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Abstract

Sequential pattern mining is one of the essential data mining tasks, and it is widely used to analyze data
generated in various application fields such as web-based applications, E-commerce, bioinformatics, and USN
environments. Recently data generated in the application fields has been taking the form of continuous data
streams rather than finite stored data sets. Considering the changes in the form of data, many researches
have been actively performed to efficiently find sequential patterns over data streams. However, conventional
researches focus on reducing processing time and memory usage in mining sequential patterns over a target
data stream, so that a research on mining more interesting and useful sequential patterns that efficiently
reflect the characteristics of the data stream has been attracting no attention. This paper proposes a mining
method of sequential patterns over data streams with a gap constraint, which can help to find more
interesting sequential patterns over the data streams. First, meanings of the gap for a sequential pattern
and gap-constrained sequential patterns are defined, and subsequently a mining method for finding
gap-constrained sequential patterns over a data stream is proposed.
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Input: A sequence data stream Dy,
A support threshold Sy, A significant support threshold Sge, A gap-constraint G
Output: A complete set of gap-constrained frequent sequential patterns GConSP;

ML : A monitoring tree that maintains a set of significant sequential patterns

ML = &,
for each new sequence Sy in Dy {

I iR 78
Update the total number of sequences |[D|; in the current sequence data stream;

I FANE A 2 AR 3ot
for each sequential pattern s<=S; {

Compute G(s) of s, ie., the maximum gap of s;

IR BEG B 7 Ve e w i e 1 e

o

A8

if G(5)<Gar {
If its corresponding node with an entry (cnt, cnt r, sid, sid r) is in ML and sid<k {
The cnt and sid of the entry are updated subsequently;
if (cnt / |Dle) < Ssig
The corresponding entry is pruned from ML, // s Hl5-8 A"
if (sCR(S)) && (sid_r < k) /I R(Sy) is a remaining-sequence of S;
The cnt r and sid r of the entry are updated subsequently;

If its corresponding node with an entry (cnt, cnt_r, sid, sid r) is not in ML {
If 5 is a significant sequential pattern, its corresponding node with an entry (cnt, cnt r, sid, sid r) is inserted into ML,
and the values of cnt, cnt r, sid and sid r in the entry are initialized as described in [5];
}
}olif
} 1/ for

LI LS
GConSP, = I,
for all sequential pattern s whose corresponding node is in ML
if GSk(Y) > Sm,'n
GConSP = GConSP; U {s}; /I s= Ht 24 HH0] G 1811 W1 EAE

02| 1. GConDS
Fig. 1. GConDS method
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Table 1 Detailed analysis of resulting patterns

(a) oI =7 L 714 J1E (Typel)

Ly Lo Ls | Ly Ls | Le OFA A
GmaX
oEg | 735 | 1177 | 20 6 1 0 1939

5 735 | 145 | 20 6 1 0 907
10 735 | 290 | 20 6 1 0 1052
20 735 | 741 20 6 1 0 1503
30 735 | 998 | 20 6 1 0 1760
50 735 | 1152 | 20 6 1 0 1914
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(b) St &l 2+ 71= (Type2)

Ly Lz Ls | Ls Ls | Ls Ok Al
Gmax
g | 736 | 1177 | 20 | 6 1 0 1939
5 735 | 145 | 17 | 3 0 0 900
10 735 | 290 | 20 | 6 1 0 1052
20 735 | 741 | 20 | 6 1 0 1503
30 735 | 998 | 20 | 6 1 0 1760
50 735 | 1152 | 20 | 6 1 0 1914
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