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「『計算・データ・学習』融合と富岳 NEXT，その先にあるもの」 
東京大学 情報基盤センター スーパーコンピューティング研究部門 教授 中島 研吾 様 

近年，スーパーコンピューティングは急速に変⾰しており，従来の計算科学シミュレーションに加えて，デ
ータ科学，機械学習・AI など様々な分野に利⽤されています。東京大学情報基盤センター（本センター）
では，2015 年頃から「計算・データ・学習（Simulation・Data・Learning，S+D+L）」融合による新し
い科学の開拓を推進してきました。2021 年に運⽤を開始した「Wisteria/BDEC-01」システム上で，⾰新
的ソフトウェア基盤「h3-Open-BDEC」を使⽤して実現した様々な成果とともに，近年取り組んでいる量
子・HPC ハイブリッド連携についても紹介します。スーパーコンピュータ「富岳」の後継機である富岳 NEXT
は GPU を搭載したシステムです。CPU 向けに開発されたアプリケーションの移⾏，プログラミング環境の
整備に向けた本センターの取り組みについても紹介します。 
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アドバンスソフト株式会社についてと
先生のご紹介

第9回 アドバンス・シミュレーション・セミナー 2025
（東京大学 情報基盤センター スーパーコンピューティング研究部門

教授 中島 研吾 様）

2025年12月19日（⾦）開催
アドバンスソフト株式会社
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技術第４部 ●● ●●

22

アドバンスソフトとは
産業界のニーズ

シミュレーション技術

統合化

連成
ソフトの商用化

産業界での実用化

・・・・・

・・・・・

流体解析FrontFlow

二相流解析FrontFlow/MP

構造解析FrontSTR

管路系解析FrontNet

プリポストREVOCAP

独自開発ソフト

・・・・・

デジタル
エンジニアリング

・・・・・

第一原理計算 PHASE

戦略的革新シミュレーションソフトウェアの開発 (2005～2007)

戦略的基盤ソフトウェアの開発 (2002～2004)

アドバンストソフト
株式会社設立

(2002)

半導体DESSERT

- 1 -
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製造開発設計研究調査

事業分野

産業の主要な分野のあらゆるフェーズで直面する課題に対し、

科学技術計算によるソリューションをご提供します。

流体解析分野

構造解析分野

ナノ分野

半導体分野

プリポスト

連携計算、
統合システム
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ご経歴
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中島 研吾 先生 のご紹介

東京大学 工学部 航空学科卒業。1985年
テキサス大学 オースティン校 大学院修了。1993年
三菱総合研究所。1985年〜1999年
高度情報科学技術研究機構（RIST）。1999年〜2004年
東京大学 理学系研究科2004年〜2008年
東京大学 情報基盤センター
スーパーコンピューティング研究部門 教授。

2008年〜現在

理化学研究所計算科学研究センター（R-CCS）
副センター⻑を兼務。

2018年

ご研究内容
専門は、高性能計算（High-Performance Computing），計算力学，数値線形代数
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NEXT
1,2)

1
2 R-CCS

9 2025 12 19

AI-for-Science by Integrations of 
Simulations/Data/Learning on 
Heterogeneous Supercomputers
Kengo Nakajima
Information Technology Center 
The University of Tokyo
RIKEN R-CCS
16th Workshop on Latest Advances in Scalable Algorithms for Large-Scale Heterogeneous 
Systems (ScalAH‘25) in conjunction with SC25, November 16, 2025, St. Louis, MO, USA
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• CREST
• DFG-SPPEXA
• S 19H05662

– 2019-2023
•

NEDO
– SIP
–

JHPC-quantum
•

JHPCN jh250027
•
• 3

•
•
• CliMTech/
•
•
•
•
•
• NVIDIA

4
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•
–

•
– R-CCS

•
– HPC High Performance Computing
–

•
• 2000

•
– 1985
– 1993 MS
– 2003
– 1985-1999
– 1999-2004 RIST
– 2004-2007 COE
– 2008-
– 2018-

5

6

•
– 2002 2
– Computenik

•

– High Performance 
Computing HPC

– Parallel Computing
–
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• 1965
–

• 1999
–
– 2010
– (HPCI) 2010
– HPC JCAHPC 2013

• OFP Miyabi
– 5

• 2025 12
–

• Wisteria/BDEC-01 2021 5
• Miyabi HPC 2025 1
• Ipomoea-01 2022 1 6

– mdx 2021 3 7

• S+D+L
– Wistereia/BDEC-01
– Miyabi
– h3-Open-BDEC
– JHPC-quantum

• NEXT
•

8

- 6 -



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 S/D/L/I

150+ 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

Accelerators

SR8000

SR8000HARP-1E

9

Miyabi/OFP-II
80+ PF

NVIDIA GH200 +
Intel SPR/HBM

2,600+
55

CPU

Intel Xeon Phi

S+D+L
• S D L

– Simulations S
– Data D
– AI Learning L

• 2015 S+D+L

– BDEC Big Data & Extreme Computing
– AI for HPC
–

10

• 2021 5 Wisteria/BDEC-01 BDEC 1
– S+D+L
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S+D+L

• Wisteria/BDEC-01 2021 5
– Odyssey A64FX 7,680
– Aquarius NVIDIA

A100 360
• 78 Odyssey CPU

• Miyabi (2025 1 ) JCAHPC
• Miyabi-G with NVIDIA GH200 1,120
• Miyabi-C with Intel Xeon Max 190

– 98% Miyabi-G (GPU)

• h3-Open-BDEC (2019 6 2023
3 )

11

IB-EDR

2024
Wisteria/BDEC-01 CPU GPU

12

Odyssey
A64FX

Aquarius
A100

AIAI

- 8 -



2025 4-12
Wisteria/BDEC-01 CPU GPU

13

Odyssey
A64FX

Aquarius
A100

AI

AI

S+D+L

• Wisteria/BDEC-01 2021 5
– Odyssey A64FX 7,680
– Aquarius NVIDIA

A100 360
• 78 Odyssey CPU

• Miyabi (2025 1 ) JCAHPC
• Miyabi-G with NVIDIA GH200 1,120
• Miyabi-C with Intel Xeon Max    190

– 98% Miyabi-G (GPU)

• h3-Open-BDEC (2019 6 2023
3 )

