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Ằ ᶘ ṁ ЈрЌ˔
Å Ằ ᶘ ἷὓ▄ṐЈрЌ˔ˢ1965 ˣ

Å Ằ ᶘ ṁ ЈрЌ˔ˢ1999 ˙ˣ
Å ⁯Ặ ☼

Åᶘ∑ ṛ ṁ Ặ ʾẶ ᾆẕẤ ᶋẤ ˢ2010 ˙ˣ

Åᶗ МϱОТ϶˔ЫрІʾЀрСв˔ГϰрϽʾϱрТж(HPCI)   Ṑḩ
ˢ2010 ˙ˣ

ÅΩ Ặ HPCṁ ☼ ˢJCAHPCˣˢ2013 ˙ˣ
Å ᶘὓ▄ᴬᶘᾆẕЈрЌ˔ʾ ṁ ЈрЌ˔ʿOFP

Å2023 6Ὦᾝ∕
Å2꜠χЄІГЭϬ֫
ÅOakforest-PACSˢOFPˣʿ2022 3Ὦ τ֫

ÅOakbridge-CXˢOBCXˣʿ2023 9Ὦ30 τ֫

ÅWisteria/BDEC-01ˢˮὓ▄ʾД˔Ќʾᶘ ˯ ›І˔О˔ЀрСв˔ЌЄІГЭˣʿ2021
5Ὦ֫ ᵫ◐

ÅД˔Ќᶨ ᵓזּ ФжАЕТ϶˔Эˢmdxˣʿ2021 3Ὦ
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2001-2005 2006-2010 2011-2015 2016-2020 2021-2025 2026-2030

Hitachi
SR2201
307.2GF

Hitachi 
SR8000/MPP

2,073.6 GF

Hitachi SR8000
1,024 GF

Hitachi SR11000
J1, J2

5.35 TF, 18.8 TF

Hitachi SR16K/M1
Yayoi
54.9 TF

Hitachi HA8000
T2K Todai

140 TF

Fujitsu FX10
Oakleaf-FX

1.13 PF

Reedbush-
U/H/L (SGI-HPE)

3.36 PF

33.1 PF

Fujitsu

OFP-II
150+ PF

BDEC-
02

250+ PF

OBCX
(Fujitsu)
6.61 PF

Ipomoea-01 25PB

Ipomoea-02

Ipomoea-
03

Oakforest-
PACS (Fujitsu)

25.0 PF

2,600+

55
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2001-2005 2006-2010 2011-2015 2016-2020 2021-2025 2026-2030

Hitachi
SR2201
307.2GF

Hitachi 
SR8000/MPP

2,073.6 GF

Hitachi SR8000
1,024 GF

Hitachi SR11000
J1, J2

5.35 TF, 18.8 TF

Hitachi SR16K/M1
Yayoi
54.9 TF

Hitachi HA8000
T2K Todai

140 TF

Fujitsu FX10
Oakleaf-FX

1.13 PF

Reedbush-
U/H/L (SGI-HPE)

3.36 PF

33.1 PF

Fujitsu

OFP-II
150+ PF

BDEC-
02

250+ PF

AMD Opteron

OBCX
(Fujitsu)
6.61 PF

Ipomoea-01 25PB

Ipomoea-02

Ipomoea-
03

SPACR64 IXfx

Intel BDW + 
NVIDIA P100

IBM Power7IBM Power5+
Intel CLX

A64FX,
Intel Icelake+
NVIDIA A100

Oakforest-
PACS (Fujitsu)

25.0 PF
Intel Xeon Phi Accelerators

Accelerators

SR8000

SR8000HARP-1E

CPU
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Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal))
Å

Å2016 7 2021 11

Å ITC GPU 3.36 PF

Oakforest-PACS (OFP) (Fujitsu, Intel Xeon Phi (KNL))
ÅJCAHPC CCS ITC 2016 10 2022 3

Å25 PF, #39 in 58th TOP 500 (November 2021) 

Oakbridge-CX (OBCX) (Fujitsu, Intel Xeon CLX)
Å2019 7 2023 9 30

Å6.61 PF, #110 in 58th TOP500-June 2023 (Plan)

Wisteria/BDEC-01 Fujitsu
Å Odyssey A64FX (#17)

Å Aquarius Intel Icelake+NVIDIA A100) (#106)

