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Supercomputers over peta-flops are getting widespread, such as TSUBAME and K-computer. The
progress is expected to continue in the following years, but to attain their highest performance, we
need to tame several problems such as high parallelism of million order, deep memory hierarchy,

network latency, and so forth.

In this research, in a collaboration of computational science and

computer science, we are researching on construction methodology, algorithms, implementation
techniques of extremely parallel high performance computational science software of the next era. In
this report, research on Block Chebyshev Basis CG (BCBCG) method, Tall Skinny QR (TSQR),
Communication-Avoiding Matrix Powers Kernel (CA-MPK) on TSUBAME.
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