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Society 5.0 offers a new growth model with a view of “solving social issues” as well a eating a
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Wisteria/BDEC-01 BDEC:T &4+ F— 45+ %8 (S+D+L)
20215814 H:E FAE5 MEDE=HDT IV ITA—L

(Big Data & Extreme Computing)

- REARFEHIFv2 /R
331 PF, 838 PB/SGC. , ﬂﬁ% L IR 4 Wisteria Platform for Integration of (S+D+L)
— ~4 .5 MVA(EF:EH ;&07%) ~360m2 "‘ BDEC-01 Big Data & Extreme Computing
» Hierarchical, Hybrid, Heterogeneous (h3) T
Y Fujitsu/Arm A64FX
— 25.9PF, 7.8PB/s
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Simulation Nodes
Odyssey srEREFEa—F
25.9 PF, 7.8 PBI/s

Ialb—i 3y
/—F#, Odyssey
Fast File | Shared File

System [ System Wisteria/BDEC-01 4

.0 PB, . BHEE, DDA " . |5 —
11.00TPBBIs oz.gosTPBB/’s = T—2FE/—FE o

Aquarius

Data/Learning Nodes

Aquarius
7.20 PF, 578.2 TB/s

%Y Wisteria
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> AT LighkX

>2ab—->3>/)—-k: 7,680/—R (BE:mEEMEEE 25.9 PFLOPS, #8XAEUI\>KiE 7.8 PB/s)

T—H-F8B)—R:45)—-R (REBREBEIERE 7.2 PFLOPS, #AEUYN\>RiE 578.2 TB/s)

(o)
FUJITSU

i s\EBIERRIL—% (Ethernet)

oJ4>)—k

FUJITSU Server

= =@
-y oy

FUJITSU Server
PRIMERGY GX2570 M6 x 45./—k

>2ab—-33>)—REF

¢ e
[

PRIMERGY RX2530 M5 x 20/—Rk FUJITSU Server
HIRmEE e (fSHE) 1 96TFLOPS PRIMERGY RX2530 M5 x 2
HWAEUBE 1 7.5TiB ETERNUS DX60 S5 x 1

BWFIAEE : 14.4TB

FUJITSU Supercomputer 21l —33> /R J—R#&1h Intel Xeon Platinum 8360Y
PRIMEHPC FX1000 x 7,680.—K (20597) Zy~J—7 ( Processor (2.40GHz, 3617) x2)
gﬁ}E§ﬁ7E§'l‘iﬁg(1g*%g) : 25.9PFLOPS (TOfU’f‘/@‘]?‘ﬁJ\D) J—R&1h NVIDIA A100 x 8E)

TS : 240TiB JHE7>a I RE 13TBS | ommiam B e (148E) : 7.2PFLOPS

HAEUNRIE : 7.8PB/s HWAEVESE . 36.5TiB,fﬁfﬁi"EU/(‘>F¢§ : 578.2TB/s

—4-F8 - PRErvbD-7 & /- PEESERYETJ—7 (InfiniBand EDR/HDR)
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SRy NI
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BRIV AT s HBEI7AINIAT A EifH—) B BIEY—-N\BFryNI—UAN -
MDS,MDT x1twk  0SS,0ST x16tzyh ) Xlt‘y'\ o Q nen Q Q‘ ‘
........... > FUJITSU Server
v PRIMERGY RX2530 M5 ‘ ‘ i I'i
e _ FUJITSU Server

IPAVSZF L« FEFS TPASZF L : FEFS x13 w 3‘3 a
AN~ 97 —SHRERE : 1.0TB/s AR~ S5 —EEHE : 0.5TB/s S . | v DX1o0 S8 % 1 | ¢ _
MDS : PRIMERGY RX2530 M5 X 2 MDS : PRIMERGY RX2530 M5 x 4 A, Wep 2. RIS < 42078 Y 2 2 BDEC-01
MDT : ETERNUS AF250 S3 x 1 MDT : ETERNUS AF250 S3 x 1 1U57/07x2) % =
0SS, OST : 2VM/CM, DDN SFA400NVXE x 16 0SS, OST : 1VM/CM, DDN SFA7990XE x 16
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Wisteria-Odyssey® [ otu-D

T IILT7ARIC
e Tofu-D F24K: 207 v 7 12ME
L7770

« X,Y,Z,a,b,c)=(10,8,8,2,3,72) 1172232 5

= 3Rt 2RTT. 1IRTICEFEL TEE
AN LA (&%)
o AT
3.)\;5&; %kax%ixm Xéf (25 )L 7 x55 v —10) F—5 %
« 22R7G: 60 x 128
. X*a*b Y*Z*c
e 12X7T: 7680
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Aquarius D&k

e Intel Xeon Platinum 8360Y (36¢ 2.4GHz) x 24 v bk, b12GBX E Y
00 GPU

o /— FHT7YBEDNVIDIA Al

XEY /N RE:
409.6 GB/sec
/ UPI
CPU1 < . CPU2
y Intel Xeon Platinum ~ Intel Xeon Platinum
8360Y 8360Y
DDR4 (ICX) (ICX) DDR4
PCI Express:
Gen4 x16 = 16 GHz x 16 (128b130b)
x16 x16 x16 x16 | =31.5GB/s (FFAM)
x16 x16
[ M PLX s - PLX PLX - s PLX [
IB-
- . EIB- A R
PCle G)e(qg 6 E x16 x16 x16 x16 - x16 F;(?|66 Gen4 -
500 Gbps x 4 link NVLink3
ps x 4 lin INk3:
R A100 A100 A100 A100 A100 A100 A100 A100
(/—F57=Y) GPU%71-Y 50 GHz x4x2 x6
\ 4 y \ 4 A y y \ 4 y = 300 GB/S (J#jj_lﬂ)
m RRAFIEREB T Y— 2021/6/4 HET 2T Wisteria= i ) 11
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6 Rjgivira/ bh—3X

25.9 PFLOPS 7.2 PFLOPS
7,680 45
240.0 TiB 36.5 TiB

Full-bisection Fat Tree

Tofu/ 22— kD InfiniBand HDR(200Gbps) x 4

FEFS (Fujitsu Exabyte File System)
DDN SFA7990XE
16
25.8 PB
504 GB/s
FEFS (Fujitsu Exabyte File System)
DDN SFA400NVXE
16
1.0 PB
1.0 TB/s
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Wisteria-O (Odyssey)
FUJITSU Supercomputer

Wisteria-A (Aquarius)

FUJITSU Server PRIMERGY GX2570

RIVVE PRIMEHPC FX1000 M6
5 Intel Xeon Platinum 8360Y

0ty 4 AB4FX (B 3—K 4 :Ice Lake)
J0vyHE (AT7H) 1 (48+F7 L R3ba72or 4) 2 (36+36)