Å33.1 PF, #13 in 57th TOP 500 2021 5 14

Å S+D+L

Å h3-Open-BDEC

S 2019 2023

Oakforest-PACS

Fast File 
System

FFS
1 PB, 1.0 TB/s 

External 
Resources

External Network

Simulation Nodes:

Odyssey
Fujitsu/Arm A64FX

25.9PF, 7.8 PB/s

2.0 TB/s

800 Gbps

Shared File 
System

SFS
25.8 PB, 500 GB/s 

Data/Learning 

Nodes: Aquarius
Intel Ice Lake + NVIDIA A100

7.20 PF, 578.2 TB/s

External 
Resources

Platform for Integration of (S+D+L)

Big Data & Extreme Computing

Oakbridge-CXReedbush

Simulation Nodes
ˢOdysseyˣ

Data/Learning Nodes
ˢAquariusˣ
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Wisteria/BDEC -01
h3-Open-BDEC

2023/6/21 PC in 
2023 HPC
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8

Engineering
Earth/Space
Material
Energy/Physics
Info. Sci. : System
Info. Sci. : Algrorithms
Info. Sci. : AI
Education
Industry
Bio
Bioinformatics
Social Sci. & Economics
Data

Engineering
Earth/Space
Material
Energy/Physics
Info. Sci. : System
Info. Sci. : Algrorithms
Info. Sci. : AI
Education
Industry
Bio
Bioinformatics
Social Sci. & Economics
Data

AI

AI

CPU Cluster
Oakbridge-CX

GPU Cluster
Reedbush-L

5.0: Super Smart

4.0

3.0

2.0

1.0

Å

ï Simulations

ï

ïAI

Å
Ҝ Society 5.0

Digital Twin

ï

ÅS: Simulation

ÅD: Data

ÅL Learning

ïSimulation + Data + Learning = 

S+D+L



S+D+L
Å 2015 S+D+L

ïBDEC Big Data & Extreme Computing

ï

ÅAI for HPC, AI for Science

ï

Å2021 5 Wisteria/BDEC-01

BDEC 1

ïReedbush Oakbridge-CX BDEC

ï S+D+L
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Wisteria/BDEC-01
Å2021 5 14
ï и

Å33.1 PF, 8.38 PB/sec.
ï~4.5 MVA , ~360m2

ÅHierarchical, Hybrid, Heterogeneous (h3)

Å2
ï S, SIM Odyssey
Å

ÅFujitsu PRIMEHPC FX1000 (A64FX), 25.9 PF
ï7,680 368,640 20 Tofu-D

10

ï D/L, DL Aquarius
Å

ÅIntel Xeon Ice Lake + NVIDIA A100, 7.2 PF
ï45 Ice Lake 90 A100 360 , IB-HDR

Å

ï

BDEC: S+D+L

Big Data & Extreme Computing

Fast File 
System

FFS
1PB, 1.0TB/s 

External 
Resources

External Network

Odyssey
Fujitsu/Arm A64FX

25.9PF, 7.8PB/s

2.0TB/s

800 Gbps

Shared File 
System

SFS
25.8 PB, 500GB/s 

Aquarius
Intel Ice Lake + NVIDIA A100

7.20PF, 578.2TB/s

Platform for Integration of (S+D+L)

Big Data & Extreme Computing
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Fast File 
System

FFS
1.0 PB, 
1.0 TB/s 

Simulation Nodes

Odyssey
25.9 PF, 7.8 PB/s

Shared File 
System

SFS
25.8 PB, 
0.50 TB/s 

Data/Learning Nodes

Aquarius
7.20 PF, 578.2 TB/s

Aquarius

Odyssey

DDA 

Wisteria/BDEC-01

DB AI/

S+D+L



Wisteria/BDEC-01 Jun. 2023 (ISC23)
Wisteria/BDEC-01 Odyssey

Aquarius

System TOP500 Green500 HPCG Graph500
HPL-MxP

(HPL-AI)

