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Finding Frequent Itemsets Over Data Streams in Confined Memory Space

Tt

Min Jung Kim"- Se Jung Shin™ - Won Suk Lee

ABSTRACT

Due to the characteristics of a data stream, it is very important to confine the memory usage of a data mining process regardless of
the amount of information generated in the data stream. For this purpose, this paper proposes the Prime pattern tree(PPT) for finding
frequent itemsets over data streams with using the confined memory space. Unlike a prefix tree, a node of a PPT can maintain the
information necessary to estimate the current supports of several itemsets together. The length of items in a prime pattern can be reduced
the total number of nodes and controlled by split_delta Ss The size and the accuracy of the PPT is determined by Ss The accuracy is
better as the value of Ss is smaller since the value of Ss is large, many itemsets are estimated their frequencies. So it is important to
consider trade-off between the size of a PPT and the accuracy of the mining result. Based on this characteristic, the size and the
accuracy of the PPT can be flexibly controlled by merging or splitting nodes in a mining process. For finding all frequent itemsets over
the data stream, this paper proposes a PPT to replace the role of a prefix tree in the estDec method which was proposed as a previous
work. It is efficient to optimize the memory usage for finding frequent itemsets over a data stream in confined memory space. Finally, the
performance of the proposed method is analyzed by a series of experiments to identify its various characteristics.

Keywords : Data Mining, Data Stream, Frequent Itemsets
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Input: a data stream Dy
Output: a complete set of frequent itemsets Ly
Smin © A minimum support
Ssig © A given significant support
PPT : A Prime pattern Tree that maintains a set of itemset entries e(f, [, links)’s

I: PPT = O;

2:  for each new transaction Ty in Dy {
/* Parameter Updating Phase */

4: DIk = |Dles +1;

/* Count Updating Phase */
5: for all itemset e st. e=(2% -{T}) and e€PPT {

6: fle) = frafe) + 1 or Ife) = life) + 1;
7. if |e] >1 then

8: if f(e) - Ie) > Ss then

9: node_split(e);

10: if fiie) - Ife) < Ss then

11: node_merge(e’s parent node , e);

12: if equal(e , e’sibling node) then

13: eliminate duplication;

/* pruning */

14: if Si(e)<Ssig and |e[>1 then

15: Eliminate ¢ and it’s children nodes from PPT,
16: }

/*item - insertion phase */
17 item_filtering(T%);
18:  for all e st. eE(2% -{J}) and eg PPT {
19: if |e] = 1 then

20: Insert e into PPT and Initialize;
21: if Choge > Muoge ( Or < Myoqe) then
22: change Sg // S5t a
23: else
24: estimate frequency with estDec method[10]
25: if estimated frequency > S, then
26: if estimated frequency — e-f{N,) < Ss then
27: insert e as a node N.’s itemset;
28: else
29: insert e into PPT as a N.’s child node;
30: if Cpoge > Muode ( Or < Myoae) then
31: change Sg; // Sgt a
32}
/* Frequent Itemset Selection Phase */
33: Ly = O;
34: for all e & PPT {
35: if Si(e) =Suin then
36: Lk=Lk U{e};
37: }
38: }

(2! 4) PPT B ™
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