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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 Apr. 2016
to Jul. 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 aimed to compute the cloud-resolving
downscaling of northward migrating typhoons in warming
climates of the near future and late twenty-first century using the
program CReSS.

This project was a continuation project from the previous
period; therefore, The CReSS had been ported to the Earth
Simulator and optimized. The project was carried out in three
stages: job execution, post-processing, and data-storage.

Before we describe the three stages on which the project was
based, we first outline the construction of the Earth Simulator.
The Earth Simulator consists of 5,120 nodes that are divided
into one extended cluster and six standard clusters (One

extended cluster has 2,048 nodes, and One standard cluster

has 512 nodes). In addition, it has two-type queues: The S
batch queue and the L batch queue. In one standard cluster, 16
interactive nodes are prepared for debugging and 48 nodes of
the S batch nodes are prepared for small-sized execution such
as pre- or post-processing. The other 5,056 nodes are L batch
nodes that perform medium-sized and large-sized calculations.
Furthermore, standard clusters can execute jobs using 1 to 512
nodes the extended cluster can execute jobs using 256 to 2,048
nodes. However, jobs requiring the use of maximum available
nodes often need long job-allocation times before execution.
The long job-allocation time affects the progress of a research
project, especially in the case where the project requires many
job executions. Thus, a project using ensemble execution in
a short period needs to consider the job-allocation time for
effective project implementation.

We now describe the job-execution stage. Based on the usage
of the system and the job schedule, we considered the optimal
number of nodes to use in one typhoon calculation and proposed
the use of a 256-node batch job that can efficiently execute
multiple calculations in parallel.

Next, with regard to the post-processing stage, CReSS
outputs large amounts of data and therefore, it took about 30
h to calculate them. Basically, the S batch jobs are operated
with a maximum limit of 8 h, and hence, we shifted to a 48-h

executable setting to perform this project.

Table 1 Each Project and Support Staff

No. Project Name Name of Support Staff
Cloud-resolving Downscaling Simulations of Northward Migrating Typhoons in Warming e
#1 . Yuichi Saito
Climates of The Near Future And Late Twenty-first Century
- iecti i ible? High- i -
4 Is Ne'ar future 'PI‘OJeCtIOIl of Tropical ‘Cyclone Fea.mble. High-resolution Large-ensemble Mikiko Tkeda
Experiments Using Global Non-hydrostatic Atmospheric Model
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Finally, in the data-storage stage, we provided a massive
storage space for this project to store large amounts of data. The
following disk space was prepared for this project.

1. DATA area: 110 TB (for main calculation and verification

calculation)

2. MSS area: 200 TB (to save the calculated data)

The disk space prepared for the DATA area was larger than
usual and the space for the MSS area was specially provided.
These were special measures that were adopted to give priority
to calculating the data within the period.

In Project 2, to indicate the feasibility of typhoon prediction
in the near future, the researchers have carried out a lot of
ensemble experiments for the period during and after “hiatus”
(a global warming stagnation period) using the global cloud-
resolving model “NICAM” (Non-hydrostatic Icosahedral
Atmospheric Model). In that project, we provided technical
support to run a lot of ensemble jobs efficiently.

Fifty ensemble jobs were performed with a horizontal
resolution of 14-km using 40 nodes per job and the resources
allocated for calculation were 510,000 node-hours.

We relaxed the limits on the number of concurrent job
executions on the Earth Simulator, as shown in the following
table (Table 2).

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
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By relaxing the limit on the number of concurrent job
executions, it was possible to efficiently execute the jobs.

In addition to relax the limits for the ensemble job execution,
we also investigated the performance of Network Common
Data Form (NetCDF), which is the output data format of
these experiments. We compared the elapsed time and the
compression rate in the cases where FASTEST macro was
applied or not applied while compiling zlib. In fact, we were
able to reduce the elapsed time by approximately 30 % when
the FASTEST macro was applied. In both cases, we were able
to confirm that data was not destroyed by compressing, and the
compression rate was reduced only by a few percent. Based
on the results of the investigation, we concluded that not only
was the NetCDF format helpful for this job but it could also be
helpful for others as well.

By providing above supports 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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