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ABSTRACT

Associationruleminingisacommontechniqueusedindiscoveringinterestingfrequentpatternsin
dataacquiredinvariousapplicationdomains.Thesearchspacecombinatoricallyexplodesasthesize
ofthedataincreases.Furthermore,theintroductionofnewdatacaninvalidateoldfrequentpatterns
andintroducenewones.Hence,whilefindingtheassociationrulesefficientlyisanimportantproblem,
maintainingandupdatingthemisalsocrucial.Severalalgorithmshavebeenintroducedtofindthe
associationrulesefficiently.OneofthemisApriori.Therearealsoalgorithmswrittentoupdateor
maintaintheexistingassociationrules.Updatewithearlypruning(UWEP)isonesuchalgorithm.In
thispaper,theauthorsproposethatincertainconditionsitispreferabletouseanincrementalalgorithm
asopposedtotheclassicApriorialgorithm.Theyalsoproposenewimplementationtechniquesand
improvementstotheoriginalUWEPpaperinanalgorithmwecallUWEP2.Theseincludetheuse
ofmemorizationandlazyevaluationtoreducescansofthedataset.
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1. INTRodUCTIoN

Association rulemining (ARM) isacommon techniqueused indiscovering interesting frequent
patternsindataacquiredinvariousapplicationdomains.Therearemanyalgorithms(Agrawalet
al.,1993;Agrawal&Srikant,1994;Borgelt,2003)proposedtodealwiththisproblem.Oneofthe
classicalgorithmsisApriori(Agrawal&Srikant,1994),whichisaniterative,breadth-first,level-
wisealgorithmwithjoinstepsandcandidategeneration.Apriorirequiresafullscanofthedatabase
ateachlevel.Giventhatthesetofk-itemsetscanbegroupedintoklevels,wewouldneedtoscan
thedatabasektimes.

InARM,thesearchspacecombinatoricallyexplodesasthesizeofthedataincreases.Ifthedata
isstatic,thatisifitnevergetsupdated,runningoneoftheclassicalalgorithms,suchasApriori,will
sufficetodiscovertheassociationrules.Butintherealworld,newtransactionsareaddedtoexisting
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databaseseveryday.Thisadditionmayinvalidateoldassociationrulesandcreatenewones.While
findingtheassociationrulesonafreshdatasetefficientlyisanimportantproblem,maintainingand
updatingthemisalsocrucial,asitallowstheresearcherstoavoidrerunningtheApriorifortheentire
datasettomaintaintheassociationruleseachtimethedatabasegetsupdated.

Incremental algorithms were created to deal with periodic or continuous data added to the
transaction databases (Cheung et al., 1996; Cheung et al., 1997; Omiecinski & Savasere, 1998;
Sarda&Srinivas,1998).Theadvantageof incrementalalgorithms is that theyallowtheuser to
avoidreadingandanalyzingthesamedatasetmultipletimesbysavingselectcharacteristicsofitfor
futureruns.ConventionalalgorithmslikeApriorirequiretheentiredatasettobereevaluatedwhenit
isupdated.OneincrementalalgorithmisUpdatewithEarlyPruning(UWEP)(Ayanetal.,1999).As
thedatabasescanisoneofthemajorcostlyoperationsinfindingfrequentitemsets,decreasingthe
amountofreadingcansubstantiallyimproveruntimeperformance.UWEPreadstheexistingdatabase
atmostonceandthenewdatabaseexactlyonce,whilecreatingandcountingaminimalnumberof
candidateitemsets(Ayanetal.,1999).Inaddition,theUWEPalgorithmhasmechanismstoprune
infrequentitemsetsassoonastheyareidentified.Apriori,bycontrast,waitsfortheappropriatelevel
topruneinfrequentitemsets.

Therestofthearticleisorganizedasfollows.InSection2,wewilldescribetheassociation
ruleminingandincrementalassociationrulemining.InSection3wewilldescribeAprioriand
Apriori-basedincrementalalgorithmsFUPandFUP2.InSectionproblem4wewillexplainUWEP
algorithmindetail.InSection5wedescribeouralgorithm,UWEP2.InSection6wewillexplain
theexperimentalresultsandthedatasetsused.WeconcludethearticleinSection7.

Table 1. An example database

TID Items_purchased

001 1,3,5

002 2,3,5

003 1,4,5

004 1,3

005 2,3,4,5

Table 2. Support count and relative support (support) of 1-itemsets

Itemset Support_count 
σ(itemset)

Support % 
σ(X)/N

1 3 60

2 2 40

3 4 80

4 2 40

5 4 80
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