CPU 2 3h £k 2.2 GHz 2.4 GHz
BmEE e 3.3792 TFLOPS 5.53 TFLOPS
AEYRBR= 32 GB 512 GiB
AT EiENE 1,024 GB/s 409.6 GB/s
JOtyvg4 NVIDIA A100
SM%% (B {K) 108
AEYRE= (BIF) 40 GB
AT FiIE (BEIK) 1,555 GB/s
B EE M RE (BE(K) 19.5 TFLOPS

GPU BH &% - 8

CPU-GPUFE &5

GPUFE #&#e

PCI Express Gen4 x 16L—>
(1L—2®71=Y /A [32 GB/s)

NVLink x 122
(1&&H1=Y B A F25GB/s)
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Wisteria-O (Odyssey) Wisteria-A (Aquarius)

OS Red Hat Enterprise Linux 8 (aarch64) Red Hat Enterprise Linux 8 (x86_64)
a5 GNU a2 /15 GNU /15
Intel 3> 7\45(Fortran77/90/95/2003/2008.
C. C++)
BB aV/(5 NVIDIA HPC SDK
(Fortran77/90/95/2003/2008. C. (Fortran77/90/95/2003/2008, C. C++,
C++) OpenACC 2.7)
NVIDIA CUDA SDK

(CUDAC. CUDA C++)

Iyt—I@IE

At =+ B 5 \
S 551 T@Ett EHMPI Intel MP1, Open MPI



Wisteria-O (Odyssey) Wisteria-A (Aquarius)

SuperLU, SuperLU MT. SuperLU DIST., METIS, MT-METIS. ParMETIS. Scotch. PT-
Scotch, PETSc. Trillinos, FFTW., GNU Scientific Library, NetCDF . Parallel netCDF, HDF5.
Parallel HDF5, CMake. Miniconda. Xabclib, ppOpen-HPC. MassiveThreads., Boost C++,

SA4T51) mpiJava

ELTE#HES14751)(BLAS, CBLAS,
LAPACK. ScalAPACK)

Intel#t &5 4J51)(MKL)(BLAS. CBLAS. LAPACK
. ScaLAPACK) . cuBLAS. cuSPARSE. cuFFT.
MAGMA. cuDNN. NCCL

OpenFOAM. ABINIT-MP, PHASE. FrontFlow/blue. FrontiISTR, REVOCAP-Coupler,
REVOCAP-Refiner, OpenMX, MODYLAS. GROMACS. BLAST. R packages. bioconductor,
BioPerl, BioRuby, BWA, GATK, SAMtools. Quantum ESPRESSO. Xcrypt. ROOT. Geant4,

TI)r—i3y LAMMPS., CP2K, NWChem, DeepVariant, Paraview, Vislt, POV-Ray. TensorFlow. Chainer,
PyTorch. Keras. Horovod, MXNet

Theano

autoconf, automake. bash. bzip2. cvs. emacs. findutils. gawk. gdb. make. grep. gnuplot.

. . . . 7(_\ >
S TR T gzip. less. m4. python, perl. ruby. screen. sed. subversion, tar. tcsh, tcl, vim, zsh. git 7&&

Globus Toolkit, Gfarm. FUSE

a T REE Singularity Community Edition
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h3-0pen BDEC Hierarchical,

[HE+ T3+ EE IMEEERTH5EHNY Iz 7ER nse,?erli'g’geneous

I EERARE (S) (2019FE~23FE, KF:HEHE) Big Data &

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

@ ?ZE)J*E x1,~§ *i 1%%35%@]
Fa—=UFIZKAHETERE
[CEDCEHIHEREE

1Tl

h3-Open-BDEC

App. Dev. Framework

Control & Utility

Numerical Alg./Library

== — .. i : Integration +
@ B Eﬁ T Q%EE}J77 A—7 New Principle for Simulation + Data + C teg et ti o
HEOEIHMHBWEEF Computations Learnin ommunications
%‘ e e % P 9 Utilities
= i e h3-Open-APP: Simulati h3-Open-SYS
S Algorith ith High- -Open- : Simulation - -
@ /\T M V—Txi%iﬁ (eg . Per?c?rrr:na};se,wéeliaé?lity, Applﬁ:ation Development Control & Integration
. . _ Efficiency
Wisteria/BDEC-01) [THEITDY S nORenUTiL
— — - -VER - - : T X
J I‘ '-7 17, 1—74 U TA E¥ Verifiggt%r)le:f Accuracy & ODF::Q gcﬁlﬁce[) o Ut|I|t|e(s:c1:cr>r:pLuat€gg-Scale
Hierarchical, H b E ' *i -
ierarchical, Hybrid, Heterogeneous —  FEE QL ep § I e wierarchical, Hybrid, Heterogeneons
: . h3-Open-AT h3-Open-DDA: Learning
h3 ﬂnen BDEc ‘g . Automatic Tuning Data Driven Approach /h3 une“ BDE.,C
}f;ii;* / Big Data & Extreme Computing //
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h3-Open-SYS/WaitlO-Socket (WaitlO)

Odyssey-Aquariusfi]IB-EDR(2.0TB/sec) #£H

AR ITT—RATE

IH:Fortran, C/C++MhSEEY

WaitlO AP

waitio_isend
waitio_irecv

waitio wait
waitio_init
waitio_get _nprocs
waitio_create group
waitio_create group_wranks
waitio_group_rank
waitio_group_size
waitio_pb_size
waitio_pb_rank

Non-Blocking Send

Non-Blocking Receive

Termination of waitio_isend/irecv
Initialization of WaitlO

Process # for each PB (Parallel Block)

Creating communication groups
among PB’s

Rank ID in the Group

Size of Each Group

Size of the Entire PB

Rank ID of the Entire PB

BEEMPISA Y1

HL AI RE

Waitio Instance  WAITIO_NPB=3
| | |

Parallel Block
mpiexec... -n 32 ./a.out

PBID=0 PBID=2
v B

e

WAITIO_MASTER_HOST=xxx |-

WAITIO MASTER PORT?WV <
| [ I PP o Jps I N P e |
Parallel Block
mpiexec... -n 8 ./a.out PBID=1

[{£7Tit 2021]



Seism3D/OpenSWPC-DAF
ME )T ILEALT—2REIE+2 32— 30 (A+S)

(B2 EHE (A BT ]

ReS|duaI n: Time Step

Comp. Assim.

