NAR

B 2R 8 B 7 b

National Applied Research Laboratories

01 o002
(E) O
A oc |/ OF
oG O H
1.2
HPC Asia 2024

13 1 23 ~112 1 28
1121 28

NCHC-113-01-A-001



NAR

B 2R 8 B 7 b

National Applied Research Laboratories

H~ WO DN



NAR

B 2R 8 B 7 b

National Applied Research Laboratories

(HPC Asia 2024)
( ) 2025

HPC HPC
HPC HPC

2009



NAR

B 2R 8 B 7 b

National Applied Research Laboratories

/ /
1723( ) —
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124 ( ) Performance Computing Division CED
International Seminar
/Takahiro Katagiri (

)
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Aichi Industry & Labor Center
(WINC AICHI)/HPC Asia 2024

. HPC Asia 2025

/Takahiro Katagiri (

, General Chair of HPC
Asia 2024) & Taitsuke Boku
( , Chair of Steering
Committee)
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1.

(HPC Asia)  ATIP (Asia Technology Information Program,
) David Kahaner HPC Asia (
) 1995 18

SC (Supercomputing Conference and

Exhibition) ISC(International Supercomputer Conference and Exhibition)
HPC ISC
SCAsia HPC Asia 2009
2018 Taitsuke Boku
HPC Asia 2009 (2025)

HPC BigData Al

HPC

2025 Takahiro Katagiri

HPC Asia

(HPC Asia 2025)



NAR

o] 2% 2 Ba b 75 Bt

National Applied Research Laboratories

2.
1 24
6
11 1
Takahiro Katagiri Katagiri
CFD

13:00 - 13:05 Opening Talk Takahiro Katagiri
13:05-13:15 | NCHC Overview Fang-Pang Lin

) . Large-Scale CFD Simulations with HPC Containers
13:15-13:35 on NCHC HPC Systems Fang-An Kuo
13-45 - 14- 05 g/{hallenges for .Dlstrlbuted and Parallel Very Sparse Serge G. Petiton

atrix computing
14:05-14-25 A Parallel and Scalgble Approach for High Nahid Emad
Performance Learning

. . Dynamic Core Binding for Load Balancing of . .
14:25-14:45 Applications Parallelized with MPI/OpenMP Masatoshi Kawai
14:45-14:50 Closing Remarks Takahiro Katagiri

. « » Masatoshi &
15:00- Tour of the Supercomputer “Flow Toru Nagai

Speakers:

Takahiro Katagiri, Professor, Information Technology Center, Nagoya University, Japan.

Serge G. Petition, Professor, University of Lille and CNRS, France.

Nahid Emad, University of Paris Saclay/Versailles, France.

Masatoshi Kawai, Nagoya University, Japan.
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Toru Nagai, Assistant Professor, Japan.

CFD
” ” Type I
FX1000 A64FX CPU  7.782PF Type II: TWCC
Intel Xeon CPU  NVIDIA V100 GPU  7.489PF Type III:
Quadro RTX 6000
1 25

(Workshops)
1. Third International Workshop on RISC-V for HPC (RVHPC)

2. Multi-scale, Multi-physics and Coupled Problems on highly parallel systems

(MMCP)
3. International Workshop on Intel eXtreme Performance Users Group (IXPUG)

4. 3rd International workshop on Arm-based HPC: Practice and Experience (IWAHPCE

2024)

50 IWAHPCE 40
IWAHPCE MMCP ARM-based HPC
MMCP Optimal Shape Design
ACM
(Workshop Proceedings)

HPC Asia 2024
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( https://sighpc.ipsj.or.jp/HPCAsi1a2024/)

ﬁt@ inear topology optimization

IWAHPCE MMCP Koji Nishiguchi CA

Scalable Eulerian Method for Unified Structure-Fluid Simulation and Its 3D Deep Generative
Al based on Capacity Computing

