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Bad Schema Design

Update anomaly

Delete anomaly

BudA.B.BudEnterpriseSpock

WickedAlePete’sWickedAleVoyagerJaneway

WickedAleA.B.BudVoyagerJaneway

favBeermanfbeersLikedaddrname

drinkers

Decomposition

How do we decompose?

When do we stop decomposing?

Pete’sWickedAle

A.B.Bud

manfbeer

WickedAleJaneway

BudSpock

BudJaneway

beerdrinker

BudEnterpriseSpock

WickedAleVoyagerJaneway

favBeeraddrdrinker

beers

likes

drinkers

Boyce-Codd Normal Form 
(BCNF)

A relation R is in BCNF if for every 
nontrivial FD A à B in R, A is a super 
key of R.

Or

The key, the whole key, and nothing but the

key, so help me Codd.

Drinkers Is Not BCNF

BudA.B.BudEnterpriseSpock

WickedAlePete’sWickedAleVoyagerJaneway

WickedAleA.B.BudVoyagerJaneway

favBeermanfbeersLikedaddrname

drinkers

??

A Non-BCNF Example

So why drinkers is not BCNF??

BudA.B.BudEnterpriseSpock

WickedAlePete’sWickedAleVoyagerJaneway

WickedAleA.B.BudVoyagerJaneway

favBeermanfbeersLikedaddrname

drinkers
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Other Non-BCNF Examples

Beers( name, manf, manfAddr )

R( A, B, C, D ) with FD’s ABà C, Cà D, 
and Dà A

Decompose into BCNF

Given relation R with FD’s F

Look among F for a BCNF violation Aà B

Compute A+

Decompose R into:

n R1 = A
+

n R2 = (R – A+) U A

Continue decomposition with R1 and R2 until 
all resulting relations are BCNF

Decomposition Examples

Drinkers( name, addr, beerLiked, manf, 
favBeer )

R( A, B, C, D ) with FD’s ABà C, Cà D, 
and Dà A

Motivation for 3NF

We lose the FD {street_address,city}à zip 
after decomposition, or in other words, it 
becomes unenforceable.

(street_address, city, zip)
{street_address, city} à zip
{zip} à city

(street_address, zip) (city, zip)

An Unenforceable FD

02139Cambridge545 Tech Sq.

02138Cambridge545 Tech Sq.

zipcitystreet

FD violation

02139545 Tech Sq.

02138545 Tech Sq.

zipstreet

Before decomposition:

02139Cambridge

02138Cambridge

zipcity

After decomposition:

Third Normal Form (3NF)

A relation R is in 3NF if for every 
nontrivial FD A à B in R,

n A is a super key of R

n or B is part of a key of R

BCNF

3NF