1£_ /\:L l/—/El/d)O—'% (Pure S) E /;;:m—():((:) + W((;?Z —Hx )p W: Weighting Matrix

. — / = Fx% F: Wave Propagation
Wisteria/BDEC-01BAFE D E>H [+ (20174) Tuat T e
(A+S) Assimilation+Simulation 2 (Pure S) Pure Simulation/Forecast

forecasted F3§
I Jf ; 1

assimilated [A{t,

AL O%E
residual from obs.
& —

observation

b) n+1 ste
forecasted ass:mn'ated
e f : ‘ K & ..'-

[c/o Prof. T. Furumura, ERI/U.Tokyo]
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EJEI%HH_’.EE’JVE:LI/—VHJ+ﬁﬁ:ﬂ'lT—’ill_Jﬂ:.
[, B R, S LR, (5T, i, 2022]

%! Wisteria Output %
¢ ¢ BDEC-01 o

Data/Learning *
Observed Data Nodes: Aquarius m

Intel Ice Lake + NVIDIA A100

7.20 PF, 578.2 TB/s

Filtered Comp.
Results |RYEL [eETd Results

Sone7d
Obs. Data 2.0 TB/s

Simulation Nodes:
Odyssey

External Server Seism3D/

OpenSWPC-DAF

25.9PF, 7.8 PB/s Enesh Dati EJG Modeﬂ

for Observed

Fujitsu/Arm A64FX
Data j
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h3 Ullen BDEC
/// """""""""""""""""""""""

h3-Open-UTIL/MP

K& -BEERARHTS—DHLE
WaitlO& M EH#E : 51 & (Odyssey) - FE /HEEH (Aquarius) 3E i

|

i Model

HPC App AnaXswlML

(Fortran) PP : -
Visualiztion

(Python)

F<->P adapter
h3o0-U/MP

A huge amount of

simulation data .
output WaitlO
Coupling
*+* Wisteria BEDR e ¢ wisteria
o ¢ BDEC-01 yssey o ¢ BDEC-01 Aquarius
[{EJT, T, I\ GREH) #th 2022] 2
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EREYEIaL—ay s den e
HMEBFETILFHFHRBFETIL(RSA)E—3Y) .
2R DEHEED25%Z HHHMBFETIILVZAITEZRZS

BfEEYI1L— 3> :0dyssey (NICAM in Fortran)
& - #E5® : Aquarius (PyTorch: 3-Layer Perceptron)

S

Svrac,
82

Coupling without
Grid RemappRing

—
SE72S

il A
[ 7/ 7 B /77 g
y / NN

High Resolution Atmospheric Model
(Convection-Resolving Mode)

\ [ ] J
' '
Coupling Phase 1 Coupling Phase 2

Low Resolution Atmospheric Model
(Convection-Parameterization Mode)

Training with high-resolution Replacing Physical Process
NICAM data in Low-Resolution NICAM . -
with Machine Learning ['fﬁ,“', /\1't (iﬁiﬂtﬁﬁ) , EF' -% 2022]

Diagram of applying ML to an atmospheric model



Higrarchical, Hybrid, Befsroganasus

Z h3-0pen-BDEC
4\3,&\,-’” Big Dara & Exteame Computing

‘/E:Ll/—ya/&Ald)J:tﬁx
AN EL[/ZRE, WtBI*)l/jF IKEREE
KA. 2DEEARAE, ERIEXELIEA *L’CL\%S RNl R GRIEHD, & 2022]

0.70 0.100
75 75 - .
0.65 75 0.075
50 1 0.60 50 1 ) 50 1 i 0.050
- ” ”
25+ 0.55 25 1 ) * 25 A ) * 0.025
V— =
T e [ 0 - 0.50 0 0 0.000
= X\ >Z,
254 0.45 25 4 —25 —0.025
—50 - 0.40 —50 —50 —0.050
0.35 —0.075
—75 s |\ —75 —75
T T T T —— T 0.30 T T T T T . T . . . . . . : —0.100
—150 -100 —50 0 50 100 150 —150 -100 —50 0 50 100 150 —150 -100 —50 0 50 100 150
200000
75 4 75 75 0.6
190000
50 50 50 0.4
~ r p
25 1 \ Y ﬂ 180000 25 1 PR 25 L 0.2
il: » ; % ‘
o4 . K % 170000 04 o4 0.0
- &
I =257 160000 —25 —25 0.2
~
150000 =507 =501 —0.4
75 NS |\ ' = l\WIWIw —75 4 ~75 0.6
_1|50 —1'00 100 150 140000 T T T T T T T T T T T T T T
—150 -100 —50 0 50 100 150 —150 -100 -50 0 50 100 150
0.0030
0.100
0.0025 75 A 75 0.075
50 - 50 4
-~y — 0.0020 , 0.050
7 7 \ o 25 - «
A X 0.0015 2 ¥ ; Fi 3 i 0-025
L - o4 { t 0 0.000
w5 [H=
L 152 0.0010 e o5 | —0.025
0.0005 —50 4 —50 —0.050
—0.075
0.0000 =75+ =737
. . . : . : . . . : . . : ' —0.100
—150 -100 —50 0 50 100 150 —-150 —100 —50 0 50 100 150

Prediction by ML/NN




Miyabi (1/2) Mivabi FU]ITSU

20255-1 H IE T Faﬁ ‘SUPERMICR\,

« Miyabi-G: CPU+GPU: NVIDIA GH200
— NVIDIA GH200 Grace-Hopper Superchip

» Grace: 72c, 3.456 TF, 120 GB, 512 GB/sec (LPDDR5X) NVIDIA.

« H100: 66.9 TF DP-Tensor Core, 96 GB, 4,022 GB/sec (HBM3)

— CPU-GPUE FF vy aae—L Uk

— Gracefll i 5H100D A€ ICEE T VAT 88 AMREFECPUMN GELZNLIE 7
« NVMe SSD for each GPU: 1.9TB, 8.0GB/sec, GPUDirect Storage

— 8%t (CPU+GPU)
* 1,120 nodes, 78.8 PF, 5.07 PB/sec, IB-NDR 200

« Miyabi-C: CPU Only: Intel Xeon Max 9480 (SPR)

— Intel Xeon Max 9480 (1.9 GHz, 56¢) x 2
* 6.8 TF, 128 GiB, 3,200 GB/sec (HBMZ2e only)
- &t
* 190 nodes, 1.3 PF, IB-NDR 200
« 372 TB/sec for STREAM Triad (Peak: 608 TB/sec)

JCAH PC

rsity of Tsukuba THEUNTVERSITYOFTOKYO

NVIDIA GH200 Grace Hopper Superchip

PCla Gend
xd
NVMe SSD
\ 1.92 TB

LPDDR5X
120 GB

512 GB/s

GRACE
CPU
712¢, 2.6 GHz

450 GB/s/dir

PCle Gen5
x8
IBNDR HCA
ConnectX-7

IBNDR200
(200 Gbps)
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Miyabi (2/2) FU]ITSU JCAH PC

1y of Tiukuba (’ £ UNIVERSITY OF TOKYO

« Z7AIVI AT .Ls: DDN EXA Scalar, Lustre FS (intel 1) @Z

— 11.3 PB (NVMe SSD) 1.0TB/sec, “Ipomoea-01" (26 PB) % ¥ FI AT &E NVIDIA.

