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RMATT: Rank Map Automatic Tuning Tool for Large-Scale Computer System

HIROAKI [MADE f , SHINYA IRAMOTO f , KENICHI MIURA f and SHINJI SUMIMOTO f

High performance computing systems with over ten thousands of computing node use direct network
such as torus or mesh. On such direct networks, it is important to optimize communication pattern of
application which is not fit to direct network topology by changing physical location map of each node.
However this optimization is not easy to realize for large scale parallel applications because this
computation order is M. This paper proposes a communication tuning tool called RMATT which processes
rank location optimization automatically. RMATT does total optimization of a communication location
using number of communication hops and amount of communication, however reduction of computation
time is issue to solve. To resolve the issue, we have developed a problem dividing method and optimization
method using meta heuristic. We have implemented a prototype of RMATT and evaluated using network
simulator OpenNSIM. The evaluation result shows that the result of Allgather model benchmark using
RMATT reduces about 75% of elapse time of standard Allgather algorithm on 4096 nodes.
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