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An SVD-Based Approach for Generating High-Dimensional Data
and Query Sets
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r Abstract

Previous research efforts on performance evaluation of multidimensional indexes typical'y have used
synthetic data sets distributed uniformly or normally over multidimensional space. However, recent research
result has shown that these kinds of data sets hardly reflect the characteristics of multimedia database
applications. In this paper, we discuss issues on generating high dimensional data and query sets for
resolving the problem. We first identify the features of the data and query sets that are appropriate for
fairly evaluating performances of multidimensional indexes, and then propose HDDQ__Gen(High-Dimensional
Data and Query Generator) that satisfies such features. HDDQ__Gen supports the following features : (1)
clustered distributions, (2) various object distributions in each cluster, (3) various cluster distriputions,
(4) various correlations among different dimensions, (5) query distributions depending on data distributions.
Using these features, users are able to control the distribution characteristics of data anc query sets.
Our contribution is fairly important in that HDDQ_Gen provides the benchmark environment evaluating
multidimensional indexes correctly.
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Algorithm HDDQ_Gen:

queryRatio, struct_queryDist;
Output: dataFile, queryFile;

1 while (numObjects > 0) {

(S

10 output the object into dataFile;

11 numObjects--, numObjInCluster--;
}

12 while (numQueriesinCluster > 0) {

Input: numDims, numObjects, struct_numObjInCluster, struct_objDistInCluster, struct_clusterDist,

Local variable: numObjInCluster, numQueriesInCluster;

determine numObjInCluster, the number of objects in the cluster using struct_numObjects;

3 numQueriesInCluster = numObjInCluster * queryRatio;

4 get centerPoint, the center point of the cluster using struct_clusterDist;

5 determine the axis system for this cluster;

6 while (numObjects > 0 && numObjInCluster > 0) {

7 generate an object belonging to the cluster using struct_objDistInCluster;

8 adjust the object to the axis system of the cluster;

9 shift the object so that all the objects in the cluster are centered around the centerPoint;

13 generate a query point belonging to the cluster using struct_objDistInCluster;

14 adjust the query point to the axis system of the cluster;

15 shift the query point so that all the objects in the cluster are centered around the
centerPoint;

16 output the query point into queryFile;

17 numQueriesInCluster—-;
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Query Distribution(FC/LS)

Query Distribution(MC/LS)
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