&/ —FEI)LnA1tHar N\ FiETER

— (400Gbps/8) X (32x20+16x 1) = 32.8 TB/sec o ddn
- 202541 A E AR . Miyabi-G/Miyabi-CREDE{E (&

h3-Open-SYS/WaitlO [Z kY EIFATHE

IB-NDR (400Gbps)

Ipomoea-01

IB-NDR200 (200) Common Shared Storage
26 PB

Miyabi-G ,n!‘e",%g:',\(,fax File System
/8.2 PF, 5.07 PB/sec 1.3 PF. 608 TB/sec 11.3 PB, 1.0TB/sec
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27

HPE C EX255a, AMD 4th Gen EPYC 24C 1.8GHz, AMD | MI300A,
El Capitan, 2024, USA DOE/NNSA/LLNL S“ngsgjty_ vt el en z, AMD Instinct

Frontier, 2021, USA DOE/SC/Oak Ridge HPE Cray EX235a, AMD Optimized 34 Gen. EPYC 64C 2GHz, AMD Instinct
National Laboratory MI250X, Slingshot-11

Laboratory Intel Data Center GPU Max, Slingshot-11, Intel

. Microsoft NDv5, Xeon Platinum 8480C 48C 2GHz, NVIDIA H100, NVIDIA
Eagle, 2023, USA Microsoft Infiniband NDR
HPE Cray EX235a, AMD Optimized 3rd Generation EPYC 64C 2GHz, AMD
Instinct MI250X, Slingshot-11, RHEL 8.9

~ »

5 HPC 6, 2024, Italy Eni S.p.A.

6 Fugaku, 2020, Japan R-CCS, RIKEN Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, Tofu-D
7 Alps, 2024, Switzerland Swiss Natl. SC HPE Cray EX254n, NVIDIA Grace 72C 3.1GHz, NVIDIA GH200 Superchip,
Centre (CSCS) Slingshot-11

HPE Cray EX235a, AMD Optimized 3 Gen. EPYC 64C 2GHz, AMD Instinct
MI250X, Slingshot-11

BullSequana XH2000, Xeon Platinum 8358 32C 2.6GHz, NVIDIA A100 SXM4
64GB, Quad-rail NVIDIA HDR100

HPE Cray EX255a, AMD 4th Gen EPYC 24C 1.8GHz, AMD Instinct MI300A,
Slingshot-11, TOSS

HPE Cray EX254n, NVIDIA Grace 72C 3.1GHz, NVIDIA GH200 Superchip,
Slingshot-11

NVIDIA DGX H100, Xeon Platinum 8480C 56C 2GHz, NVIDIA H100, Infiniband
NDR400, Ubuntu 22.04.4 LTS

NVIDIA DGX H100, Xeon Platinum 8480C 56C 2GHz, NVIDIA H100, Infiniband
NDR400, Ubuntu 22.04.4 LTS

BullSequana XH3000, Grace Hopper Superchip 72C 3GHz, NVIDIA GH200
Superchip, Quad-Rail NVIDIA InfiniBand NDR200, RedHat Linux, Modular OS
BullSequana XH3000, Grace Hopper Superchip 72C 3GHz, NVIDIA GH200
Superchip, Quad-Rail BXI v2, EVIDEN

8 LUMI, 2023, Finland EuroHPC/CSC

9 Leonard, 2023, Italy EuroHPC/Cineca

10 Tuolumne, 2024, USA DOE/NNSA/LLNL

13 Venado, 2024, USA DOE/NNSA/LANL

16 CHIE-3, 2024, Japan SoftBank, Corp.

17 CHIE-2, 2024, Japan SoftBank, Corp.

18 JETI, 2024, Germany EuroHPC/FZJ

22 CEA-HE, 2024, France CEA

) ) Fujitsu, Supermicro ARS 111GL DNHR LCC, Grace Hopper Superchip 72C 3GHz,
M' abi-G, 2024, Japan JCAHPC Infiniband NDR200, Rocky Linux

36 TSUBAME 4.0, 2024, Japan Institute of HPE Cray XD665, AMD EPYC 9654 96C 2.4GHz, NVIDIA H100 SXM5 94 GB,
Science Tokyo Infiniband NDR200
=EQ WiSteria/BDEc-01 (OdvsseV)' 2021 3 Japan Ernite1t PRIMEHDC EXY1NNON ARAEY AQC 2 2= TaAfii D

Aurora, 2023, USA DOE/SC/Argonne National HPE Cray EX - Intel Exascale Compute Blade, Xeon CPU Max 9470 52C 2.4GHz,

11,039,616

9,066,176

9,264,128

2,073,600

3,143,520

7,630,848

2,121,600

2,752,704

1,824,768

1,161,216

481,440

163.200

163.200

391,680

389,232

172,800

2R RAD

1,742.00

(=1.742 EF)

1.353.00
1,012.00
561.20
477.90
442.01
434.90
379.70
241.20
208.10
98.51
91.94
89.78
83.14

64.32

39.62

NN 49

2,746.38
63.4 %
2,055.72
65.8 %
1,980.01
51.1 %
846.84
66.3 %
606.97
66.3 %
537.21
82.3 %
574.84
75.7 %
531.51
71.4 %
306.31
78.7 %
288.88
72.0 %
130.44
75.5 %
138.32
66.5 %
138.32
64.9 %
94.00
88.4 %
103.48
62.2 %
72.80
64.3 %
61.60
64.3 %
25.95

58.99

54.98

26.15

56.48

14.78

61.05

53.43

32.19

61.45

59.29

63.43

52.17

47.59

48.55

15 7

29,581
24,607

38,698

8,461
29,899
7,124
7,107
7,494
3,387

1,662

1,311
1,233
983

816

1 AGR



Miyabi F|FHiRBA=

Green 500 Ranking ( Nov, 2024)

