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Hierarchical programming model for the post-petascale era
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Efficient and robust applications are required for the massively parallel com-
putational environment expected in the post-petascale era. Requirements to
develop such applications are discussed from both algorithm and programming
model points of view. We will introduce master-worker type algorithms that
are tolerant to worker failures, followed by a programming model that allows
dynamic addition/removal of workers. The programming model is a hybrid of
the remote procedure call (RPC) and MPI, which achieves a lot of success in
the grid environment. Necessary improvements on RPC to be suited to the
next generation super computers will be discussed.
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Fig.1 Property functions of the Bloss projection operator. (a) |fx(z)| with all nodes available, (b)
| fe ()] with one-node missing.
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Fig.2 I-V property calculation in the semiconductor device simulations. (a) conventional method,
(b) improved non-linear solver.
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