14

IB-NDR 400Gbps
IB-NDR200 200 IB-HDR 200

File System
DDN  EXA Scaler

11.3 PB, 1.0TB/sec
All Flash Storage

Miyabi-C
Intel Xeon Max 

(HBM2e) 2 x 190
1.3 PF, 608 TB/sec

Miyabi-G
NVIDIA GH200 1,120
78.2 PF, 5.07 PB/sec

- 9 -



• Miyabi HPC
JCAHPC

• Miyabi CPU GPU 2
Miyabi-C Intel Xeon Max 190 Miyabi-G NVIDIA 

GH200 Grace Hopper Superchip 1,120

Miyabi 2025 1
15

2025 4-12
Miyabi CPU GPU

16

Miyabi-C
Xeon Max

Miyabi-G
GH200

AI
AI

- 10 -



http://www.top500.org/

Power
(kW)

GFLOPS/W
Rpeak

(PFLOPS)
Rmax

(PFLOPS)
CoresComputer/Year VendorSite

29.68560.942,821.10
64.1 %

1,809.00
(=1.809 EF)11,340,000HPE Cray EX255a, AMD 4th Gen EPYC 24C 1.8GHz, AMD Instinct MI300A, 

Slingshot-11, TOSSEl Capitan, 2024, USA DOE/NNSA/LLNL1

24,60754.982,055.72
65.8 %1.353.009,066,176HPE Cray EX235a, AMD Optimized 3rd Gen. EPYC 64C 2GHz, AMD Instinct 

MI250X, Slingshot-11
Frontier, 2021, USA DOE/SC/Oak Ridge 
National Laboratory2

38,69826.151,980.01
51.1 %1,012.009,264,128HPE Cray EX - Intel Exascale Compute Blade, Xeon CPU Max 9470 52C 2.4GHz, 

Intel Data Center GPU Max, Slingshot-11, Intel 
Aurora, 2023, USA DOE/SC/Argonne National 
Laboratory3

15,97463.321,266.28
81.5 %1,000.004,801,344EVIDEN, BullSequana XH3000, GH Superchip 72C 3GHz, NVIDIA GH200 

Superchip, Quad-Rail NVIDIA InfiniBand NDR200, RedHat Enterprise Linux
JUPITER Booster, 2025, Germany
EuroHPC/FZJ4

846.84
66.3 %561.202,073,600Microsoft NDv5, Xeon Platinum 8480C 48C 2GHz, NVIDIA H100, NVIDIA 

Infiniband NDREagle, 2023, USA Microsoft5

8,46156.48606.97
66.3 %477.903,143,520HPE Cray EX235a, AMD Optimized 3rd Generation EPYC 64C 2GHz, AMD 

Instinct MI250X, Slingshot-11, RHEL 8.9HPC 6, 2024, Italy Eni S.p.A.6

29,89914.78537.21
82.3 %442.017,630,848Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, Tofu-DFugaku, 2020, Japan R-CCS, RIKEN7

7,12461.05574.84
75.7 %434.902,121,600HPE Cray EX254n, NVIDIA Grace 72C 3.1GHz, NVIDIA GH200 Superchip, 

Slingshot-11
Alps, 2024, Switzerland Swiss Natl. SC 
Centre (CSCS)8

7,10753.43531.51
71.4 %379.702,752,704HPE Cray EX235a, AMD Optimized 3rd Gen. EPYC 64C 2GHz, AMD Instinct 

MI250X, Slingshot-11LUMI, 2023, Finland EuroHPC/CSC9

7,49432.19181.49
78.7 %241.201,824,768EVIDEN, BullSequana XH2000, Xeon Platinum 8358 32C 2.6GHz, NVIDIA A100 

SXM4 64GB, Quad-rail NVIDIA HDR100Leonard, 2023, Italy EuroHPC/Cineca10

3,59659.29130.44
80.0 %145.10479,232HPE Cray XD670, Xeon Platinum 8558 48C 2.1GHz, NVIDIA H200 SXM5 141 GB,

Infiniband NDR200, Rocky Linux 9ABCI 3.0, 2025, Japan AIST16
151.88
89.2 %135.40662,256NVIDIA DGX B200, Xeon Platinum 8570 56C 2.1GHz, NVIDIA B200 SXM 180GB, 

Infiniband NDR400, Ubuntu 20.04.2 LTSCHIE-4, 2025, Japan SoftBank, Corp.17
138.32
66.5 %91.94297,840NVIDIA DGX H100, Xeon Platinum 8480C 56C 2GHz, NVIDIA H100, Infiniband

NDR400, Ubuntu 22.04.4 LTSCHIE-3, 2024, Japan SoftBank, Corp.25
138.32
64.9 %89.78297,840NVIDIA DGX H100, Xeon Platinum 8480C 56C 2GHz, NVIDIA H100, Infiniband

NDR400, Ubuntu 22.04.4 LTSCHIE-2, 2024, Japan SoftBank, Corp.27

1,83440.6799.35
75.1 %74.58315,210Fujitsu, Supermicro SYS-221GE-TNHT-LCC, Intel Xeon Platinum 8558 48C 

2.1GHz, NVIDIA H100 SXM5 80GB, Infiniband NDR, Rocky Linux 9.4ABCI-Q, 2025, Japan AIST31
67.44

73.9 %49.85146,304HPE, HGX H200, Xeon Platinum 8558 48C 2.1GHz, NVIDIA H200 SXM5 141 GB, 
Infiniband NDR400, Ubuntu 22.04.5 LTSFPT, 2025, JAPAN FPT AI Factory40

98347.5972.80
64.3 %46.8080,640Fujitsu, Supermicro ARS 111GL DNHR LCC, Grace Hopper Superchip 72C 3GHz, 

Infiniband NDR200, Rocky LinuxMiyabi-G, 2024, Japan JCAHPC41

81648.5561.60
64.3 %39.62172,800HPE Cray XD665, AMD EPYC 9654 96C 2.4GHz, NVIDIA H100 SXM5 94 GB, 

Infiniband NDR200
TSUBAME 4.0, 2024 Japan Institute of 
Science Tokyo51

1,46815.0725.95
85.2 %22.12368,640Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu DWisteria/BDEC-01 (Odyssey), 2021, Japan