http://www.top500.org/

Rank ystem

Accelerator

HPL Rmax

BEl 224 JEDI, EuroHPC/Julich, Germany NVIDIAGH200 19,584 4.50 72.733
n 122 ROMEO-2025, ROMEQ HPC Center - NVIDIA GH200 47,328 986 160 70.912 1
Champagne-Ardenne, France
442 Adastra2, GENCI-CINES, France AMD Instrinct MI300A 16,128 253 37 69.098 1
Il 155 Isambard-Al phase1, U. Bristol, UK NVIDIA GH200 34,272 742 117 68.835 1
n 51  Capella, TU Dresden ZIH, Germany A o 85248 2406 445 68053 3
Il 13 JETI, EuroHPC/Julich, Germany NVIDIAGH200 391,680  83.14 1,311  67.963 1
69 Helios GPU, Cyfronet, Poland NVIDIAGH200 89,760  19.14 317  66.948 2
n 371 Henri, Flatiron Institute, USA NVlDIA:Jgg 8,288 2.88 44 65.396 ?
NVIDIA H100
n 340 HoreKa-Teal, KIT, Germany 94GB SXM5 13,616 3.12 50 62.964 1
IRIN 49 rzAdams, DoE LLNL, US AMD Instrinct MI300A 129,024 2438 388  62.803 2
BBl 13 Venado, DoE LANL, US NVIDIA GH200 481,440  98.51 1,662 50.287 1
O 36 TSUBAME 4.0, Science Tok NVIDIAH100 125 800  39.62 48.565 3
.0, Science Tokyo QAR SN , . 816 565
5l 28 Miyabi-G, JCAHPC NVIDIA GH200 221,952  46.80 983  47.583 3
48 230 Pegasus, University of Tsukuba, Japan NVlDIA;Ogg 27,000 4.34 130 41123 2
Wisteria/BDEC-01 (Aquarius), The NVIDIA A100
n 191 University of Tokyo, Japan 40GB I A2 [ e -

2025/1/16



Miyabi F|FzRBA&

HPCG Ranking (Nov, 2024)

Computer HPL Rmax TOP500 HPCG
(Pflop/s) Rank (Pflop/s)

1 Fugaku 7,630,848 442.01 4 16.00
2  Frontier 8,699,904 1,206.00 1 14.05
3  Aurora 9,264,128 1,012.00 2 5.61
4  LUMI 2,752,704 379.70 5 4.59
5 Alps 2,121,600 434.90 7 3.67
6 Leonardo 1,824,768 241.20 9 3.11
7 Perimutter 888,832 79.23 19 1.91
8 Sierra 1,572,480 94.64 14 1.80
9 Selene 555,520 63.46 23 1.62
10 JUWELS Booster 449,228 44 12 33 1.28
12 AOBA-S 64,512 17.22 76 1.09
17  Wisteria/Odyssey 348,640 22.12 58 0.818
19 ES4-SX-Aurora Tsubasa 43,776 9.99 119 0.748
21  Miyabi-G 221,952 46.80 28 0.645

http://www.hpcg-benchmark.org/

2025/1/16



Miyabi & 27 L#REE  FUJITSU ©O JCAHPC

RPN 5K

University of Tukuba C_’ THE UNIVERSITY OF TOKYO

< SHEBERUL 4 (Ethernet) EEE Ry NI~

-Ipomoea-01

0J4>)— ket

stE/—FEY 1 INA CPU J—IE¥ T8 —REY  BENLE - REF

. s, i L R W
. B .:_... ___':---- O094>)—RA : FUJITSU Server
o aEm, O aE, 3 o, e, 3 PRIMERGY RX2530 M7 x 2 J—R
——, —-——. . —— 0494>./—FB : Supermicro
ARS-121L-DNRY—/Ux 4 J—F
FUJITSU Server Supermicro 044> /—RC : FUJITSU Server

PRIMERGY CX2550 M7 x 190./—-F
J—B&HIz0 Intel Xeon MAX 9480 CPU(HBMXEIEE) x 2 EiEE;
HITmEEEE(fS18E) « 1.29 PFLOPS

ARS-111GL-DNHR-LCC x 1120 J—F
J—F&i=n NVIDIA GH200 x 1 Ef&5H;
MIEsmEEEE(fSI8E) « 78.2 PFLOPS

PRIMERGY RX2530 M7 x 6 J—F

FEXEVEE : 23.7 TiB
FEXEVUICFIE : 608 TB/s

FATJEE : 220.0 TiB
FEAEU)CRIE @ 5.07 PB/s
SSD : J—F&izh NVMe SSD 1.92 TB

= 318/ FRixybJ—7 (InfiniBand NDR)

[
<439/ E3BRw NI~ (Ethernet)

i
HEIT7AINAT A Sy — (B
MDS, MDT x1tzwl 0SS, OST x10tzwl~ . ‘
TPy =
8 6 g o i FUJITSU Server
PRIMERGY RX2530 M7 x 12
TPV AT L : DDN EXA Scaler [0 01 C1 212 (AU EEX2. EHEEX.

AN =S5 —HERXEE 1 1.0 TB/s

MDS/MDT : DDN ES400NVX2 x 1
0SS/OST : DDN ES400NVX2 x 10
BRIFIFAEE : NVMe SSD 10.3 PB

SPElx2. Webh—)Lx2,
TFaU7107%2)
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o 5UK F

(; ’ THE UNIVERSITY OF TOKYO

1.29 PFLOPS 78.8 PFLOPS
190 1120
23.75 TiB 220.02 TiB

AT N RIE 608 TB/s 5.07 PB/s
RYrD—orROd— )L\t 3> Fat Free J)LiNLEH 3> Fat Tree

Miyabi £ {4 U L1 JLATEL

J7A4ILY AT L Lustre (DDN EXAScaler)
H—,3(0SS) DDN ES400NVX2
et b H—/3(0SS)H 10
FARZATS PP T 10.32 PB
AbL— 1.0 TB/s

F— AR R
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Miyabi /—F#RL 142 b i At

University of Tsukuba ( ’ E UNIVERSITY OF TOKYO

5H NEACPU/—FE :
FUJITSU Server PRIMERGY Supermicro
CX2550 M7 ARS-111GL-DNHR-LCC

NVIDIA Grace CPU

TR

J0tyH 4 Intel Xeon Max 9480 Arm Neoverse V2 CPU
JFoty9 (a7 H) 2 (56 + 56) 1(72)
ﬂ/&";& 1.9 GHz 3.0 GHz
HmEE e 6.8096 TFLOPS 3.456 TFLOPS
AEYRBR= 128 GiB 111.7 GiB
AT FHigiE 3.2 TB/s 512 GB/s
Jotyy 4 NVIDIA Hopper H100 GPU
P*i!z;& 1
HmEE e 66.9 TFLOPS
AEYRBR= 89.4 GiB
AT FigiE . 4. 022 GB/s
NVLink Chip-2-Chip
CPU-GPU interconnect
(K751 450 GB/s)
NVMe SSD 1.92 TB (PCle
Gen4 x4)
K& K&

A3 =Rk InfiniBand NDR200 (200Gbps)  InfiniBand NDR200 (200Gbps) |



Miyabi Y7+ 7 (1/2) IEELE - JCARPC

(AN University of Tiukuba (; ’ THE UNIVERSITY OF TOKYO

] — I & R 5
I Rocky Linux 9 (A » / = FI3Red Hat Enterprise Linux 9)

