4-25

Algorithms for establishing 3NF and 4NF

Suppose given a database application for which a relational

schema is required. First, represent the information that is

to be recorded, using your favourite formalism, such as an

entity-attribute-relationship diagram. Next, write down all

the attributes that are to be recorded in the database. We

have seen a number of different criteria that will help to

eliminate redundancy and guarantee semantic integrity.

Bernstein's algorithm will establish a relational presentation

in 3NF , given the set of attributes and a specification of the

functional dependencies X fi Y that hold between subsets.

The algorithm runs in polynomial time, and it is often used

when there is a need to design a complex schema.

The situation is rather different where 4NF is concerned. In

the same way it is possible to specify all the multi-valued

dependencies X fifi Y that hold between subsets of the

attributes. Unfortunately the best algorithm that has been

developed (the Chase) is a search procedure, and it is not

surprising that it has been shown to be NP-complete.