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Report

Strategic project with special support is a short-term
project spanning four or five months. Significant results
were achieved using the state-of-the-art supercomputer,
the Earth Simulator. To deliver significant results within
a limited period, technical support in all aspects of high-
performance computing played an important role.

In the Strategic project with special support in F.Y.
2019, Technical staff took charge of the support for each
project (as shown in the Table 1). The technical staff
proactively provided support for all aspects of the
research project implementation.

Table 1 Research Project and Support Staff
Project Title,

Project Representative,
Professional Affiliation
Estimating the Attenuation Effect
of Tsunami and Storm Wave on
Coral Reefs,

Masashi Watanabe,

Chuo University

Support Staff
Tadashi Kai

The project of assistant professor Watanabe planned to
use CADMAS-SURF3D to calculate the attenuation
effect of tsunami and storm waves on coral reefs. The
usage period of this project was short, about 3 months.
Therefore, we provided support for this project from the
two directions of restriction relaxation and program
optimization in order to execute these planned
calculations within the period.

First, in order to make it possible to execute even
programs before optimization, the upper limit of the

specified elapse time, which was limited to 24 hours per
request in normal operation, was relaxed to 48 hours.
The value of 48 hours was estimated from the number of
steps measured actually in the optimization study. This
allows requests that do not complete within 24 hours to
be executed, which encourages program execution and
thus research plan execution.

In addition, optimization of the program was carried out
concurrently. The most effective optimization was the
vectorization by the HyperPlane method. This
optimization reduced the execution time to about one-
third and helped accelerate the program execution cycle.
We applied the vectorization by the HyperPlane method
to the subroutine that was conventionally vectorized by
the iteration macro. However, in the HyperPlane method,
the access to the array becomes a list access and the
efficiency decreases. Therefore, for the array whose
contents are not changed during the iterative calculation,
the array elements are rearranged before entering the
iterative calculation so that the access pattern of the
HyperPlane method becomes continuous access.

In addition, the inner product calculation was optimized,
the number of MPI collective communications was
reduced, and vectorization was promoted. The final
execution time was as follows.

Table 2. Comparison of execution time on 85 nodes with
17 partitions in X direction and 20 partitions in Y
direction.

Version Execution time [sec.]
Original 61,934
Optimized 20,587
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As aresult, we were able to provide the program that was
accelerated by the optimization to the problem
implementer and have them proceed with the planned
calculation.

By providing above support for each project, the
support staff have gained high-level technical
knowledge. We will make full use of this knowledge to
support other research projects.
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