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Abstract 1In the relational database systems, the join operation is one of the most time-consuming
query operations. Many parallel join algorithms have been developed to reduce the execution time.
Multiple hash join algorithm using allocation tree is one of most efficient ones. However, it may have
some delay on the processing each node of allocation tree, which is occurred in tuple-probing phase
by the difference between one page reading time of outer relation and the processing time of already
read one. In this paper, to solve the performance degrading problem by the delay, we develop a join
algorithm using the concept of ’synchronization of page execution time’ for muiltiple hash joins. We
reduce the processing time of each nodes in the allocation tree and improve the total system
performance. In addition, we analyze the performance by building the analytical cost model and verify
the validity of it by various performance comparison with previous method.
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A-type processor

1. Disk read for RI1;
2. Create Hash Table (HT) for R1;
3. Disk read for S;
4. Probe;
5. If match, Send to D;
otherwise, Send to B;
B-type_processor
1. Disk read for R1;
2. Create Hash Table (HT) for R1;
3. Receiving from A;
4. Probe;
5. If match, Send to D,
otherwise, Send to C;
C-type processor
1. Disk read for R1;
2. Create Hash Table (HT) for R1;
3. Receiving from B;
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4. Probe;
5. If match, Send to D or E;
otherwise, discard;
D-type processor
1. Disk read for R2;
2. Create Hash Table (HT) for R2;
3. Recetving from A, B, or C;
4. Probe;
5. If match, Send to E;
otherwise, Send to B;
E-type processor
. Disk read for Rn;
. Create Hash Table (HT) for Rn;
. Receiving from B, C, or D;
Probe;
. If match, Next step;

Ul W N~

otherwise, Send to F; exit;

6. Disk write for the result;
F-type processor
. Disk read for Rn;
. Create Hash Table (HT) for Rn;
. Receiving from E;
. Probe;
. If match, Next step;

oA W N

otherwise, Send to G;

6. Disk write for the result;
G-type processor
. Disk read for Rn;
. Create Hash Table (HT) for Rn;
. Receiving from F;
Probe;
. If match, Next step;

T W N =

otherwise, discard;
6. Disk write for the result;
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