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Abstract Declustering and parallel index structures are important research areas to improve a performance of
databases. Previous researches proposed several distribution schemes for parallel R-trees, however there is no search
schemes to be suitable for the index.

In this paper, we propose schemes to improve the performance of range queries for distribute parallel indexes. The
proposed schemes use the features that a parallel disk can read multiple nodes from various disks. The proposed
schemes are verified using various implementations and performance evaluations. We propose new schemes which can
read multiple nodes from multiple disks in contrast that to the previous schemes which can read a node from disk.

The experimental evaluation shows that the proposed schemes give us the performance improvement by 40% from
the previous researches.
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Algorithm BFSW
Begin
Node node = GetRoot();
Queue queue;
Queue readQueueOfArray
Insert root to queue
While(queue not empty)
Begin
Pop node from queue
Test node for query
for all qualified entry of node
Begin
If ReadSlot of node is not empty assign
entry to the slot
Else enque the node to readQueueOfArray
if readQueueOfArray has non-assigned disk
Begin
for node in queue within SEARCH_WINDOW
Begin
Find node having entry in non-assigned disk
End
Pop the node
assign entry to readQueueOfArray
End
ParallelRead
Insert readed nodes to queue
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BFST (Query q,Tree t)
Begin
Queue queue;
Queue NodeList[DiskNum];
List ParallelReadQueuefDiskNum];
Read root(t) to queue;
While queue nonempty
Begin
Pop node from queue
If node is leaf node Do for leaf node(node)
For DiskNum in NodeList{DiskNum]
Begin
If NodeList[DiskNum] is Not empty
Begin
Move NodeList[DiskNum] to
ParallelReadQueue[DiskNum];
End
End
Query_test(g,node)
For all entry in node
If ParallelReadQueue[DiskOfEntry] is empty then
Insert entry to
ParallelReadQueue[DiskOfEntry]
Else
Add entry to NodeList[DiskNuml;
End If
ParallelRead(ParallelReadQueue);
Add Readed nodes to the end of queue
End
End
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