TOP500

Oakbridge-CX 140 92 85 - -

Wisteria/BDEC-01

Odyssey
25 50 12 6 14

Wisteria/BDEC-01

Aquarius
136 32 68 - -

12



h3-Open-BDEC

h3-Open-MATH
ה ה

/ ▪ꜟ◗ꜞ☼ⱶ

h3-Open-VER

h3-Open-AT
◓fi♬כꜙ♅

h3-Open-APP:
Simulation
▪ⱪꜞ◔כ◦ꜛfi

h3-Open-DATA: Data
♃כ♦

h3-Open-DDA: 
Learning

♃כ♦ ה

h3-Open-SYS

h3-Open-UTIL
↑

▫♥ꜞ▫♥כꜚ

& 
S+D+L

AI for HPC

AI for Science

13

ÅOdyssey-Aquarius

ïMPI

ÅO-A MPI

ïOdyssey-Aquarius InfiniBand-EDR

2TB/sec

Å

ï h3-Open-UTIL/MP

ïO-A h3-Open-SYS/WaitIO

ÅIB-EDR WaitIO-Socket

Å FFS WaitIO-

File

Fast File 
System

FFS
1PB, 1.0TB/s 

External 
Resources

External Network

Odyssey
Fujitsu/Arm A64FX

25.9PF, 7.8PB/s

2.0TB/s

800 Gbps

Shared File 
System

SFS
25.8 PB, 500GB/s 

Aquarius
Intel Ice Lake + NVIDIA A100

7.20PF, 578.2TB/s

Platform for Integration of (S+D+L)

Big Data & Extreme Computing



h3-Open-BDEC

2019 23

https://h3-open-bdec.cc.u-tokyo.ac.jp/

e.g.

Wisteria/BDEC-01

14

Hierarchical, 
Hybrid, 
Heterogeneous

Big Data & 
Extreme 
Computing

h3-Open-BDEC

h3-Open-MATH
Algorithms with High-

Performance, Reliability,
Efficiency

h3-Open-VER
Verification of Accuracy

h3-Open-AT
Automatic Tuning

h3-Open-APP: Simulation
Application Development

h3-Open-DATA: Data
Data Science

h3-Open-DDA: Learning
Data Driven Approach

h3-Open-SYS
Control & Integration

h3-Open-UTIL
Utilities for Large-Scale 

Computing

Integration +
Communications+ 

Utilities

Simulation + Data + 
Learning

New Principle for 
Computations

Numerical Alg./Library App. Dev. Framework Control & Utility

14

https://h3-open-bdec.cc.u-tokyo.ac.jp/


Å

Å

VOdyssey Aquarius

Å IB-EDR WaitIO-Socket

Å WaitIO-File

V

V

ÅAPI C/C++ Fortran

VMPI

h3-Open-SYS/WaitIO
2020

HPC-181 2021

Aquarius

Odyssey

DDA 

Wisteria/BDEC-01

DB

h3-Open-BDEC

h3-Open-MATH
ה ה

/ ▪ꜟ◗ꜞ☼ⱶ

h3-Open-VER

h3-Open-AT
◓fi♬כꜙ♅

h3-Open-APP:
Simulation
▪ⱪꜞ◔כ◦ꜛfi

h3-Open-DATA: Data
♃כ♦

h3-Open-DDA: 
Learning

♃כ♦ ה

h3-Open-SYS

h3-Open-UTIL
↑

▫♥ꜞ▫♥כꜚ

& 
S+D+L
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API of WaitIO: PB (Parallel Block) == Each Application 

ÅApplication is able to select communication processes among PBs

WaitIO API Description

waitio_isend Non-Blocking Send

waitio_irecv Non-Blocking Receive

waitio_wait Termination of waitio_isend/irecv

waitio_init Initialization of WaitIO

waitio_get_nprocs Process # for each PB (Parallel Block)

waitio_create_group

waitio_create_group_wranks

Creating communication groups 

among PBôs

waitio_group_rank Rank ID in the Group

waitio_group_size Size of Each Group

waitio_pb_size Size of the Entire PB

waitio_pb_rank Rank ID of the Entire PB

WG

p1

p2

p4

p3

16

[Sumimoto et al. 2021]
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h3-Open-UTIL/MP

Å

ïMPI

ï

ÅFortran/C Python

17

ïFortran C

Python

AI

Fortran/C Python

2020

17



h3-Open-UTIL/MP

h3-Open-SYS/WaitIO-Socket

18

Fortran APP
(NICAM)

Python APP
(PyTorch)

h3openmodules

h3open modules

h3opp.py

h3open_py.f90

JcupmodulesJcupmodules

h
3-

O
p

e
n-

U
T

IL
/M

P

jcup_mpi_lib.f90jcup_mpi_lib.f90

MPI

Jc
u

p

Fortran APP
(NICAM)

