberOfNights

	12/2/2020
	19/2/2020
	7

	14/2/2020
	19/2/2020
	5

	16/2/2020
	21/2/2020
	5

	20/2/2020
	25/2/2020
	5

	22/2/2020
	29/2/2020
	7

	25/2/2020
	1/3/2020
	5


First Normal Form also requires that each entity (each row in the table) should be uniquely identified. The field that uniquely identifies an entity is known as the Primary Key.
Here is the Customer table with a unique identifier added and the columns reduced to atomic data items:
[image: ]
For the database to work efficiently we need to be able to identify each entity uniquely. In the Order table the Primary Key is the OrderNumber, and in the Product table, it is the ProductID.
[bookmark: _Toc30676599]Summary
You have achieved 1NF when your rows are uniquely identified, and your columns contain only one item of a consistent data type.

[bookmark: _Toc30676600]**Exercise
In the following example from the holiday cottage lets database, what will you need to do to achieve First Normal Form? 
[image: ]
	Phone number 2
	Second email

	07778  625265
	Jennytheboss@jennyco.com

	
	

	0774 7887409
	Cpeterson@dayjob.co.uk

	
	

	
	

	01865 841440
	Mfriedlich@atterby.com

	
	

	
	

	
	

	
	

	
	





[bookmark: _Toc30676601]Second Normal Form (2NF)
In the next phase of normalisation, we aim to achieve a state where the attributes in non-key columns are dependent on the key.
	OrderNumber
	CustomerID
	ProductID
	Price
	Supplier

	
	
	
	
	



In this example, the CustomerID and ProductID relate to this Order, however the Price and Supplier relate only to the Product, so they do not belong in this table. They should be in a record which is uniquely identified by the ProductID.

[bookmark: _Toc30676602]**Exercise
In this holiday cottage lets example, review the dependencies between the attributes and the key and state what needs to be done to achieve 2NF. Draw the resulting tables.
Orders table:
	OrderID
	CustomerID
	Cottage
	StartDate
	EndDate
	InvoiceNo
	InvoiceDate
	Amount
	VAT

	1001
	212
	Birchbank
	1/2/2020
	8/2/2020
	34921
	12/12/2019
	300
	60

	1002
	540
	Ashlea
	10/2/2020
	14/2/2020
	34922
	13/12/2019
	350
	70

	1003
	310
	Birchbank
	9/2/2020
	16/2/2020
	34923
	15/12/2019
	300
	60



	CustomerID
	InvoiceNo
	InvoiceDate
	Amount
	VAT

	212
	34921
	12/12/2019
	300
	60

	540
	34922
	13/12/2019
	350
	70

	310
	34923
	15/12/2019
	300
	60



	OrderID
	CustomerID
	Cottage
	StartDate
	EndDate

	1001
	212
	Birchbank
	1/2/2020
	8/2/2020

	1002
	540
	Ashlea
	10/2/2020
	14/2/2020

	1003
	310
	Birchbank
	9/2/2020
	16/2/2020
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CustomerID FirstName LastName Address1 Address2 Address3 PostCode Country Phone Email

100Adam  Titus Klockarevagen 1 302 56 Hamstad Sweden 01865 390729 at@sample.com

101Adebo  Bungatulu P O Box 69

10096 Settimo 

Torinese Torino Italy 01865 407771 ab@sample.com

102Amanda  Firth Velazquez 34 Madrid 27001 Spain 01235 555242 af@sample.com

103Angela  Schott 10 Kirkhill Cottages Kirkton of Skene Westhill 01993 822173 as@sample.com

104Armondo  Gomez 123 Burcat Road Mearsbrook Sheffield Yorkshire 01993 813804 ag@sample.com

105Bart  Ibbotsen Heathmoor Strachan Aberdeenshir 07778 625265 bi@sample.com

106Benedicte  Romero 27 Rue St Louis 65 101 Verdun France 01993 702 136 br@sample.com

107Bike  Bibwe

5231 Memorial 

Drive #2056, Houston Texas United States 01993 881527 bb@sample.com

108Bito  Papolutu

90 Avenue de 

Bretuil Paris 86015 France 01865 250888 bp@sample.com

105Bart  Ibbotsen 07778 625265 bi@sample.com


image2.emf
CustomerID Firstname Surname Phone Email

1001 Jenny Sproull 01865 390729 or 07778 625265

js1234@gmail.com or 

jennytheboss@jennyco.com

1002 Abigail MacLean 01865 407771 abmac@hotmail.com

1003 Conner Peterson 01235 555242 or 0774 7887409

conneriscool@btinternet.com 

or cpeterson@dayjob.co.uk

AN2 Paul Mambay 01993 822173 pm@sample.com

AN3 Gloria Stevens 01993 813804 gs@sample.com

AN4 Marcus Friedlich 07779 324332 or 01865 841440

mfried34@gmail.com or 

mfriedlich@atterby.com

B490 Emer Parterre 01993 702 136 ep@sample.com

V865 Michael Stevens 01993 881527 ms@sample.com

V899 Erin de Vraim 01865 250888 edv@sample.com

V900 Rowan Jones 07778 625265 rj@sample.com

V901 James McKenzie 01505 705729 jmk@sample.com


