COSC 471/571   Normalization Examples
EXAMPLE 1

R ( A B C D )

with functional dependencies:

fd1: AB ( C

fd2: AB ( D

fd3: B ( C

Note: primary key for relation R is AB.

The functional dependency fd3 violates 2NF (it is a partial dependency on the primary key.

Decompose R to tables

R1 ( A B D )  and R2 ( B C )
The functional dependency for R1 is obvious (A B is primary key).

The functional dependency for R2 is obvious (B is primary key).

An instance for R.

(FYI, 
C is calculated from B (C = log10 B)

D is calculated from A, B (D = A+B)


	A
	B
	C
	D

	1
	1000
	3
	1001

	1
	2000
	3
	2001

	1
	300
	2
	301

	2
	1000
	3
	1002

	4
	2000
	3
	2004


The database instance after normalization

Table R1

	A
	B
	D

	1
	1000
	1001

	1
	2000
	2001

	1
	300
	301

	2
	1000
	1002

	4
	2000
	2004


Table R2

	B
	C

	1000
	3

	2000
	3

	300
	2


VERY IMPORTANT!  Notice that R1 ⋈ R2 (join attribute B) reproduces the original R data!
EXAMPLE 2
R( A B C D )

with functional dependencies:

fd1:  A B ( C D  

fd2:  C ( D

Note: primary key for the relation R is AB.
The dependency fd2 violates 3NF ( D is transitively dependent on AB via C )

Decompose R to tables
R1 ( A B C ) and R2 (C D )
The functional dependency in R1 is obvious ( A B ( C )

The functional dependency is R2 is obvious ( C ( D)

An instance for R.
(FYI, 
C is obtained from A B by calculating A + B, and

D is obtained from C by calculating floor (log2 C) )

	A
	B
	C
	D

	1
	1000
	1001
	9

	1
	2000
	2001
	9

	1
	300
	301
	8

	2
	1000
	1002
	9

	100
	201
	301
	8


The database instance after normalization

Table R1

	A
	B
	C

	1
	1000
	1001

	1
	2000
	2001

	1
	300
	301

	2
	1000
	1002

	100
	201
	301


	Table R2

C
	D

	1001
	9

	2001
	9

	301
	8

	1002
	9


VERY IMPORTANT!  Notice that R1 ⋈ R2 (join attribute C) reproduces the original R data!