Python APP
(PyTorch)

h3open modules

h3open modules

h3opp.py

h3open_py.f90

JcupmodulesJcupmodules

jcup_mpi_lib.f90jcup_mpi_lib.f90

MPI

Jc
u

p

MPIWaitIO

MPI+WaitIO

MPI wrapper

h
3-

O
p

e
n-

U
T

IL
/M

P

2021 4 MPI

Odyssey Aquarius

IB-EDR

2022 6 - Coupler WaitIO

18

2022 6

2022 11



Wisteria/BDEC -01
HPC

2023/6/21 PC in 
2023 HPC
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Wisteria/BDEC -01 HPC

Å ṧHPC
Å ṧ3D

Å ṧHPC+AI
Å

Å

Å

2023/6/21 PC in 
2023 HPC

Copyright 2023, Shinji Sumimoto@The University of Tokyo 20



3D
JDXnet

ṕ 2000 Ṗ ṕ 4000 Ṗ

ṕ ḭ
ḭ etc, Ṗ ṕ ḴṖ

Case 1

Case 2

Case N

Fast Network

ṕ Ṗ
ṕ4000 Ṗ

[c/o Furumura]

Observation Network for Earthquake: O(105) Points

Real-Time Data/Simulation Assimilation

Real-Time Update of Underground Model
[c/o Prof. T.Furumura
(ERI/U.Tokyo)]

21

Universityôs

ERI

JMA

TDX

L2VPN
SINET5 / JGN

IP Network

IP Network

Univ. Local univ.

NIED

Originally 

developed in 

ERI/U.Tokyo

JDXnet

Simulation 

Codes

Data/Learning
Nodes, Aquarius

Simulation Nodes
Odyssey

Machine 

Learning, DDA

Optimized Models & 

Parameters

Observation 

Data

Results

Data Assimilation

Data Analysis

Wisteria/BDEC-01

External 
Resources

External Network

Server,
Storage,
DB,
Sensors, 
etc.

JDXnet

21

ể

2023/6/21 PC in 2023

HPC
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Comp.Assim . Obs. Comp.
Residual

Comp. Assim .

: Wave Propagation 
simulation

: Time Step

: Weighting MatrixA+S:
Ҝ Pure S:

[c/o Prof. T. Furumura, ERI/U.Tokyo]

(A+S) Assimilation+Simulation (Pure S) Pure Simulation/Forecast

FD
M

FD
M

FDM

FDM

FDM
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P S

482 K-NET, KiK-net Observation

Input

A+S70 Ą Pure S

2007 Mw=6.6

A+S 70

(N.KOTH)

N   35 37.0ô

E 139 46.9ô

50s

70s

90s

110s

(A+S)Ҝ(Pure S)@30s

(A+S) (Pure S)
12.8MB

21.4MB

29.9MB

38.5MB

47.1MB

2023/6/21 PC in 2023

HPC

23



24

Seism3D/
OpenSWPC-DAF

Filter

External Server 

for Observed  

Data

Simulation Nodes:

Odyssey
Fujitsu/Arm A64FX

25.9PF, 7.8 PB/s

Data/Learning 

Nodes: Aquarius
Intel Ice Lake + NVIDIA A100

7.20 PF, 578.2 TB/s

2.0 TB/s

Visualizer

Filtered
Results 

Comp.
Results 

Output 

&

Movie 

Universityôs

ERI

JMA

TDX

L2VPN
SINET5 / JGN

IP Network

IP Network

Univ. Local univ.

NIED

Originally 

developed in 

ERI/U.Tokyo

JDXnet

Observed Data

Obs. Data

Mesh Data UG Model

WaitIO-Socket

977K /sec(764 )

438K /sec(368 )

14.1MB/sec

126MB/10sec

0.5-1MB/sec

20-70KB/sec

2023/6/21 PC in 2023

HPC



WaitIO-Socket

program dmy_filter
< : >
call mpi_init ( ierr )
call mpi_comm_size (MPI_COMM_WORLD, nprocs , ierr )
call mpi_comm_rank (MPI_COMM_WORLD, myrank,  ierr )
call WAITIO_CREATE_UNIVERSE (WAITIO_COMM_UNIVERSE, ierr )

if ( myrank==0) then
ÏÐÅÎƽʦʣʣƗÆÉÌÅˮʎƚƳÏÂÓÆÉÌÅʍÌÉÓÔƚÔØÔƦƗ ÆÏÒÍˮƥÆÏÒÍÁÔÔÅÄƦƗ ÓÔÁÔÕÓˮƥÏÌÄƦƗ iostat =ierr )
do i =1,300

