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Abstract

Recent sequential pattern mining algorithms mine all of the frequent sequences
satisfying a minimum support threshold in a large database. However, when a
frequent sequence becomes very long, such mining will generate an explosive
number of frequent sequence, which is prohibitively expensive in time. In this
paper, we proposed a novel sequential pattern algorithm using only closed frequent
sequences which are small subset of very large frequent sequences. Our algorithm
extends the sequence by depth—first search strategy with effective pruning. Using
bitmap representation of underlying databases, we can obtain a closed frequent
sequence considerably faster than the currently reported methods.
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Algorithm 1: Find_Closed_Mining(D, min_support)

Input : Database DB and min_support
Output : The complete closed sequence set, FCS
FCS = @;
F1 = Find_frequent_1(DB,min_support);
for each ( sequence s € Fy )
call Frequent_Items(s, I, S,);
return FCS;

=
=]

1, Find_Closed_Mining> A ¢tal+=
7|8 FZ2A A Go] Wk 1-olo]H
Zk ofol®le] sty  daFE

Frequent_Items& 33t} Bx A 13 28 A
Az 54E olgele] TAR AnF 28 A
2 B == FAR FFsm HHAVE F
Eia=g

el =
e

EF A3} a1
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Algorithm 2: Frequent_Items (node n=(si, ..,s), L., Sn)

g qt

& 18]E 3, canPrunings E8IAAE o] &3
AAANE FAG PO ABA, FHA B
AE vtk o ol ARs 7k wlas
A Afs 549 2ot XFAAE W
87 A% A MmsE Adsst wobd A%
2 e=2 283 llﬁi‘j:; ETHAE W
wEps Afzse i Fol7l AN WA AUz
=4e vRdES TARAL.
Algorithm 3: canPruning (node s=(sy,..,Sx))
Input : node information s
Output : The result of pruning check
Check whether a discovered sequence s’ exists
either s € s’or s'C s;

if (s€s’ and Pl(s)] == PI(s")])

then prune s and modify the sequence tree,
return SUB;

else if (s'S s and P[(s)] == P[(s")])

then prune the s’ and modify the sequence tree,
return SUPER;

else

insert s into sequence tree, return 0;

Input @ node information n, the set of i-extension
items I, the set of s—extension items S,
Output : The complete closed sequence set. Aotsts duglFe 3 Axnz A= Al
Lemy = 2 A~ EYE 71E9 Clospang] A3 Adx Eg
e s} waska 19 9(a),(b)sh 2t}
if ((sy,..,sx U {1}) is frequent) {
if (lcanPruning((sy,..,sx U {7}) ) { - i

if (Pl(sy,...,s0)] == Pl(sy,.,sc U {7HD {
Stop the I-extension by following item {7};
Copy the I-extension list to ILiemp
}
else
Itemp = Itemp U {1
}
)
for each ( 7 € Liemp )
Frequent_Items((sy,...,Sx
greater than 7, S,)
for each (71 € S, )
if ((sy,...,5,{7}) is frequent) {
if (lcanPruning((sy,...,si,{7}))) {
if (first '1” bit of B((sy,..,s0)1)== B((s1,...,s, {7
Stop the S-extension by following item {7};
Copy the I-extension list to Siemps
}

else

U {1), all

items in  Liemp

Stemp = Stemp U {7}
}
}
for each ( 7 € Siemp )
Frequent_Items((s,...,s,{7}),

greater than 7, Seemp)

all  items in  Siemp
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