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1. Report

Strategic project with special support is a short-term project
spanning four 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.

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.

Project #1 aims to perform high-resolution calculations with
three global 7-km mesh nonhydrostatic atmospheric models,
from the previous period. These models have been already
ported to the Earth Simulator and optimized in the previous

term. Therefore, technical support for project #1 in this period

has been focused on post processing, as follows:

* Supplying post processing environment for conversion

from icosahedral mesh to lat-lon mesh

* Supplying the NetCDF library, including the compression

function, on the Earth Simulator
» Setting up the Web server for sharing images and
animations among project members
Project #2 aims to compute the theoretical seismic waveform
with the program SPECFEM3D_GLOBE using 5,046 nodes
(20,184 cores) of the Earth Simulator. The Earth Simulator
comprises seven clusters; Message Passing Interface (MPI)
communication is available in each cluster. The project needed
the MPI communication beyond the clusters. We realized
special MPI implementation only for this project. We also made
a special OS kernel to avoid overflowing stream buffers that
were used in special MPI implementation. To avoid overflow,
a large number of stream buffers are required. The special OS
kernel maximizes the number of assigned stream buffers on
limited memory space. As a result, even though the target scale
simulation was aborted because of the maximally assigned
number of stream buffer was not enough to avoid overflow, a
small-scale simulation with inter-cluster communication was

completed.

Table 1 Each Project and Support Staff

No. Project Name Name of Support Staff
High Resolution Typhoon Prediction Experiments using Multiple Next-generation| . .
1 Mikiko Tk
# Nonhydrostatic Global Models ikiko Ikeda
#2 | Global Seismic Wave Simulation Using Full Nodes of the Earth Simulator Yoshiyuki Imato
#3 | Geodynamo Simulation with the Inner Core Yoshiyuki Imato
#4 | Global Ocean State Estimation by using Oceanic Vertical Mixing Observations Yuichi Saito
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The objective of Project #3 is to conduct the first trial of
the large-scale geodynamo simulation using a new grid system
called the Yin-Yang-Zhong grid on the Earth Simulator.
First, we checked that the program is clean as regards to non-
initialization and out-of-bound array access. Next, we evaluated
the parallel programming performance for both hybrid and flat
MPI. Based on the results, we recommended a hybrid parallel
programming model because there was no difference in terms
of the elapsed time; moreover, the file operation cost can be
reduced. Furthermore, we evaluated its scalability and suggested
512 MPI x 4 OpenMP, as the optimal configuration.

Project #4 aims to complete the new data consolidation
scheme, which can directly use vertical mix observation data, on
the 4-dimensional variational ocean assimilation system, called
MOM_da. The completion requires the implementation of new

computation code and additional input/output functions. First,
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we ensured that MOM_da is clean. Next, we optimized the
new computation code that integrates oceanic vertical mixing
observations data into the assimilation system. The optimized
code is 10 times faster than that before optimization. We
also implement additional input/output functions. Finally, we
integrated new functions into the MOM _da system.

By providing support for each project, the support staff
gained high-level technical knowledge. We will make full use

of this knowledge to support other research projects.
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