U.Tokyo81

66th TOP500 List (Nov., 2025) Rmax: Performance of Linpack (TFLOPS)
Rpeak: Peak Performance (TFLOPS), Power: kW

17

mdx
9 2

•
HW

• QC-
HPC
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• S+D+L
– Wistereia/BDEC-01
– Miyabi
– h3-Open-BDEC
– JHPC-quantum

• NEXT
•

19

h3-Open-BDEC

2019 23
https://h3-open-bdec.cc.u-tokyo.ac.jp/

e.g. Wisteria/BDEC-
01

20

Simulation
(S)

Data 
(D)

Learning
(L)

Integration of (S+D+L)

- 12 -



Multiphysics
Sato et al. 2017

21

h3-Open-UTIL/MP (h3o-U/MP)  

22

- 13 -



h3-Open-SYS/WaiIO (WaitIO)

23

• Wisteria/BDEC-01
– Aquarius (GPU: NVIDIA A100)
– Odyssey (CPU: A64FX)

• Odyssey-Aquarius
– MPI

• Odyssey-Aquarius
– IB-EDR & (FFS)
– h3-Open-SYS/WaitIO (WaitIO)

MPI

MPI

IB-EDR

– WaitIO-Socket IB-EDR
IB

– WaitIO-File FFS
– WaitIO-Hybrid: IB-EDR/FFS

24

h3-Open-SYS/WaitIO-Socket WaitIO
Odyssey-Aquarius IB-EDR 2.0TB/sec /FFS 1.0TB/sec
MPI Fortran C/C++

DescriptionWaitIO API
Non-Blocking Sendwaitio_isend
Non-Blocking Receivewaitio_irecv
Termination of waitio_isend/irecvwaitio_wait
Initialization of WaitIOwaitio_init
Process # for each PB (Parallel Block)waitio_get_nprocs

Creating communication groups 
among PB’s

waitio_create_group
waitio_create_group_wranks

Rank ID in the Groupwaitio_group_rank
Size of Each Groupwaitio_group_size
Size of the Entire PBwaitio_pb_size
Rank ID of the Entire PBwaitio_pb_rank

2021

- 14 -



•

• 3D

• AI
• Ensemble Coupling

25

3D
JDXnet

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

26

JDXnet JDXnet

- 15 -



Real-Time Sharing of Seismic Observation is 
possible in Japan by JDXnet with SINET
Japan Data eXchange network

• Seismic Observation Data (100Hz/3-dir’s/O(103) observation points) 
by JDXnet is available through SINET in Real Time
– O(102) GB/day: available at Website of NIED
– O(105) pts in future including stations operated by industry

[c/o Prof. H.Tsuruoka
(ERI/U.Tokyo)]

27

Real-Time Assimilation of “Observation+Computation” in 
Seismic Wave Propagation [c/o Oba & Furumura]

A) Pure Simulation B Assimilation+Sim.

Epicenter

Obs. Pts.

28

A Pure S B A+S

10 sec.

20 sec.

30 sec.

Data Assimilation of Wave Propagation 
by “Optimal Interpolation Technique”

(No info for Epicenter needed)

: Weighting Matrix

28

- 16 -



Real-Time Assimilation of “Observation+Computation” in 
Seismic Wave Propagation [c/o Oba & Furumura]

A) Pure Simulation B Assimilation+Sim.

Epicenter

Obs. Pts.

29

A Pure S B A+S

10 sec.

20 sec.

30 sec.

Data Assimilation of Wave Propagation 
by “Optimal Interpolation Technique”

(No info for Epicenter needed)

: Weighting Matrix

29

Initial Conditions 
are created by 
Interpolation of 
Observed Results

30

: Weighting Matrix

Seism3D/OpenSWPC-DAF
A+S

Pure S

Wisteria/BDEC-01 2017

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

- 17 -



2022

31

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 

JDXnet

Observed Data

Obs. Data

Mesh Data UG Model

WaitIO-Socket

Communications by WaitIO-Socket

32

[Kasai et al. 2021]

Aquarius: SEND Odyssey: RECV

- 18 -



33

Hi-net (Short Period) 349 pts
F-net (Broadband)       18 pts

Epicenter

2007 Mw=6.6 [c/o Prof. T. Furumura, 
ERI/U.Tokyo]

34

Results at Kotoh (N.KOTH)
N   35 37.0’
E 139 46.9’

50s

70s

90s

110s

(A+S) (Pure S)@30s

(A+S) (Pure S)

2007
Mw 6.8

- 19 -



•

• 3D

• AI
• Ensemble Coupling

35

h3-Open-UTIL/MP

WaitIO Odyssey / Aquarius

36[ 2022]

WaitIO

- 20 -



Odyssey

25 AI
Odyssey NICAM in Fortran

Aquarius PyTorch: 3-Layer Perceptron

37

2022

75% 25%

Aquarius

38

Training

NICAM NICE: 
NICAM Cloud Emulator

Arakawa et al. SCA/HPCAsia 2026 Poster (in press)

- 21 -



39

NICAM-NICE Interface using h3-Open-BDEC
NICAM

NICE: 
NICAM Cloud Emulator

40

Overlapped/Pipelined Simulation-Training is 
possible

- 22 -



Simulations Prediction by ML/NN

AI
2022

Ein

rho_q

rho

Comparison: Simulations and AI [2025]
5 parameters were added for Training the Model of 3 Parameters

42

Total air 
density

Internal 
Energy

Density of 
water vapor

Input Simulation output AI outputSimulations Prediction by ML/NNInput

Internal
Energy
Ein

Vapor
Density
rho_q

Air
Density
rho

Arakawa et al. 
SCA/HPCAsia 2026 
Poster (in press)

- 23 -



Internal Energy
Ein

Vapor Density
rho_q

Air Density
rho

2022
3 parameters 
for 3 variables

2025
8 parameters 
for 3 variables

Density of:
Cloud Water
Rain, Ice, Snow
Graupel

Arakawa et al. 
SCA/HPCAsia 2026 
Poster (in press)

