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Abstract In this paper, we propose a new phantom protection method for multi-dimensional index -
structures that uses multi-level grid technique. The proposed mechanism is independent of the types
of multi-dimensional index structures, i.e., it can be applied to all types of index structures such as
tree-based, file-based and hash-based index structures. Also, it achieves low development cost and
high concurrency with low lock overhead. It is shown through various experiments that the proposed
method outperforms existing phantom protection methods for multi-dimensional index structures.
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Search(query_range, etc)

acquire s-latch on Header;
cnt{current_mbr]++;
read dataspace_mbr[current_mbr};
cell_ids[] = get overlapped cells with query_range;
if ( entfl-current_mbr] != NULL)
{
read dataspace_mbr[1-current_mbr];
cell_ids[] = get cells to be locked;
}
release s-latch on Header;
acquire commit duration s-locks on cell_idslJ;
perform operations;
acquire s-latch on Header;
cntfcurrent_mbr]--;
release s-latch on Header;

¥ 9 B34 gnF

Insert/Delete(entry, etc)
{
acquire s-latch on Header;
cnt{current_mbr]}++;
read dataspace_mbr[current_mbr];
cell_ids[] = get overlapped cells with entry.mbr;
if ( cnt{1-current_mbr] != NULL)
{
read dataspace_mbr[1-current_mbr};
cell_ids[] = get cells to be locked;
}
release s-latch on Header;
acquire locks on cell_ids[];
perform insert/delete operation;
acquire s-latch on Header;
if (root_mbr is changed more than threshold value)
{
if(cnt[1-current_mbr] == 0)
¢
upgrade s-latch on Header to x-latch;
current_mbr = 1-current_mbr;
update dataspace_mbr[current_mbr];
cnt[1-current_mbr]--;
release x-latch;
}
release s-latch;
}
else
{
cnt{current_mbr]--;
release s-latch;
}
}
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Parameters Values
Number of feature vectors 200000
Insert probability 0% ~ 100 %
Range of queries 02 ~ 08 %
Number of concurrent
processes(MPL) 10 ~ 50
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