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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.

In the Strategic project with special support from Aug.
2016 to Nov. 2016, 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 was continued from the previous phase. In the
previous phase, a lot of ensemble experiments for the period
during and after a global warming stagnation period “hiatus,”
were carried out using the global cloud-resolving model
“NICAM”(Non-hydrostatic Icosahedral Atmospheric Model). In
this phase, reproduction experiments of typhoons were performed
in the years, when typhoon outbreaks were extremely late.

Fifty ensemble jobs were performed with a horizontal

Table 1 Each Project and Support Staff

Project Name Name of Support Staff

High-resolution Large-ensemble
Experiments for Anomalous
#1 | Tropical Cyclone Year Using Global | Mikiko Ikeda
Non-hydrostatic Atmospheric

Model

High-accuracy Fluid Dynamic
Numerical Simulations of
Aerodynamic Noise Radiated
From a Propeller Fan Towards
the Improvement in Noise-related

#2 Yuichi Saito

Environmental Problems
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resolution of 14 km using 40 nodes per job and resources
allocated for calculation in this project were 600,000 node-
hours.

We relaxed the usage limits on the Earth Simulator, as shown
in Table 2 below, so as to be able to simultaneously execute 12

ensemble jobs.

Table 2 Relaxation of the execution limits

Before | After
Number of concurrent job executions per 50 100
group
Number of concurrent job executions per 10 50
user

Because it was necessary to execute a lot of jobs systematically
in a short period of time, we closely exchanged information on
the jobs execution status and the Earth Simulator operation status
with the person in charge of the jobs execution. The experiments
were then carried out while considering how to best execute them,
for instance whether or not to occupy some calculation nodes
from time to time.

While it was planned to occupy some calculation nodes to
execute jobs in time, the jobs were efficiently executed during
the implementation period due to a relaxation of the maximum
value on the number of concurrent job executions. The data set
exceeding 1 PB was created in this issue and the previous phase.
We would like to continue to provide support for data storage,
data distribution and so on.

Project 2 was designed to perform high-accuracy fluid
dynamic numerical simulation of aerodynamic noise radiated
from a propeller fan by the program LANS3D using the Earth
Simulator. As technical support, we examined the program

optimization and tuned the program as well as the job execution
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size and optimal execution method.

We first checked that the LANS3D is clean (i.e., non-
initialization and an access of array outside). Next, in order to
grasp the rate of performance of the program, we measured the
calculation time using a single node (1 core/2 cores/4 cores).

The number of grid points and calculation time by the

number of used cores are shown below in Fig. 1.
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Fig. 1 Measurement results under various conditions

We measured the performance at the assumed total number
of grid points of about 500 million (500 processes, 1 million
grid points per process). For the evaluation, we used a case of 1
node 1MPts (the number of grid point here is 1 million) and we
tuned the high cost subroutine.

As a result of tuning, the performance of using 1 node and
4 cores was increased from the original 213.4 seconds to 124.4
seconds (about 1.72 times).

For the performance measurement, a total of 840 x 840 x
840 = 590 million grid points were executed from 64 processes
to 1000 processes. The measurement results are shown below in
Fig. 2.

3000.0
EASIS

25000 HTUNED

g

15000

Elapsed Time (sec)

:

16,64,1
32,64,2
64,64,4

54,216,1
108216,2
216,216,4
128512,
256,512,2
512,512,4

250,1000,1
500,1000,2
1000,1000,4

{number of node, process,core)

Fig. 2 Measurement results of program scalability
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The measurement results of the tuning version, compared
with the ASIS version, was sped up by about 1.3 times.

In addition to the result of the performance measurement,
taking into account the usage of the system and the job schedule,
we considered the optimal number of nodes and, as a result, we
proposed to use 256 nodes.

For the purpose of promoting job execution, this project
implemented occupation use of nodes for about 3 weeks.

By providing above 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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