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Abstract Although conventional index structures provide various nearest-neighbor search
algorithms for high-dimensional data, there are additional requirements to increase search performances
as well as to support index scalability for large scale data, To support these requirements, we propose
a distributed high-dimensional indexing structure based on cluster systems, called a Distributed Vector
Approximation-tree (DVA-tree), which is a two-level structure consisting of a hybrid spill-tree and
VA-files. We also describe the algorithms used for constructing the DVA-tree over multiple machines
and performing distributed k-nearest neighbors (NN) searches. To evaluate the performance of the
DVA-tree, we conduct an experimental study using both real and synthetic datasets. The results show
that our proposed method contributes to significant performance advantages over existing index
structures on difference kinds of datasets.
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AlgorithmM_buildTree (dataSet)
Input: the high dimensional dataget
Output: DVA-tree

1. sample = sampling(dataSet);
2. root = buildHybridSpiliTree(sample);
3. bindTreelLeafNodesWithS ervers(root);
4. rangeList = calculateRangeF orParallelinsertion(dataSize, p);
5. call classifyData(root, dataSet, rangeList)
in p-parallel executions;
6. call L_insert VectorData(classifiedDataSet)
of all thebound local index servers in parallel;

dassifyData@root, dataSet, rangelList)

1. dataRange = getDataRange (dataSet, rangeList);
2. for each vector data v € dataRange

3. serverList = searchiybridSpillTree(root, v}
4. for local index server s € serverList

5. storevin avector file of s,

Alogrithm L_insertVectorData (cassifiedDataSet)
Input: thehigh dimensional vector data set

Cutput: vector approximation set

I. va= getVectoxApproxunahm(classzf edDataSet),
2. addVA (VAListinMemory, va);
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Alogrithm M. KNNSearch (query, k)

Input: high dimensional query point,
numberof desired results

Output: k nearest neighbors

1. serverdList = rangeSearchHybridSpill Tree(treeRoot, query);
2. call 1, KNNSearch{query, k) of all local index servers

of serverlist in parallel;
3. knn= mergeResult();
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