PBS Professional
GNU AYNN1TS

NVIDIA HPC SDK
Fortran/77/90/95/2003/2008

Intel AN 5 Ce C++
Fortran77/90/95/2003/2008 OpenMP, OpenACC
Cs C++ NVIDIA CUDA Toolkit
CUDA C
CUDA C++
Intel MPI Open MPI

CuBLAS. cuSPARSE, cuFFT. MAGMA,
cuDNN, NCCL

BLAS. CBLAS. LAPACK. ScalAPACK. SuperLUs SuperLU MT. SuperLU DIST. METIS,
MT-METIS, ParMETIS, Scotchs PT-Scotchs PETScs Trillinoss FFTW. GNU Scientific
Librarys NetCDF, Parallel netCDF, HDF5, Parallel HDF5, OpenCV. Xabclibs
ppOpen-HPC, MassiveThreads. Standard Template Library (STL)« Boost C++
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Mlyabl ‘J7|~"717*§ﬁf. (ZIZ) [ﬂ i 42 bi ﬁ«ug@cAlgeﬁg

University of Tsukuba ( ’ E UNIVERSITY OF TOKYO

] AACPU/ — F§# WANME/ — 8

OpenFOAM. ABINIT-MP, PHASE. FrontFlow/blues FrontISTR. REVOCAP-Couplers
REVOCAP-Refiners OpenMXs MODYLAS. GROMACS. BLAST. R packages.
TIVr—=3>y bioconductors BioPerl, BioRuby. BWA, GATK. SAMtools. Quantum ESPRESSO.
Xcryptse ROOT. Geant4d, LAMMPS, CP2Ks NWChem. DeepVariant. Paraview. Vislt,
POV-Ray. TensorFlows PyTorchs JAX. Keras« Horovod. MXNet. Miniforge. Kokkos

autoconf, automake. bash. bzip2. cvs. emacs. findutilss gawk. gdb. makes
greps gnuplots gzips lesss m4s pythons perls rubys screens sed. subversions tars
IY=YY IR T tcshe tcle vims zshe gt ¥

Julia, CMakes Ninja, Java JDK

Grid Community Toolkits Gfarms FUSE

A7 FH{R*E(E Apptainer, Singularity Community Edition.
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o [Miyabil&EULNVSZHETIZIE, BIZERMEENMEBNTLDELSEITTEL, £D
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— HEiETIXIElegance]IZfH Y
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Miyabi TR Z 5D H

1. §THE = (Computational Science)
2. (BTHE-7—%5-F&E (S+D+L) ) @B IcE
D<Al for Science
v Miyabi%i it E £
3. QC-HPC Hybrid Computing

midagpi




« 3,000 AL LDOFPF|A#E:18~304 A WLE
NVIDIA JapanD 1511 : $9150BI D =& £ TIZHE

- [EH %48 (Self Porting) | : ¥k RGA T3>

— 8BBID/NYHYY (E=F¥>2T), 37 BIZ1E], #5421\ A4 T1)wE, SlackfH A
s FURK-HKRK(ICAHPC), BZX, EHEX, MK, b R4

— B AREINST{HKE]I(Zoom, 21— —HLEHHIZSINTES) Ofe=0

- REBLRELEIBITR—2ILT AL, EEFEER : <!
» https://jcahpc.github.io/gpu porting/

[ 7R—F8 48 (Surpported Porting) | [=]

— 2DA—Y—%EFTHAS2=T,a—F (19783, RE), OpenFOAM(NVIDIA)

—-NFEDHDFRELER(EIRFT—HEY)

— [HR—=FBHELNT W—T A N—(EIZEHEF) [T/\vhY - BRRICHIEBRIIZS M

- EARHIZOpenACC/StdPar(Standard Parallelism) #Z o



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

38
Category Name (Organizations) Target, Method etc.

Engineering

(5)

Biophysics

(3)

Physics
(3)

Climate/
Weather/

Ocean

(4)

Earthquake

(4)

FrontISTR (U.Tokyo)
FrontFlow/blue (FFB) (U.Tokyo)

Solid Mechanics, FEM
CFD, FEM

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

FFX (U.Tokyo)

CUBE (Kobe U./RIKEN)
ABINIT-MP (Rikkyo U.)

UT-Heart (UT Heart, U.Tokyo)
Lynx (Simula, U.Tokyo)
MUTSU/iHallIMHD3D (NIFS)
Nucl TDDFT (Tokyo Tech)
Athena++ (Tohoku U. etc.)
SCALE (RIKEN)

NICAM (U.Tokyo, RIKEN, NIES)
MIROC-GCM (AORI/U.Tokyo)
Kinaco (AORI/U.Tokyo)
OpenSWPC (ERI/U.Tokyo)

SPECFEM3D (Kyoto U.)

hbi_hacapk (JAMSTEC, U.Tokyo)
sse_3d (NIED)

CFD, Lattice Boltzmann Method (LBM)

CFD, Hierarchical Cartesian Grid
Drug Discovery etc., FMO

Heart Simulation, FEM etc.

Cardiac Electrophysiology, FVM
Turbulent MHD, FFT

Nuclear Physics, Time Dependent DFT
Astrophysics/MHD, FVM/AMR
Climate/Weather, FVM

Global Climate, FVM

Atmospheric Science, FFT etc.

Ocean Science, FDM

Earthquake Wave Propagation, FDM

Earthquake Simulations, Spectral FEM

Earthquake Simulations, H-Matrix

Earthquake Science, BEM (CUDA Fortran)

Fortran
Fortran
Fortran
Fortran

Fortran
Fortran

Fortran, C

C
Fortran
Fortran

C++
Fortran
Fortran

Fortran77

Fortran
Fortran

Fortran

Fortran
Fortran



Er&E 2 (Computational Science) Midgp

 Grace-HoppertfB EMD A€ ZERZFEHES

BER], NUMARJZEHR LY

« CPU-GPUR]:aE—L k2371 —X(

NVLink-C2C, 450GB/sec/dir)
— PCle Gen 5M7{ZLL £ Dig
— CPU-GPU®DZhZERI{EL S [T 0] 5E
— BEE(XEREMNREILAR YD

. TOHSITLES

« AMD MI300AY, B AR E

« /MRERE, GPUNTFELZETEZCPU

IL

MNEEIZWEBST S EEA[EE
— Bl ZEIRFE

o ML FLANILEGPU

o« HULVEFLAN)LZECPU

=5

____________________________________________________

High-Speed
10

NVLink Network
< 256 GPUs

_____________________________________________________

coarse
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Poisson 3D: small T ——
(128x128x128) s

A100 1,555 (1.00) 9,700
— Il
[15 {th, 3E195[B|HPCHIFRE, 2024 ] H100 3352 (2.16) 33.500
28, SHRGH200 COFiifms¥ GH200 : GPU 4,022 (2.59) 33,500
600
’g mA100
| IR = H100
~ B GH200
'8 g 400
o i
SRS 300
1) Q
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Al for Science-MiyabiZi§t&Ef=(1/2) Midabi

o ERKAICKAFIFEDES

T (Innovation in Scientific Research)

— PEEDAI for Science (AIDFHERIEADIGA) : T—2EEBE 77 O—F=>BL(CE

i

xE

@]

ZILOAVXELFEFRD “Stormer’: £k XK F R

— [FHW AV, BRIFPHIEVLSFHRDBE, RIRBER /NI ZCPURBR TR EFTEE

COMPUTING, ENVIRONMENT AND LIFE SCIENCES

Development of Predictive Models:
Short-Term Forecasting

Argonne is using state-of-the-art vision transformers to build one of the most
accurate medium-range weather forecasting models that runs at a fraction of
the cost compared to traditional Numerical Weather Prediction.

