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We have pursued the research on three elemental technologies, namely
cache-aware code generation, loop transformation for SIMD-vectorization and
computation-communication pipelining, for high-performance application development targeting
manycore processors. These technologies and our development framework were applied to practical
high-performance applications such as supersonic propagation analysis, PIC plasma simulation, and
various linear solvers. The importance and effectiveness of our research work were proved by the
results of, for example, PIC plasma simulation whose single-processor performance improvement is
8-fold and 64-node performance is 10-times as high as that of a multi-core based system.
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