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Abstract: In the similarity query processing based on high dimensional indexing, the searching space is usually
narrowed down by pruning the inactive subspaces which do not contain any query results. However, among the
active subspaces, some of them do not contain any query results at all, those are called false active subspaces. It is
obvious that the performance of query processing degrades in the presence of false active subspaces. The problem
becomes seriously in the case of high dimensional data. The experiment in this paper shows that the number of
accesses to false active subspaces increases as the dimensionality increases. In order to overcome the problem, a
space mapping approach is proposed to reduce such unnecessary accesses. For a given query, it can be refined by
filtering within its mapped space. A maximal gap space mapping strategy, MaxGapMapping, is proposed to improve
the efficiency of the refinement processing. An index structure——MS-tree, the algorithms of construction, and
query processing based on this refining method are designed and implemented. Finally, the performance of MS-tree
is systemically compared with that of other competitorsin terms of range queries based on areal data set.
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Tablel Statistic on access to false active subspacesin M-tree

1 M-tree
Number of dims Number of accesses to subspaces Number of accesses to fal se active subspaces
5 715 507
10 1953 1406
15 3460 2321
20 5013 3381
25 6 627 4518
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40 10 699 6 367
3. , ,
1Q, A B ’ A'[pl!pZ] ’ Q'
QI AV
3

21

© e

http:/ www. jos. org. cn




1422 Journal of Software Vol.18, No.6, June 2007

P A P2
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(4) Sort the dimensions by Gaps;
(5) Choose the mapped spaces;
(6) RETURN { mapped spaces} .
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2. MS-tree (constructing MS-tree)
Buildtree(entry(On),N)
(1) Choose the N’ from node N
(2) IFN"isnot full
(3 THEN N'«entry(On)
(4) ELSE split;
(5) IFOnisnotin MBR of N
(6) THEN UpdateTheMBR;
7 Mapping(N).
23
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Table2 Parametersfor cost estimation
2
Name of parameter Description of parameter
N Number of dimensions of the data set
PageSize Size of disk page
BytesOfDouble Number of bytes of double type
BytesOflnt Number of bytes of integer type
BytesOfPointer Number of bytes of a pointer
DatasetSize Size of the data set
MS-tree n 0,
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(07) THEN RangeSearch(Ptr,Q,r);
(08) ELSE
(09) FOR all Ojin N do
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