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ABSTRACT

This research proposes a new method for mining functional dependencies from large
databases using the concepts of equivalence and closure of attribute sets. It develops an algorithm
using Bidirectional search strategy for generating minimal set of functional dependencics. It is
implemented and tested for counting number of candidate functional dependencies. It can reduce the
size of the dataset and the number of candidates. The results of the experiments on 8 UCI datasets

show that our approach can eliminate candidates more effective than the previous methods.
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Algorithm: Bidirectional Search

Input: relation instance over R

Output: Minimal Functional Dependencies
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L,:= (1), i := 1, n = number of candidate attributes, L, :== {{A} / A € R}

while (i < Lnfzj) do

{

Generate Candidate Set Level 1 and Prune
if Candidate Set = {}
{

go to step 14

} else

ComputeQuasiClosure,
ComputeCompleteNonTrivialClosure,
ObtainFDandNFD,
ComputeEQSet;
ifi#Fn-i
{

Generate Candidate Set Level n-1 and Prune

if Candidate Set = {}

{
go to step 28

} else

{
ComputeQuasiClosure,
ComputeCompleteNonTrivialClosure,
ObtainFDandNFD,
ComputeEQSet;

}

ti=i+1
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2. N15AA (Prune)
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4. MIMUBAMIUANUUTIYINYDIBNN5 191 (ComputeCompleteNonTrivial-
Closure)
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Procedure GenerateNextLevelCandidates(Candidate_Set)
{

L-¢

for each {Y,Z} € Candidate Set, Y # Zdo

X=YUZ
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Procedure Prune(Candidate Set)

{

foreach X € L, do
{
if 3y — Z € FD Set then
Delete X from Candidate_Set
if X € {Y| X €> Y} € EQ Set then
Delete Y from Candidate_Set
if 3X € Key Set then

Delete X from Candidate_Set
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Procedure ComputeQuasiClosure(Candidate Set)

{

foreach X € L. do

0 0
X =X \JX
foreachs C X;ands € L do

0 0

X, =s' Us
* 0

(X =[r)or (X, WX, )=R)then

. 0
K =R-X

Add X, to Key_Set
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Procedure ComputeCompleteNonTrivialClosure(Candidate_Set)
{
0
foreach Y C R-X, do
if AY & {Y|s' 7> Y} € NFD_Set then
if X, & Key_Set then

if ] [J =111,/ then

* *
X, =X, VY
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Procedure ObtainFDandNFD(Candidate Set)
{
If Candidate Set is FD
Additto FD_Set
Else

Add it to NFD_Set
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Procedure ComputeEQSet(FD_Set)
{
E-¢
foreach X € L, do
foreach X — Y € FD Setdo
if(XC Y and Y C X) then

EQ Set=EQ Set'U {X €> Y}
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IFIdUWUS R = {A, B, C, D, E}
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Tuple No. A B C D E
1 0 0 0 2 0
2 0 1 0 2 0
3 0 2 0 2 2
4 0 3 1 2 0
5 4 1 1 1 4
6 4 3 1 1 2
7 0 0 1 2 0
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Balance-scale 75 70 10 35 13
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Iris 75 70 19 35 19
Nursery 2,295 2,286 18 117 25
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