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Abstract: Of the current approaches to frequent pattern discovery in stream data, the batch approach requires
enough data, while the heuristic approach can deal with stream data directly. Although the average speed of the
batch approach is higher, it cannot response on time and the query granularity is rough. This paper proposes an
improved Lexicographic tree, IL-TREE (improved lexicographic tree), and gives a novel heuristic algorithm, called
FPIL-Stream (frequent pattern mining based on improved lexicographic tree), which locates the historical patterns
rapidly in the stage of updating the patterns and generating the new ones. Moreover, a policy for the titled window
is integrated into the algorithm for recording the historical information in details. With the promise of the
processing stream data on time, the algorithm reduce the average processing time greatly and provides a finer
granularity of query.
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TempArray
1. IL-TREE Update(node,T).
JIL-TREE node, T={I1,15,....14;
: IL-TREE.
1 for (node Father)
2 if (Father. CountWindow T){ I T
3 Father. CountWindow; Father. TempArray;
4 Father TempArray 3o TempArray
5if (node. CountWindow T){ I T
6 node.CountWindow; node.TempArray;}
7 for (T lii )
8 if (node.TempArray [i]J=NULL){ /IChild
9 if ( node Child.ltem  I;)){
10 node. TempArray [i] Child;Update (Child,{li+1,...,1i});}}
11 else { Update (node. TempArray [i] Alist-hid)s}
12 if (node. TempArray NULL) { push node to Queue;} /Inode
, 3 6 T 1,
T. ,
12 , Queue , IL-TREE ,
212 IL-TREE
IL-TREE Sh S, S=Sxg(0<e<l).
N 1/S,, . , , 1,
Ik ) . I, Plink
2. IL-TREE ExtendTree().
IL-TREE;
: IL-TREE.
1 while (Queue ) Il Queue
2 node=pop Queue; /I node ,  ltem |
3 for (node.TempArray i )i
4 Add= FALSE; 1 Add
5 if (node.TempArray [i] NULL){
6 Add=TRUE;node Item |y /! k=0
7 if (node TempArray [i+j—k] NULL) {Add=FALSE;}
8 if (node.Plink Array Plink, TempArray [i] NULL X
9 Add=FALSE;}} 1 2
10 if (Add) { node lis] , 3 1}

2.2

IL-TREE :
Giannella
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3. Estimate(node).
JIL-TREE node;
node .
1 node Plink node , node k ;
2 Width= min{min {|W|(W  node ) L KSLHN; (D)
3 For (node Parent)
4 node.Parent.CountWindow={ ...Wi,...,Wyidth_1, Wwidth} Il
5 Lost=k;
6 While (Width>0 Lost>0){ I ,
7 fo (W)=min{min{ node fp (Wyigtn)},LOSt} ; I
8 node. CountWindow=node. CountWindow w; 1
9 Lost=L ost—fy(w); 1
10 Width--;} 1
11 While(fp(W)/|WI<S) I
12 node. CountWindow ;
23
FPIL-STREAM T , T IL-TREE
, N , IL-TREE ,
N s, ,1- P )
IL-TREE P . P
IL-TREE , . N ( 1S,).P IL-TREE.
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FPIL-STREAM , N 1S, 4, 4 IL-TREE,
4. FPIL-STREAM.
D={T.,Ty,...,To};
: IL-TREE.
1 For (D T)
2 Update(Root, T;);
3 ExtendTree(Root,Queue);
4 if (i mod N=0) /I N ( )
5 for ( node){
6 if (node N )
7 node. CountWindow  T;;
8 el se{
9 w, T, f(w)=0;
10 node.CountWindow = node.CountWindow  w;
11 if (fo(node.CountWindow)< S,y)
12 node )}
13 if (node ) /Inode
14 node. CountWindow }
2 ., Apriori B3l ) ) IL-TREE
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