4-26

Join dependencies and 5NF

The example that we gave of a relation that breached 4NF

was constructed by joining two all-key relations. We took

two relations having attribute sets {X, Y} and {X, Z}

respectively, in each case forming the key of the relation.

The result of performing equi-join on attributes X was a

relation R with attributes {X, Y, Z} that breaks 4NF.

Suppose now that A = X ¨ Y and B = X ¨ Z . Then R is

the equi-join of its projection on A with its projection on B.

Definition of join dependency (JD)

Relation R satisfies the join dependency * ( X, Y, . . . Z )

if and only if R is equal to the equi-join of its projections

on the given attribute subsets X, Y, . . . Z of R , in all

possible populations of the database.

Definition of 5NF (Projection-Join / NF)

Relation R is in 5NF if, whenever R satisfies some join

dependency * ( X, Y, . . . Z ) , each set of projection

attributes X, Y, . . . Z etc. contains a candidate key.

4NF is the special case in which the definition of join

dependency is restricted to two sets of projection attributes.