< : obs >
print *,"Send obs data ...... "
call WAITIO_MPI_ISEND (NTMAX1_o, 1,           WAITIO_MPI_INTEGER,  2,1, WAITIO_COMM_UNIVERSE,req(1,1), ierr )
call WAITIO_MPI_ISEND ( DT_o,     1,           WAITIO_MPI_FLOAT,    2,2, WAITIO_COMM_UNIVERSE,req(1,2), ierr )
call WAITIO_MPI_ISEND ( NST_o,    1,           WAITIO_MPI_INTEGER,  2,3, WAITIO_COMM_UNIVERSE,req(1,3), ierr )
call WAITIO_MPI_ISEND ( AT_o,     1,           WAITIO_MPI_FLOAT,    2,4, WAITIO_COMM_UNIVERSE,req(1,4), ierr )
call WAITIO_MPI_ISEND (T0_o,     1,           WAITIO_MPI_FLOAT,    2,5, WAITIO_COMM_UNIVERSE,req(1,5), ierr )
call WAITIO_MPI_ISEND ( ISO_X_o,  NSMAX,       WAITIO_MPI_INTEGER,  2,6, WAITIO_COMM_UNIVERSE,req(1,6), ierr )
call WAITIO_MPI_ISEND ( ISO_Y_o,  NSMAX,       WAITIO_MPI_INTEGER,  2,7, WAITIO_COMM_UNIVERSE,req(1,7), ierr )
call WAITIO_MPI_ISEND ( ISO_Z_o,  NSMAX,       WAITIO_MPI_INTEGER,  2,8, WAITIO_COMM_UNIVERSE,req(1,8), ierr )
call WAITIO_MPI_ISEND ( ISTX_o,   NST,         WAITIO_MPI_INTEGER,  2,9, WAITIO_COMM_UNIVERSE,req(1,9), ierr )
call WAITIO_MPI_ISEND ( ISTY_o,   NST,         WAITIO_MPI_INTEGER,  2,10,WAITIO_COMM_UNIVERSE,req(1,10), ierr )
call WAITIO_MPI_ISEND ( ISTZ_o,   NST,         WAITIO_MPI_INTEGER,  2,11,WAITIO_COMM_UNIVERSE,req(1,11), ierr )
call WAITIO_MPI_ISEND ( STC_o,    6*NST,       WAITIO_MPI_CHAR,     2,12,WAITIO_COMM_UNIVERSE,req(1,12), ierr )
call WAITIO_MPI_ISEND ( VxAll_obs,NST *NOBS_LEN,WAITIO_MPI_FLOAT,    2,13,WAITIO_COMM_UNIVERSE,req(1,13),ierr )
call WAITIO_MPI_ISEND ( VyAll_obs,NST *NOBS_LEN,WAITIO_MPI_FLOAT,    2,14,WAITIO_COMM_UNIVERSE,req(1,14),ierr )
call WAITIO_MPI_ISEND ( VzAll_obs,NST *NOBS_LEN,WAITIO_MPI_FLOAT,    2,15,WAITIO_COMM_UNIVERSE,req(1,15),ierr )
call WAITIO_MPI_WAITALL (15,req, status, ierr )
call sleep(1)

enddo
close (100)

endif
call WAITIO_FINALIZE ( ierr )
call mpi_finalize ( ierr )
end

[Kasai et al. 2021]

Aquarius: SEND Odyssey: RECV

Seism3D/
OpenSWPC-DAF

Filter

Simulation Nodes:

Odyssey
Fujitsu/Arm A64FX

25.9PF, 7.8 PB/s

Data/Learning 

Nodes: Aquarius
Intel Ice Lake + NVIDIA A100

7.20 PF, 578.2 TB/s

2.0 TB/s

Visualizer

Output 

&

Movie 

Mesh Data UG Model

h3-Open-SYS/WaitIO-Socket
438K



Odyssey-Aquarius

Å

ïOdyssey 7,680

ïAquarius: 45 , 360 GPUs

ÅAquarius 1 S+D+L

ïOdyssey Aquarius 2

ï Ҝ

Å

ï

Fast File 
System

FFS
1 PB, 1.0 TB/s 

External 
Resources

External Network

Simulation Nodes:

Odyssey
Fujitsu/Arm A64FX

25.9PF, 7.8 PB/s

2.0 TB/s

800 Gbps

Shared File 
System

SFS
25.8 PB, 500 GB/s 

Data/Learning 

Nodes: Aquarius
Intel Ice Lake + NVIDIA A100

7.20 PF, 578.2 TB/s

External 
Resources

Platform for Integration of (S+D+L)

Big Data & Extreme Computing

h3o-U/MP

HPC App

(Fortran)

Analysis/ML 

App

(Python)

h3o-U/MP

F<->P adapter

Coupling

Surrogate 

Model

Visualiztion

Statistics
A huge amount of 

simulation data 

output

Odyssey Aquarius

IB-EDR

2023/6/21 PC in 2023

HPC
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S+D+L

Å

ï

Åễ
ï

ï

ï ML
(e.q . Mw < 3.0)

ï (e.g. 
4DVar: Ệ ) 

27

Optimization of 3D 

UG Model by ML

3D Simulation

Data Assimilation

Filtering Filtered 

Obs. Data

Results 

of Simôs

3D UG 

Model

V
is

u
a
liz

a
tio

n

h3-Open-SYS/WaitIO

h3-OpenUTIL/MP

JDXnet

a

ŀΩ



Å : 

Å

Å Ḳ

Å
Å

Å Ḳ

Ḳ
Å Ḳ

28
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2023/6/21 PC in 
2023 HPC
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AI

כֿ¸
Â 2 : VS ṇ
¸ : ṇ ︣ צּ

¸ ṇ אל שּ :

Â ML ּק נּ ḵ

⸗♦ꜟ⌐ ML ╩ ∆╢

( )

Physical process

Input

Output

Couplingwith
Grid Remapping

ML App
(Python)

Couplingwithout
Grid Remapping

Coupling Phase 1

NICAM

Coupling Phase 2

NICAM

≤ML─◌♇ⱪꜞfi◓
[Yashiro (NIES), Arakawa ( ClimTech / U.Tokyo )]

75% 25%

Odyssey Aquarius

h3-Open-UTIL/MP 

(Coupler)

+

h3-Open-SYS/WaitIO

~0%

2023/6/21 PC in 
2023 HPC
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NICAM-AI Ḳ

Å AI
Å ḲPyTorch Ḳễ MLP

Å

Copyright 2023, Shinji Sumimoto@TheUniversity of Tokyo 30
2023/6/21 PC in 

2023 HPC

AI



0

100

200

300

400

500

600

700

NICAM-o ADA-o NICAM-a ADA-a

NICAM+ADA Application Performance

Socket File Hybrid

Sec.

WaitIO Ḳ

Å Socket, File, Hybrid

ÅWaitIO -Hybrid
ÅNICAM(1.44 ),ADA(1.68 )

Å Socket File
Socket GIO

Seconds NICAM-o ADA-o NICAM-a ADA-a

Socket 320.3 467.9 293.9 350.1

File 370.7 576.6 247.3 303.8

Hybrid 306.5 452.1 213.1 268.4 

2023/6/21 PC in 
2023 HPC

Copyright 2023, Shinji Sumimoto@The University of Tokyo 31
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NICAM+ADA

ÅNICAM: 
6
Å1 160 367MB

ADA ṕTotal: 2569MB Ṗ

ÅADAḲNICAM
6

Å1 81MB NICAM 160

Å 2 100
ML ṕTotal: 567MB Ṗ

32

h3o-U/MP

HPC App

(Fortran)

Analysis/ML 

App

(Python)

h3o-U/MP

F<->P adapter

Coupling

Surrogate 

Model

Visualiztion

Statistics
A huge amount of 

simulation data 

output

Odyssey Aquarius

IB-EDR

ARM: A64FX IceLake+A100

ADA

2023/6/21 PC in 
2023 HPC

Copyright 2023, Shinji Sumimoto@The University of Tokyo



Y. Sawada (U.Tokyo) 

Å

Å Ṅ

Å

2023/6/21 PC in 
2023 HPC
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JHPCN-jh220020

3

https://jhpcn-kyoten.itc.u-tokyo.ac.jp/abstract/jh220020
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