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Mining Frequent Closed Sequences using a Bitmap Representation
Hyung-Geun Kim" - Whan-Kyu Whang"

ABSTRACT

Sequential pattern mining finds all of the frequent sequences satisfying a minimum support threshold in a large database. However,
when mining long frequent sequences, or when using very low support thresholds, the performance of currently reported algorithms often
degrades dramatically. In this paper, we propose a novel sequential pattern algorithm using only closed frequent sequences which are small
subset of very large frequent sequences. Our algorithm generates the candidate sequences by depth-first search strategy in order to
effectively prune. Using bitmap representation of underlying databases, we can effectively calculate supports in terms of bit operations and
prune sequences in much less time, Performance study shows that our algorithm outperforms the previous algorithms.

Key Words : Sequential Pattern Mining, Closed Sequential Pattern
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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, Su);
return FCS;

Algorithm 2: Frequent_Items (node n=(sy, ..,sx), In, Sn)

Input : node information n, the set of i-extension
items I, the set of s-extension items S,
Output : The complete closed sequence set.
Lemp = @5
Stems = D
foreach (i € 1)
if ({sy,,sx U {i}) is frequent) {
if (!canPruning((si,...sc U {i)) ) {
if (Plsy,..,s0)] == Pl(sy,...s U {iHD) {
Stop the I-extension by following item {i};
Copy the I-extension list t0 Liemps
}
else
Lemp = Liemp U {i};
}
}
for each (i € lLiny )
Frequent_ltems((sy,...sx U {i}), all items in Lemp
greater than i, S,)
for each (i € S, )
if ((st,....8x,{7}) is frequent) {
if (!canPruning((st,...,8%,{i}))) {
if (first ‘1" bit of B((sy,...,s)m)== Bl(s,...,s6{I{
Stop the S-extension by following item {i};
Copy the I-extension list to Siempy
}
else
}
}
for each ( { € Seemp )
Frequent_Items((sy,...,s,{i}), all items in Semp
greater than i, Stemp)
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Algorithm 3: canPruning (node s=(s,..,81))

Input : node information s
Qutput : The result of pruning check
Check whether a discovered sequence s’ exists either s
c s'or s'C s
if (s€s' and Pl(s)] == Pl(s"])
then prune s and modify the sequence tree,
return SUB;
else if (s'< s and P(s)] == Pl(s")])
then prune the s’ and modify the sequence tree,
return SUPER;
else
insert s into sequence tree, return 0;
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