44

• AI-for-Science 2020-2021
• JHPCN 2022- 2025
•

– Uncertainty Quantification of Extreme Weather 
Prediction

•

– Wisteria/BDEC-01

– AI
•

- 24 -



•

• 3D

• AI
• Ensemble Coupling

45

46

• h3-Open-UTIL/MP UTIL/MP

Odyssey Aquarius WaitIO
Ensemble Coupling

•
Ensemble-

based Data Assimilation
– O 103

O 102 Miyoshi 2014

- 25 -



[Miyoshi et al. 2014]
47

Ensemble Coupling 1/2
48

• Ensemble Coupling

–

–
Filtered Nudging

- 26 -



Ensemble Coupling 2/2
49

•

•

• NICAM
220km 64
14km

Wisteria/BDEC-01 Odyssey 9
19.3 FP32

• 64 9 2,240
FP64 112

• 1,000 64 10 1

50

224km+
14km
19.3 NH

14km

2,240 NH

• 9
3 HPC Asia 2025 Paper

• 1

HPC Asia 
2025 
Paper

- 27 -



7
51

• S+D+L
– Wistereia/BDEC-01
– Miyabi
– h3-Open-BDEC
– JHPC-quantum

• NEXT
•

52

- 28 -



JHPC-quantum
http://jhpc-quantum.org/ 
• JHPC-quantum FY.2023-FY.2028

– R-CCS
– NEDO 5G

• 2 QC 2025
– IBM 156+Qubit 6
– Quantinuum Ion-Trap 20+Qubit 2

• HPC
– QC
–

•
– h3-Open-BDEC

• 2025 Miyabi
53

A64FX
Arm X86

NVIDIA
Intel
AMD
Arm

AMD Intel
Sambanova

Cerebras
Graphcore

etc.
Quantum

h3-Open-SYS/WaitIO

CPU GPU Others

Miyabi-C/Miyabi-G HPC

NVIDIA CUDA-Q on Miyabi-G

54

Miyabi-G

Miyabi-C

IB-NDR 400Gbps
IB-NDR200 200 IB-HDR 200

File System
DDN  EXA Scaler

11.3 PB, 1.0TB/sec
All Flash Storage

Miyabi-C
Intel Xeon Max 

(HBM2e) 2 x 190
1.3 PF, 608 TB/sec

Miyabi-G
NVIDIA GH200 1,120
78.2 PF, 5.07 PB/sec

- 29 -



CUDA-Q+Miyabi
HPC

55

NVIDIA Quantum
10:00-10:10
10:10-10:30

CUDA-Q10:30 - 12:00

VQE13:00 - 14:30

HPC15:00 - 17:00
Miyabi17:00 - 17:30

• 2025 5 26 Miyabi Miyabi-G, Miyabi-C
– HPC VQE Variational

Quantum Eigensolver
– 12 22 2

Miyabi-G

Miyabi-C

Variational Quantum Eigensolver (VQE)

• Compute the minimum eigenvalue and its eigenvector for a matrix 

56

: Pauli matrix (sparse matrix)

Figure from Peruzzo, A., McClean, J., Shadbolt, P. et al. A variational eigenvalue solver on a photonic quantum processor. Nat Commun 5, 4213 (2014).

SciPy: scipy.optimize for adjust the parameters

CUDA-Q: QPU-agnostic 
platform for accelerated 
quantum supercomputing

Expectation value 

Miyabi-G

Miyabi-C
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QC-HPC Hybrid on Miyabi
• Miyabi-C: HPC + Miyabi-G: QC
• Codes are written in Python, WaitIO with Python Interface

57

Miyabi-C
HPC

Miyabi-G
QC

Variational Quantum Eigensolver (VQE)
58
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Variational Quantum Eigensolver (VQE)
59

Odyssey
HPC

Aquarius
QC

Demonstration of VQE: Hydrogen with 4 Qbits
• H2

60

•

•
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IBM Quantum System One
IBM Heron 2025 5 16

HPC JCAHPC Miyabi
IBM Quantum System One

• IBM
QII

IBM 
Quantum System One 156

IBM Heron

• IBM Quantum Heron

2023

61

IBM Quantum System One
IBM Heron 2025 5 16

HPC JCAHPC Miyabi
IBM Quantum System One • IBM 

Quantum System One
Miyabi

• QII

• Miyabi IBM IBM
Quantinuum 3

62
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Miyabi-ibm_kawasaki Connection 
through mdx

6363

Qiskit Runtime
REST API

Multi-Channel
Scheduler

ibm_kawasaki

IBM 
Quantum 
Platform

Workflow 
Server

• Login Nodes
• Compute Nodes
• Storage

• Prefect Cloud
• mdx

Prefect Console

Direct Access API

64

[Dr. Iiyama (UTokyo)]
PREFECT on mdx
Miyabi-ibm_kawasaki

Lattice Gauge Theory by SKQD (Sample-based 
Krylov Quantum Diagonalization)

64
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• S+D+L
– Wistereia/BDEC-01
– h3-Open-BDEC

• Miyabi
– JHPC-quantum

• NEXT
•

65

66
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67

68
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69

NEXT
70

• CPU GPU Monaka-X NVIDIA
• FP64 6

– 100
• GPU e.g. AMD

70
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72

NEXT AMD GPU
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(RIST)
- HAIRDESC: Advanced HPC-AI Research
& Development Support Center
( )

•
PI: 

•
PI: 

•

PI: 

•

• s R-CCS
• GPU : AMD NVIDIA

GPU GPU
GPU

• RIST HAIRDESC
•
• GPU GPU

• GPU
• GPU

• : 

• GPU
• GPU
• GPU
• GPU GPU

• GPU
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•
•

• GPU
• GPU
•
•

• R-CCS)
•
• GPU
•

• AMD NVIDIA
• GPU
• GPU
•
• GPU

• R8
•
•
• Intel

• RIST HAIRDESC
•
• GPU GPU

• GPU
• GPU

• : 

• GPU
• GPU
• GPU
• GPU GPU

• GPU
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GPU

HPC AI
Advanced HPC-AI Research  and

Development Support Center
(HAIRDESC)

HAIRDESC
78

• 2025 11 4.5
• 24.8
• NEXT HPC AI

GPU

• NEXT NVIDIA AMD
• HPSF, HANAMI, DOE

78
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Miyabi
Long but “Straight” Road