Argonne used observation-based reanalysis to train a custom, weather-specific vision transformer
(Stormer) to predict the global atmospk days into the future. Using novel training techniques
and creating a model-based ensemble system, Stormer produces more accuracy forecasts at
unprecedented speed. Once trained, our model can produce a 14-day for omposed of 32
ensemble members in under a minute, something not feasible using previous methods.

‘We compared Stormer to existing models found it performs competitively at short to medium-range
forecasts and outperforms current models beyond 7 days. T rated speed of our model will

allow for new possibilities in data assimilation, ensemble forecasting, and uncertainty quantification.

31 December 2020 00:00 UTC 31 December 2020 00:00 UTC

Initial Conditions 5-day Forecast Ground Truth

Figure 1: On December 31, 2020, an extratropical cyclone impacted Alaska setting a new North Pacific low-pressure
record. Stormer forecasts both the location and strength of this extreme event with great accuracy 5 days in advance.
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https://www.anl.gov/cels/development-of-predictive-models-shortterm-forecasting

Al for Science*MiyabiZiitHFfl S (2/2) Midabi

- BAREIZHF{EL-EMET )L (Foundation Model) 4 k3 57— LT—5
— Al for Al(iHIEREHIR (EREFX))
— WE-EK, R, BIREKE EERREF AwSMEEAIRDOEWVDE
— JHPCN:RRE

« (jh240029) Innovative Computational Science by Integration of Simulation/Data/Learning on
Heterogeneous Supercomputers (#E) (FEHE (RKXIFHEBE L 2—))

* (jh240060) Win [RIBR FAICH T AT HEEEDERDMARCERFFE(RRXIFER))
* (jh240079) AIRRETILZAVVRIEL 2L —avOERIEIZET S8R (V\ K= GREH) )

jd
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B R[RIRRFRIE 5T HEEED IR D 2 BA
FHFELEBR(ERKX-ITFR)
B KAl-for-Science (2020-2021 & )
JHPCN# R B2 ERRE (2022, 20254 I58) | ..
WG CHE) REVIaL—Lav OFEESE | G
E{LFEROEL ... ] |
— Uncertainty Quantification of Extreme Weather
Prediction

AR ERE AL BEE ST — St iz

FX 2 EX100043= ‘ \{ BHPEICLHREBET |
0) 1= ﬁ%: tﬁq: *ﬁ 73";":/7“”/:/51.[/'—“/?:/ . _.\
— IR7E(EWisteria/BDEC-01 LTI T —4BEE B 7T e

)

—F 1% i_:'. Ceres :_"_ HEBEL BT
— R ILE A B 2 ., T
¥ r > o) %*IT
s EBRETIVERIL—LD—IRITAFI—9 (T T )T MR- BRI 57— SO T —F<—=

—3Y)



Al for Science-MiyabiZiEtER}2$(2/2) Middbi
- BAREIZHF{EL-EMET )L (Foundation Model) 4 k3 57— LT—5

— Al for Al (}&H

— JHPCN:RZE
« (jh240029) Innovative Computational Science by Integration of Simulation/Data/Learning on

Heterogeneous Supercomputers (1) (R S & (RKIEHEE L 5—))

* (jh240060) Bin[NRIRR FRAIZH T 5T EREDERDEHEZRCGEHFELE(RRXRIFR))

(jh24007) AISRETILERAWRIEL 2L —2 3> DEERIEIZET S0 (J\ KR GRER) )

- &3

=T )L4

e IL—LT—9=

R FR (RAFFERKX))
- hE-ZR aB, RIREKE REIRTF, aSHRENRDOENTE

£3

— Trillion Parameter Consortium (TPC)
— Accelerated Data Analytics & Computing Inst. (ADAC)
— NVIDIA Cosmos

TPC  &5ADAC

N, EFEENFAR
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https://tpc.dev/
https://adac.ornl.gov/
https://github.com/NVIDIA/Cosmos

Miyabi TR Z 5D H

1. #1EF % (Computational Science)
2. (BIE-T—4%2-F&E (S+D+L))@EIcE
D<Al for Science
v Miyabi%i it E £
3. QC-HPC Hybrid Computing

midagpi




EF-A/N\AVEETSY I+ —L (JHPC-quantum)

http://fhpc-quantum.org/

« JHPC-quantum(FY.2023-FY.2028) (i)JHPB quantum
~ EHIR-CCS, YThAVY, X, KK SoftBank € Ol
— B EH -NEDORRMGHEEEE, EEHA~NDLHE Rk RﬁCS |

« 2B EFaE1—42%E A (2025%FR/1F) g g RART
— IBM(EB{=EZ!), 100+Qubit, IBHf#EF S Q QUANTINUUM
— Quantinuum (lon-Trap%!), 20+Qubit, EHFFIF

« QC-H PC{\‘»f7 ) ‘yhﬁjﬂ% '5 - GraiiDee
— QCEMREEEL TR “

- BEFRY, EFHEEE

RRDEE BERERITRATLYIN DT
— h3-Open-BDEC D #i5k

2025F FE K : B & -MiyabiEQC D E # B A

o



http://jhpc-quantum.org/
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https://1.bp.blogspot.com/-FoUrPjaUSRY/Us_L_nhHZ1I/AAAAAAAAc_Q/WJYPClruxuM/s800/daigaku_toudai.png
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RIRIRZEEE (20225 &)

A - B = *' & [XWeb Server(mdxLt)IZ7
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Web-based Simulation System for Outreach
Activities

/> mdx
VM (Virtual Machine)

Application « File System
Server
Input
SSH Access
Job Submission

*.? Wisteria
¢ ¢ BDEC-01

JDXnet DatalLearnln_g Nodes
Aquarius

Sove7O 7.20 PF, 578.2 TBIs
External Server for
Observed Data

Web-Browser
Authentication

Screen

Simulation Nodes

Odyssey Shared File
25.9 PF, 7.8 PB/s System

77



mdx/MN5Web#EH TKRE =
YRalb—ar-rF—3@EE T

residual from obs.