HPC Asia Takahiro Katagiri
Taitsuke Boku
(Tsubokura Makoto) “Digital

Transformation of the Airborne Infection Risk Assessment and Al Supported
Smart Design Realized on the Supercomputer “Fugaku” toward Society 5.0”

Makoto 2023 12 20
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(Plenary)

1 26

(Keio University) Hideharu Amano

” Survey of Hybrid Computing of Quantum-Classic” QC
QC Amano
QPU  FPGA

Hideharu Amano Ising QUBO
(Quantum Gate) On-Premise
/

1. (JAMSTEC) Chihiro Kodama ’Parallelized Remapping
Algorithms for km-scale Global Weather and Climate Simulations with Icosahedral
Grid System”

2. Koushi Teramoto ” Approximate Block Diagonalization of
Symmetric Matrices Using Quantum Annealing”

3. Tomoko Komiyama ”QUBO formulation using inequalities for

problems with complex constraints”

Ewa Deelman

NSF Pegasus (https://pegasus.isi.edu/)

(What-if) Pegasus


https://pegasus.isi.edu/
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ChatGPT
LLM

Presentation)

Generating Physics-Based
Seismic Hazard Maps of
Southern California

 Large computational and data requirements
+ Mix of large parallel CPU and GPU jobs with HTC

« High degree of automation required to support continuous execution

Ewa Deelman
(2001 ) ChatGPT

Cybershake

10

Pegasus

(Flash

Pegasus
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(Reception) Takahiro Katagiri

Satoshi Matsuoka

1 27
HPC Asia 2025
Applications
1. Koji Nishiguchi Eulerian elastoplastic simulation of vehicle
structures by building-cube method on supercomputer Fugaku
2. Razil Tahir Analysis Towards
Energy-Aware Image-based In Situ Visualization on the Fugaku
3. Taisei Matsushima Information Entropy-based Camera Focus Point

and Zoom Level Adjustment for Smart In-Situ Visualization

KNishiguchi (Cartesian Mesh) 3 Tahir

11
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Matsushima

* Hierarchical Cartesian mesh method
— Divide the

¥ Divide each cube into an equal number of computational calls
o of cubes
— Spatial loop procsssing is performed within each cube
* Uses a cofl-centered finite voluma method
with simple data structure

core

HPC Asia 2024

HPC Asia 2025

213

Matrix Reordering Method for GPU Acceleration of an ILU Preconditioner”

Katagiri

(In-Situ)

v Uniaxial tension with/without porosity
No porosity With porosities (5%)

Some Resuits
* Zoom level adjustment: Oral Airflow
* In i examoe, it becomes aaser t rocopn
Sructine
Focused image

SR [ESYIE

ze: the dotaled isosurtace

e -

Tahir  In-Situ

Boku

Matsushima

220

Kengo Suzuki et. al. “A New

Rostislav-Paul Wilhelm and Manuel Torrilhon “Performance Comparison of the Numerical

Flow Iteration to Lagrangian and Semi-Lagrangian Approaches for Solving the Vlasov

Equation in the Six-Dimensional Phase-Space”

Ziheng Yuan and Takashi

Shimokawabe “Accelerating Lattice Boltzmann Method with C++ Standard Language

12
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Parallel Algorithm”

Exploration and Innovation for HPC”

13

HPC Asia 2025

”Chip-Based
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3.
(1) HPC
HPC
(2) HPC Asia 2025 HPC Asia 2018
SC Asia
2
HPC ”Chip-Based
Exploration and Innovation for HPC”
Al /
ACM
(Tutorials) NVIDIA ;
4.
HPC Asia
HPC Asia
HPC NSCC RIKEN-CCS Satoshi Matsuoka
Mitsuhisa Sato Toshiyuki
Imamura Al Mohamed Wahib Jens Domke
AIST Ryousei Takano (DKRZ) Thomas Ludwig...

14
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HPC Asia 2025

HPC CFD

15



