Relational model
The relational model first was proposed by E.F. Codd in 1970.   The model is based on the mathematical notion of relation.  Codd and others extended the notion to apply to database design.  Thus they were able to use the power of mathematical abstraction and the expressiveness of mathematical notion to develop a simple but powerful structure for databases.

The basic structure of the model is simple, making it easy to understand on an intuitive level.  It allows separation of conceptual and physical levels, so that conceptual design can be done without considering storage structures.  

Users and designers find that the model allows them to express conceptual data notions in a manner that is easily understood.  Data operations are also easy to express, and do not require users to be familiar with the storage structures used.  
The relational model is based on two concepts: 

· the relation which is represented as a table, a two-dimensional array in which rows corresponds to individual records and columns corresponds to attributes. 

· the relational algebra which is a theoretical language with operators that are applied on one or two relations to produce another relation.  
Example :

Table PATIENT (PNbr, PName, Addr) 

	PATIENT

	PNbr
	PName
	Addr

	1223331111
	Michael Box
	22, Grondin St., Hamilton

	1234567891
	Pat Rex
	123, Main St, Toronto


· Each column corresponds to an attribute.  

· In a table, each column has a distinct name, which is the name of the attribute it represents.  

· The domain of an attribute is the set of allowable values for that attribute.  Domains may be distinct, or two or more attributes may have the same domain. 
· The values in a column come from the same domain.
· Each cell of the table contains at most a value (or space) 

· Each tuple or row is distinct; there are no duplicate tuples. 

· The order of tuples or rows is immaterial (except if we sort them)
· The order of columns is immaterial.   
· Each table has an attribute or a group of attributes that makes the tuples distinct.  A table has always a candidate key.   The primary key of a table is the candidate key that is actually chosen to uniquely identify tuples. The primary key doesn’t have NULL values. 
· A foreign key is an attribute or attribute combination of a table that is not the primary key of that table but that is the primary key of some table, usually a different one.  Foreign keys are important in the relational model, because they are used to represent logical connections between tables.
Given tables A, B, A(X, Y, Z) and B(X, W, C, V) in a relational model, such as X is the primary key in table A, and X is also an attribute in table B, we will say that X is a foreign key in B, that A is a primary table for B, and that B is a table linked to A.  The tables A and B are linked together.
· A value of a foreign key must match the primary key value of some tuple in the primary table, or the foreign key must be NULL.  

Example:  
The table WARD is linked to table WARD_HAS_PATIENT; WARD is a primary table for WARD_HAS_PATIENT.  Table WARD_HAS_PATIENT is linked to table WARD.   
The table PATIENT is linked to table WARD_HAS_PATIENT, it is a primary table for table WARD_HAS_PATIENT.  The table WARD_HAS_PATIENT is linked also to table PATIENT.
	WARD

	WNbr
	WName
	BedsNbr

	06
	Long term
	10

	07
	Post_op
	05

	10
	One day
	12

	11
	Emergency
	05


	PATIENT

	PNbr
	PName
	Addr

	1223331111
	Michael Box
	22, Grondin St., Hamilton

	1234567891
	Pat Rex
	123, Main St, Toronto


	WARD_HAS_PATIENT

	WNbr
	PNbr
	DateWP

	006
	1223331111
	11/11/1987

	006
	1234567891
	11/23/2000

	010
	1223331111
	2/12/2001

	010
	1223331111
	4/4/2002


· The number of columns in a table is called the degree of the table
· The number of rows (tuples) in a table is called the cardinality of the table.
The tables of a database must be in Boyce-Codd Normal Form to ensure a correct functionality of the database.
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