4-20

4th and 5th Normal Forms

We have so far only considered functional dependencies:

the values taken by a set of k < n attributes determines a

unique value of some other attribute. BCNF requires that

the determinant is a key. If we break BCNF we run the

risk of storing a determined value in more than one place.

4th (and 5th) Normal Forms are related to multi-valued

dependencies, another way in which data can be stored

redundantly. If we (equi-)join two many�many relations

R � X � Y and S � X � Z

on join attributes X , then the result R � S may well be in

BCNF, but still suffer from update/insertion anomalies.

Example

QANTAS Airways run a fleet of Boeing 747s. Individual

aircraft have been purchased over a number of years, and

differ in payload, seating capacity and range: thus each

aircraft flies only some of the QANTAS routes, being flown

by particular crews. Spare parts are held at major airports

visited by QANTAS aircraft, but only those required for the

models that actually fly the relevant routes.