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Reducing Communication for Efficient Data Reuse in the Grid

KATSUNORI MATSUO,! YUYA TANAKA,t* YASUHIRO KAWASAKI,!
YASUHARU MIZUTANIL "t FUMIHIKO INOt and KENICHI HAGIHARA!

This paper presents a communication reduction method that aims at minimizing overhead
for data reuse during program execution. The data reuse here is designed to promote efficient
use of grid resources by avoiding multiple execution of the same computation in a virtual
community. Our method minimizes the data size of attributes, which are associated with
computation products in a database (DB). To minimize this, the method performs data de-
pendence analysis against the target program, and then lists attributes equivalent to initial
attributes given by users. Among them, we select the minimum attributes to construct queries
to operate the DB, reducing communication between the DB server and computing nodes. We
also show some experimental results obtained using a medical application. The experimental
results show that the proposed method successfully reduces the data size of a query from 680
MB to 124 B. Our reuse framework also accelerates the application from approximately 9
minutes to 27 seconds, achieving shorter responses with higher efficiency.
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