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Abstract: SLCA (smallest lowest common ancestor) problem is a basic task of keyword search in XML
information retrieval. It means to find all the nodes corresponding to the tightest subtrees in XML data, which
involves the given keywords. Xu, et al., illustrate three algorithms—Indexed lookup eager (ILE), stack algorithm
and scan eager (SE), and manifest that ILE has the best performance. Different from the complicated-B+-tree-based
ILE algorithm, this paper proposes a layered solution for SLCA problem, named as LISA (layered intersection scan
algorithm). It benefits from the distribution rule of SLCA nodes in XML tree, and calculates the SLCA nodes level
by level (the deepest level runsfirst). That is, based on the retrieved Dewey codes corresponding to given keywords,
the Dewey codes of SLCA nodes can be gotten by intersecting the prefix Dewey codes of each level. Compared
with the ILE algorithm, LISA solutions need not sophisticated data structures, and have comparatively runtime
performance. There are two instances following the LISA idea, called LISA | and LISA 1l respectively. They are
distinguished from each other according to whether keeping Dewey codes in computation or transforming Dewey
codes into integer sequences. Extensive experiments evaluate the performance of algorithms and prove the
efficiency of LISAII.

Key words: XML index; Dewey code; XML information retrieval; keyword search; SLCA (smallest lowest

common ancestor); ILE (indexed lookup eager)
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, 2 .

1 SLCA LISA 1132.
Input:
Dewey code set D; for each keyword k;
Output:
The SLCA list

1: Transform all Dewey codes into integer sequences, still store them according to keywords, marked as 1S
2: Compute maxL;(1S) for each IS

3: minmaxL=min{ maxL;|1<i<k}

4: v={};tmp={}

5: For j=minmaxL-1to 2

6: WhilenolSisnull do{
7 Build integer set D; (1<i<k) corresponding level j and sort it, D; isthe smallest set
8: tmp = D;
9: For i=2tok
10: tmp=Inter(v, D );
11: v+=tmp;
12: Delete integer sequences, which have integers contained in v, from each 1S
13:}
14:Return Dewey codes corresponding to v
2.
Input:
Two ordered integer set S;,S,
Output:
Intersect set of S;,S,
1: =S Co=lS
2. v={}
3: L1=0;L,=0

4: While (L1<C; & & L,<Cy){
5 If (SL=S[L2])

6 Insert S[L,] intov;

7 Ly+=1;L+=1;

8. Elself (S]L]<SL])

9 Li+=1;

10: Else

11: Ly+=1;

12:}

13:Return v.
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