•
– 2021
–

79

2022 4

• 2022 6 NVIDIA GPU H100

– 3,000 18-30
–
–

• Fortran

• HAIRDESC Miyabi
2022 10

GPU 2022 10
• 3,000 OFP 18 30
• NVIDIA Japan 150
• Self Porting

– 8 3 1 Slack
• JCAHPC

– Zoom
–

• https://jcahpc.github.io/gpu_porting/

• Surpported Porting
– 19 OpenFOAM NVIDIA
–
–

• OpenACC/StdPar Standard Parallelism 80
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81

LanguageTarget, Method etc.Name (Organizations)Category
FortranSolid Mechanics, FEMFrontISTR (U.Tokyo)

Engineering
(5)

FortranCFD, FEMFrontFlow/blue (FFB) (U.Tokyo)

FortranCFD, FVM
FrontFlow/red (AFFr) (Advanced 
Soft)

FortranCFD, Lattice Boltzmann Method (LBM)FFX (U.Tokyo)
FortranCFD, Hierarchical Cartesian GridCUBE (Kobe U./RIKEN)
FortranDrug Discovery etc., FMOABINIT-MP (Rikkyo U.)

Biophysics
(3) Fortran, CHeart Simulation, FEM etc.UT-Heart (UT Heart, U.Tokyo)

CCardiac Electrophysiology, FVM Lynx (Simula, U.Tokyo)
FortranTurbulent MHD, FFTMUTSU/iHallMHD3D (NIFS)

Physics
(3) FortranNuclear Physics, Time Dependent DFTNucl_TDDFT (Tokyo Tech)

C++Astrophysics/MHD,  FVM/AMRAthena++ (Tohoku U. etc.)
FortranClimate/Weather, FVMSCALE (RIKEN)Climate/

Weather/
Ocean

(4)

FortranGlobal Climate, FVMNICAM (U.Tokyo, RIKEN, NIES)
Fortran77Atmospheric Science, FFT etc.MIROC-GCM (AORI/U.Tokyo)
FortranOcean Science, FDMKinaco (AORI/U.Tokyo)
FortranEarthquake Wave Propagation, FDMOpenSWPC (ERI/U.Tokyo)

Earthquake
(4)

FortranEarthquake Simulations, Spectral FEMSPECFEM3D (Kyoto U.)
FortranEarthquake Simulations, H-Matrixhbi_hacapk (JAMSTEC, U.Tokyo)
FortranEarthquake Science, BEM (CUDA Fortran)sse 3d (NIED)

HAIRDESC
•
• LLM GPU
• Portable
• CPU/GPU

82
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GPU AI
• AI

–
– FP64 64bit
– AI FP16 16bit

• 4 1

• Tensor Core
– HW
– NVIDIA V100 2018
– AMD Intel GPU AI NVIDIA

• LLM NVIDIA GPU

•

83

84

TDP
(Watt)

FP16/FP16 
Tensor Core
(GFLOPS)

16bit
Half

FP32
Tensor Core
(GFLOPS)

32bit
Single

FP32
(GFLOPS)

32bit
Single

FP64
(GFLOPS)

64bit
Double

Memory
Bandwidth 
(GB/sec)

Memory
(GB)

25018,700-9,3004,70072016P100
300130,000-16,4008,2001,13432V100
400312,000156,00019,5009,7001,55540A100

7001,979,000989,00066,90033,5003,35280H100
~1,000

(incl. CPU)1,979,000989,00066,90033,5004,02296GH200
GPU

1,2004,500,0002,250,00080,00040,0008,000192B200

History of NVIDIA’s GPU

• Tensor Core: Special HW for Computing of Small Matrices in AI 
• Shifting to AI, Saturated Performance of FP64, FP4/FP8/INT8 with 

Tensor Core are introduced in B200
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•
– I/O

• 64bit
32bit 16bit

•

•
–
– Approximate Computing

•
• FPGA

–

85

P3D: Steady State 3D Heat 
Conduction by FVM (1/2)

• 7-point Stencil
• Heterogenous Material Property

– λλ1/λ2 is proportional to the condition 
number of coefficient matrices

• Coefficient Matrix
– Sparse, SPD

• ICCG Solver
• Fortran 90 + OpenMP
• CM-RCM Reordering

86

x

yz

NX
NY

NZ ΔZ

ΔX
ΔY

x

yz

x

yz

NX
NY

NZ ΔZ

ΔX
ΔY

ΔZ

ΔX
ΔY

ΔX
ΔY( ) 0fλ φ∇ ⋅ ∇ + =

1λ

1λ
2λ

max0@ z zφ = =
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1λ

1λ
2λ

( ) 0fλ φ∇⋅ ∇ + =
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[KN et al. 2018]
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1λ

1λ
2λ

( ) 0fλ φ∇⋅ ∇ + =

FP32: Slower

Ratio of λ1/ λ2

R
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io
 o

f F
P3

2/
FP

64

Iterations Time

[KN et al. 2018]

FP32: faster
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1λ

1λ
2λ

( ) 0fλ φ∇⋅ ∇ + = -40~-45% Time by FP32

+20% iterations 
by FP32

Ratio of λ1/ λ2

R
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io
 o

f F
P3

2/
FP

64

Iterations Time

[KN et al. 2018]
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( ) 0fλ φ∇⋅ ∇ + = -40~-45% Time by FP32

+20% iterations 
by FP32

Ratio of λ1/ λ2
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f F
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2/
FP
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Iterations Time

[KN et al. 2018]

1.E.+04
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[Sakamoto et al. 2020]Results on Intel Xeon BDW λλ1= λ2
N=1283, : CPU : Memory Time

91
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•
– Approximate Computing

OK
•

– H
–

• H
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• 2001
– M 0
–

2018 2019
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Ogita & KN 2019 1/2
93

9
32 2

ˆ ˆ ˆˆ, / ( 10 )Az r r Az r ε −= − < =

2
2ˆ, ( 10 )Ay e e Ay ε −

∞
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12
12 2

ˆ, / ( 10 )Ax b b Ax b ε −= − < =

• 3 P3D
•
•
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ˆ1
y b A x z

x x z
e Ay
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Ogita & KN 2019 2/2
94

• ICCG
– ICCG
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2 21
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NX=NY=NZ=128

better

Computed error bounds are significantly improved!

1.E-12

1.E-10

1.E-08

1.E-06

1.E-04

1.E-02

1.E+00

1.E+0 1.E+1 1.E+2 1.E+3 1.E+4 1.E+5 1.E+6
lambda1 / lambda2

Improved error bound

Maximum relative error

Relative residual norm

New error bound

Residual norm10-4

10-5

Previous bound

[Ogita & KN 2019]
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FY.2018

FY.20191λ

1λ
2λ

( ) 0fλ φ∇⋅ ∇ + =

1.E-15

1.E-11

1.E-07

1.E-03

1.E+01

1.00E+00 1.00E+02 1.00E+04 1.00E+06 1.00E+08 1.00E+10

R
at

io

Dmax/Dmin

Case-1a-D: Rel.Err.Bound
Case-1a-S: Rel.Err.Bound
Case-1a-D: Residual Norm
Case-1a-M: Residual Norm
Case-1a-S: Residual Norm

Relative Error Bound, REB
Residual Norm, RN [KN HPC188, 2023]

REB~RN REB 1 D:FP64 S FP32 M: S
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λ2

λ1

λ1

D-REB
S-REB
D-RN
M-RN
S-RN
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Case-1b-D: Rel.Err.Bound
Case-1b-S: Rel.Err.Bound
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Case-1b-M: Residual Norm
Case-1b-S: Residual Norm

D-REB S-REB
D-RN M-RN S-RN

Case-1 Case-2
λ1/ λ2 =100-106 λmax/ λmin =101-1010

Ogita & KN 2019
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Residual Replacement RR
[Ghysels et al. 2014], [Yamazaki et al. 2022] 

97

• CG xi 1 = xi + αipi ri 1 = ri - αiApi
xi ri

• xi
r= b - Axi

ri

• RR r= b - Axi

• Ghesels et al. 2014

1: r0:= b-Ax0; u0:= M-1r0; p0:= u0
2: for i=0 … do
3: si:= Api
4: αi:= (ri,ui)/(si,pi)
5: xi+1:= xi + αipi
6: ri+1:= ri- αisi
7: ui+1:= M-1ri+1
8: βi:= (ri+1,ui+1)/(ri,ui)
9: pi+1:= ui+1 + βipi
10: end do

KN HPC-199, 2025

Residual Replacement for Original PCG (Alg.1)
98

Compute r(0)= b-[A]x(0)
for i= 1, 2, …

solve [M]z(i-1)= r(i-1)
ρi-1= r(i-1) z(i-1)
if i=1
p(1)= z(0)
else

βi-1= ρi-1/ρi-2
p(i)= z(i-1) + βi-1 p(i-1)

endif
q(i)= [A]p(i)
αi  = ρi-1/p(i)q(i)
x(i)= x(i-1) + αip(i)
r(i)= r(i-1) - αiq(i)
check convergence |r|

end

Compute r(0)= b-[A]x(0); y=0
for i= 1, 2, …

solve [M]z(i-1)= r(i-1)
ρi-1= r(i-1) z(i-1)
if i=1
p(1)= z(0)
else

βi-1= ρi-1/ρi-2
p(i)= z(i-1) + βi-1 p(i-1)

endif
q(i)= [A]p(i)
αi  = ρi-1/p(i)q(i)
x(i)= x(i-1) + αip(i)
r(i)= r(i-1) - αiq(i)
if time to replace
y= y + x(i)
r(i)= b – Ay
x(i)=0

endif
check convergence |r|

end
x= x(end) + yKN HPC-199, 2025
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Iterative Refinement IR
[Higham 2022] 

99

•

–
–

Target Linear Equation
Ax=b (Double Precision)
d0= b - Ax0, ρ0= ||d0||

Coef. Matrix in Single 
Precision A’

Inner-Loop Solver by 
Lower Precision

Solve A’z= dl/ρl

Iterative Refinement
xl+1 = xl + ρl z

dl+1 = b - Axl+1, ρl+1= ||dl+1||

Checking
ρl+1<εouter||b||

New RHS of Inner Loop
dl/ρl

Convergent Solution
(Double Precision) x

Converged

NOT
Converged
l= l+1

CG Solver by Iterative RefinementKN HPC-199, 2025

Case-1 = Alg.1-D
Alg.1-S-IR Alg.1-S-IR-RR Dmax/Dmin 104 Dmax/Dmin=106

Alg.1-M Alg.1-M-RR

0.50

0.75

1.00

1.25

1.50

1.0.E+00 1.0.E+01 1.0.E+02 1.0.E+03 1.0.E+04 1.0.E+05 1.0.E+06

N
or

m
al

iz
ed

 A
m

ou
nt

 o
f C

om
pu

ta
tio

n

Dmax/Dmin

Alg.1-D Alg.1-S
Alg.1-M Alg.1-M-RR
Alg.1-S-IR Alg.1-S-IR-RR

( ) RHSλ φ∇ ⋅ ∇ = −

1λ

1λ
2λ

max0@ z zφ = =
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Low/Mixed Precision Computing
•
• Accuracry
• FP64 FP64

101
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Case-1b-D: Rel.Err.Bound
Case-1b-S: Rel.Err.Bound
Case-1b-D: Residual Norm
Case-1b-M: Residual Norm
Case-1b-S: Residual Norm

Ozaki Scheme by Emulation (Ozaki-I, Ozaki-II)
• Ozaki-I

–

DGEMM
•

• INT8 Tensor Core

• FP64

–

102

–

–
Ozaki-II GPU

–
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Ozaki Scheme on GH200
[Ozaki, Uchino, Imamura 2025]  https://arxiv.org/pdf/2504.08009

103

Ozaki Scheme on RTX4090
[Ozaki, Uchino, Imamura 2025]  https://arxiv.org/pdf/2504.08009

104
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HAIRDESC
•
• LLM GPU
• Portable
• CPU/GPU

105

AI
HAIRDESC AI

106

Dr. Rick Stevens (ANL)
ScalAH25 WS@SC25
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LLM GPU 2025
• Claude Code

– Anthropic AI

– CLI
Git

107

x

y

z

Uz=0 @ z=Zmin

Ux=0 @ x=Xmin

Uy=0 @ y=Ymin

Uniform Distributed Force in 
z-direction @ z=Zmax

(Ny-1) elements
Ny nodes

(Nx-1) elements
Nx nodes

(Nz-1) elements
Nz nodes

x

y

z

Uz=0 @ z=Zmin

Ux=0 @ x=Xmin

Uy=0 @ y=Ymin

Uniform Distributed Force in 
z-direction @ z=Zmax

(Ny-1) elements
Ny nodes

(Nx-1) elements
Nx nodes

(Nz-1) elements
Nz nodes

• GeoFEM/Cube [KN SC’03]
–

• Block-Jacobi-Type Localized SGS Preconditioned CG Solvers
• Fortarn90 + MPI + OpenMP

– Target Functions
• CG Solvers: General
• Matrix Assembly: Problem Specific

•
•
• CLAUDE.md

Matrix Assembly 
CG Solver
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Matrix Assembly 
CG Solver

• AI CG Mat-Assembly

• AI CPU

• AI 1 Rick Stevens
@SC25

HAIRDESC
•
• LLM GPU
• Portable
• CPU/GPU

110
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• GPU
– NVIDIA, AMD, Intel
– Portability

•
• AMD NVIDIA NVIDIA

• Kokkos
– HW CPU GPU Performance Portability

US-DOE Exascale Computing Project, ESC
• C++
• https://kokkos.org/

• HPSF High Performance Software Foundation
– The LINUX Foundation Projects SPACK Kokkos
– 2025 3

• https://hpsf.io/

111

http://www.top500.org/

Power
(kW)

GFLOPS/W
Rpeak

(PFLOPS)
Rmax

(PFLOPS)
CoresComputer/Year VendorSite

29,58158.992,746.38
63.4 %

1,742.00
(=1.742 EF)11,039,616HPE Cray EX255a, AMD 4th Gen EPYC 24C 1.8GHz, AMD Instinct MI300A, 

Slingshot-11, TOSSEl Capitan, 2024, USA DOE/NNSA/LLNL1

24,60754.982,055.72
65.8 %1.353.009,066,176HPE Cray EX235a, AMD Optimized 3rd Gen. EPYC 64C 2GHz, AMD Instinct 

MI250X, Slingshot-11
Frontier, 2021, USA DOE/SC/Oak Ridge 
National Laboratory2

38,69826.151,980.01
51.1 %1,012.009,264,128HPE Cray EX - Intel Exascale Compute Blade, Xeon CPU Max 9470 52C 2.4GHz, 

Intel Data Center GPU Max, Slingshot-11, Intel 
Aurora, 2023, USA DOE/SC/Argonne National 
Laboratory3

15,97463.321,266.28
81.5 %1,000.004,801,344EVIDEN, BullSequana XH3000, GH Superchip 72C 3GHz, NVIDIA GH200 

Superchip, Quad-Rail NVIDIA InfiniBand NDR200, RedHat Enterprise LinuxJUPITER Booster, 2025, USA EuroHPC/FZJ4
846.84
66.3 %561.202,073,600Microsoft NDv5, Xeon Platinum 8480C 48C 2GHz, NVIDIA H100, NVIDIA 

Infiniband NDREagle, 2023, USA Microsoft5

8,46156.48606.97
66.3 %477.903,143,520HPE Cray EX235a, AMD Optimized 3rd Generation EPYC 64C 2GHz, AMD 

Instinct MI250X, Slingshot-11, RHEL 8.9HPC 6, 2024, Italy Eni S.p.A.6

29,89914.78537.21
82.3 %442.017,630,848Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, Tofu-DFugaku, 2020, Japan R-CCS, RIKEN7

7,12461.05574.84
75.7 %434.902,121,600HPE Cray EX254n, NVIDIA Grace 72C 3.1GHz, NVIDIA GH200 Superchip, 

Slingshot-11
Alps, 2024, Switzerland Swiss Natl. SC 
Centre (CSCS)8

7,10753.43531.51
71.4 %379.702,752,704HPE Cray EX235a, AMD Optimized 3rd Gen. EPYC 64C 2GHz, AMD Instinct 

MI250X, Slingshot-11LUMI, 2023, Finland EuroHPC/CSC9

7,49432.19181.49
78.7 %241.201,824,768EVIDEN, BullSequana XH2000, Xeon Platinum 8358 32C 2.6GHz, NVIDIA A100 

SXM4 64GB, Quad-rail NVIDIA HDR100Leonard, 2023, Italy EuroHPC/Cineca10

65th TOP500 List (June, 2025) Rmax: Performance of Linpack (TFLOPS)
Rpeak: Peak Performance (TFLOPS), Power: kW

112

AMD NVIDIA Intel GPU
• AMD NVDIA
• AMD NVIDIA AI

– AI
• HIP Heterogeneous-compute Interface for Portability AMD

– AMD NVIDIA CUDA
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TDP
(Watt)

FP16/FP16 
Tensor Core
(GFLOPS)

16bit
Half

FP32
Tensor Core
(GFLOPS)

32bit
Single

FP32
(GFLOPS)

32bit
Single

FP64
(GFLOPS)

64bit
Double

Memory
Bandwidth 
(GB/sec)

Memory
(GB)

25018,700-9,3004,70072016P100
300130,000-16,4008,2001,13432V100
400312,000156,00019,5009,7001,55540A100

7001,979,000989,00066,90033,5003,35280H100
~1,000

(incl. CPU)1,979,000989,00066,90033,5004,02296GH200
GPU

1,2004,500,0002,250,00080,00040,0008,000192B200

History of NVIDIA’s GPU

• Tensor Core: Special HW for Computing of Small Matrices in AI 
• Shifting to AI, Saturated Performance of FP64, FP4/FP8/INT8 with 

Tensor Core are introduced in B200

• OpenACC OpenMP
–
– OpenACC NVIDIA OpenMP AMD

Solomon [Miki et al. 2024] (1/2)
Unified Interfaces for Directive-based GPU Offloading

114

•
OpenACC

OpenMP
– -DOFFLOAD_BY_OPENACC
– -DOFFLOAD_BY_OPENMP_TARGET

•
–

Before

After
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• N
CUDA/HIP/SYCL

GPU
60-80%

– GPU

• Free

Solomon [Miki et al. 2024] (2/2)
Unified Interfaces for Directive-based GPU Offloading
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NVIDIA H100 SXM NVIDIA GH200 AMD MI210

Intel GPU 
Max 1100

• C/C++
– Fortan HAIRDESC

• Kokkos HPSF

116
LanguageTarget, Method etc.Name (Organizations)Category

FortranSolid Mechanics, FEMFrontISTR (U.Tokyo)

Engineering
(5)

FortranCFD, FEMFrontFlow/blue (FFB) (U.Tokyo)
FortranCFD, FVMFrontFlow/red (AFFr) (Advanced Soft)
FortranCFD, Lattice Boltzmann Method (LBM)FFX (U.Tokyo)
FortranCFD, Hierarchical Cartesian GridCUBE (Kobe U./RIKEN)
FortranDrug Discovery etc., FMOABINIT-MP (Rikkyo U.)

Biophysics
(3) Fortran, CHeart Simulation, FEM etc.UT-Heart (UT Heart, U.Tokyo)

CCardiac Electrophysiology, FVM Lynx (Simula, U.Tokyo)
FortranTurbulent MHD, FFTMUTSU/iHallMHD3D (NIFS)

Physics
(3) FortranNuclear Physics, Time Dependent DFTNucl_TDDFT (Tokyo Tech)

C++Astrophysics/MHD,  FVM/AMRAthena++ (Tohoku U. etc.)
FortranClimate/Weather, FVMSCALE (RIKEN)Climate/

Weather/
Ocean

(4)

FortranGlobal Climate, FVMNICAM (U.Tokyo, RIKEN, NIES)
Fortran77Atmospheric Science, FFT etc.MIROC-GCM (AORI/U.Tokyo)

FortranOcean Science, FDMKinaco (AORI/U.Tokyo)
FortranEarthquake Wave Propagation, FDMOpenSWPC (ERI/U.Tokyo)

Earthquake
(4)

FortranEarthquake Simulations, Spectral FEMSPECFEM3D (Kyoto U.)

FortranEarthquake Simulations, H-Matrixhbi_hacapk (JAMSTEC, U.Tokyo)
FortranEarthquake Science, BEM (CUDA Fortran)sse_3d (NIED)
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• Fortran
– Fortran
–

• GPU
• 10

– Kokkos Solomon Fortran
•
•

– Solomon Fortran Kokkos
– LLM

• Sekender et al., Finding Equivalent OpenMP Fortran and C/C++ Snippets using Large 
Language Models, ACM Proceeding of IWOMP 2024

– https://dl.acm.org/doi/abs/10.1007/978-3-031-72567-8_10

• GPU Fortran
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HAIRDESC
•
• LLM GPU
• Portable
• CPU/GPU

118
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NVLink-C2C on GH200
• Grace-Hopper

NUMA
• CPU-GPU

NVLink-C2C 450GB/sec/dir
– PCIe Gen 5 7
– CPU-GPU
–

•
• AMD MI300A

• GPU CPU

–
• GPU
• CPU 119

CPU-GPU 1/2
• CPU

– GPU
– GPU

•
• Adaptive Mesh Refinement AMR

• CPU GPU NVIDIA 
GH200 NVLink-C2C

• GPU CPU
2025-HPC-198-42 2025

– Miyabi-G Grace-Hopper

120
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• SP-MIROC on Miyabi with 
NVIDIA GH200
– MIROC: low-cost global component 

using only 2 cores of host CPU
– SCALE-RM: expensive detailed 

regional weather model on GPU
• Embarrassingly Parallel Computation

– 69 cores on Grace CPU are unused
• Motivation

– Utilization of 64 cores of Grace for 
SCALE-CPU, which co-works with 
SCALE-RM

GPU CPU
2025 1/2

121

• SCALE
– GPU: 1,600 domains, CPU: 448 

domains, well-balanced.

• Max. 25% Speed-up by SCALE-CPU
– GPU:CPU for FP64 performance is 22:1, 

while ratio of memory bandwidth is 8:1
– allowing Grace CPUs to contribute 

substantially to the total performance. 
• Total energy consumption of the 

GH200 module increased by 5~10 % 
– because energy efficiency of Grace GPU 

is lower than Hopper CPU.

GPU CPU
2025 2/2

122
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NVLink Fusion
NVLink NVIDIA
CPU Intel

123

CPU-GPU 2/2
• NEXT NVLink-C2C/Fusion
• GPU CPU

– GH200 FP64 22:1 8:1
– NEXT FP64 100:1

• NEXT Memory-Bound GPU
CPU

124

• CPU-GPU

– I/O
–

CPU Monaka-X
– Elapsed CPU=GPU
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SC25 Gordon Bell Climate Award
Atmosphere-Ocean-Land Coupling on NVIDIA GH200 CPU/GPU of the 
JUPITER System@JSC

125

• S+D+L
– Wistereia/BDEC-01
– Miyabi
– h3-Open-BDEC
– JHPC-quantum

• NEXT
•

126
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• Wisteria/BDEC-01 Miyabi h3-Open-BDEC
• QC-HPC
• NEXT

– S+D+L AI for Science
• h3-Open-BDEC
• AI

– QC-HPC
– GPU

• CPU-GPU
• FP64 Ozaki Scheme
• GPU

– HPSF Kokkos Solomon
– Fortran 10
– AI LLM

127

•

•
•
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アドバンスソフト
からの情報提供

1. 今後のセミナー予定

2. セミナー資料のダウンロード

3. アーカイブ動画のご案内

Copyright ⓒ2025 AdvanceSoft Corporation. All rights reserved.

今後のセミナー予定

第10回 2026年1月23⽇（⾦）
14:00〜15:30

「地層処分の安全評価における
シミュレーションの活用と展望」

原⼦⼒発電環境整備機構
技術部 性能評価技術グループ
グループマネージャー 石田 圭輔 様

受付中

アドバンス・シミュレーション・セミナー2026の企画も進⾏中です。

ぜひご期待ください。
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下記のURLから、過去のセミナー資料をダウンロード可能です。
https://www.advancesoft.jp/download/

Copyright ⓒ2025 AdvanceSoft Corporation. All rights reserved.

YouTubeにて、セミナーのアーカイブ動画を配信中
https://www.youtube.com/user/advancesoft

4
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警告 
このレポートに収録されている⽂章および内容については、ご⾃⾝のために役⽴てる⽤途に限定して無料配布しています。 
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