A3 59 T147I2FER

1.0s

Station: N.ABNH ~

15—
10t
o5t
oof
0.5}
[ -10t
f =15t
15p
10F
b osth
ook
05}
10}
F-15

(A+S) Assimilation+Simulation

assimilated [F{t

R
observation

R

DlnzTsien forecasted

| Optimal
1 weight

L 3 (Pure S) Pure Simulation/Forecast

Lo
10}
(11,
(13

Observation (cm/sec)

0.5}

Simulation (cm/sec)

100 125 150
time [s]

200

100 125 150
time [s]

?;u:........._.
S
=

N
& o
S

‘ *+2 Wisteria

¢ ¢ BDEC-01

Datal/Learning

Nodes: Aquarius
Intel Ice Lake + NVIDIA A100
7.20 PF, 578.2 TB/s

Simulation Nodes:
Odyssey

Fujitsu/Arm A84FX
25.9PF, 7.8 PB/s

LS4
‘ , gutpul

ilter Post
, Sender Processor

Filtered
Results

L5 W=

External Server for
Models

— -'
DB for DB for 3D
Mesh Data | [ UG Model
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Odyssey-Aquarius;E#, Wisteria/Miyabi-mdx;’E}Em
Miyabi-G/Miyabi-CE

RETHPDAIXZIIEEREFIZTHIRST=S0Y, IB-NDR (400Gbps)
— h3-Open-SYS/WaitlO, h3-Open-UTIL/MP e wem
— WaitlO-on-Miyabi: G F NVIIII)\{IAI\)C,;ﬁlZJ(I)E)?AZO (Ll”geh'ﬁggfg X S Ex&sgc%{g

78.2 PF, 5.07 PB/sec 1.3 PF, 608 TB/sec 11.3 PB, 1.0TB/sec

» uketsuke@cc.u-tokyo.ac.jp

/. mdx

?+Y Wisteria
¢~ ¢ BDEG-01

lllllllllllllllllllllllllllllll

Z h3-Open-BDEC
//’ aaaaaaaaaaaaaaaaaaaaaaaa

2alb—day
/—F#, Odyssey

*.* Wisteria >/ o
¢ BDEC-01 ovie

gAT—%

T—3-28/—F#

=lefle|=
o B D D
® ®© O O
I
O 0O W >

Simulation Nodes:
Odyssey
Fujitsu/Arm A64FX




Miyabi®& A

« EARMIZIZICHhFETOHOR/ NV DEREPKEE

— OpenOnDemandIZ&HF|FRIZ DLV THEETH

e https://openondemand.orqg/
« Wisteria/BDEC-01TCIXTANEH

- KREHPCF YL UK, /—FE

[=]

ElILEmLEL

OPEN
nDemand

. Miyabi-G (NVIDIA GH200), Miyabi-C (Intel Max) (> BL CGEFRT B, :

TR EEL TEIA T Z&(T I BE (WaitlOZF D FI,

- WEIZIGLT, EZAAKIITTH

)

51
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https://openondemand.org/

MIG (Multi-Instance GPU)
« GPUYY—Z(SMCEEIT), XEV) EEED1 U RY VR (CHEIT B he

'E\E*ﬂ%/m —
FDNVIDIA GH200M&EHEY — X ZELWTINRV\IGT
> PEIINIZGPUZFERIL, b—0 HEEZIMA 5N

« ER.FHEAOI—ROT/I\VYT -BIET X - #EET X
> (EMNFT0O)GPUENIEZ DD T, Ja7&)\1&0)1#15H#Faﬁ73\u153n5

- HEAR(EICGPUTOT S J DA - Flfk&mIT)
> (E?’J\HO))GPU%UN ADMDT, ZHEOZHEADY I TH EFFICET

» Miyabi-GTOMIGH AR (NVIDIA GH200Z47&!)

« MIGHIFHF+1—: debug-mig, short-mig, regular-mig
« MU EEBEEILEED./—RFhHBEF+1—(debug-g, short-g, regular-g &) D 1/4
- GPUJY—X(SME) DVIRWWMIGH 3Z [T DI TIRAA T IER)N

_ MIG#0 MIG# 1 MIG# 2 MIG# 3

GPUJY—X 32 SMs, 24 GB 32 SMs, 24 GB 32 SMs, 24 GB 26 SMs, 24 GB
CPUUY—X 1837,27 GiB 1837,27 GiB 1837, 27 GiB 18377, 27 GiB

[
—

Uil



https://www.nvidia.com/ja-jp/technologies/multi-instance-gpu/

NVIDIAOGPUMDFER (2017~)

P100
V100

A100

H100

GH200
GPU

16
32

40
80

96

Memory

Bandwidth
(GB/sec)

720
1,134

1,5655(1.00)
3,352(2.16)

4,022(2.59)

FP64

(GFLOPS)

64bit

e

4,700
8,200
9,700

33,500
33,500

FP32

(GFLOPS)

32bit

BERE

9,300
16,400
19,500

66,900
66,900

FP16

FP16 Tensor

Core

(GFLOPS)

16bit
FRE

18,700
130,000

312,000

1,979,000

1,979,000
x60

82

TDP
(Watt)

REETE N

250
300

400

700

~1,000
(CPUET>)



/—FF | E—OAFY/NUFE| Stream

EHEERN GF/W

(GB/sec) (Triad)
GPUD . * (GBJsec) (W/node) | Green 500
Miyabi-G 300 4,022* 3,755 1,250 47.59
Miyabi-C 240 3,200 1,976 920 Ea9¢
’ ’ (Kyoto U., #97)
Odyssey 90 1,024 830 260 15.07
679
Aquarius 270 1,555* 1,377 (1GPU+025CP  24.06
U)
OBCX 150 281.6 237.1 623 5.08
oFp 0 115.2 (DDR4) 90 o1 495

921.6 (MC-DRAM) 490



/—F-GPUHT-YtkReLF M+ GREFIA)
EFIAH(BRRAR:1.206%, ERIELAR:4.00£%)

Miyabi-G
Miyabi-C
Odyssey

Aquarius

Aquarius

GPUEH
/—REE

300.0

240.0

90.00

270.0

364.5

Stream =1 24
; GFW | _ B3 __
(Trlad) Green 500 T’f;(bﬁ'i
(GB/sec) =)
3,755 47.59 5.00
1,976 6.53 5.00
830 15.07 2.00
1,377 24.06 6.00

Ipomoea01
BETA4RY

BrE
(TB)

0.75

0.75

0.30

0.90

FIRE ST | BT

YT 4 RHE
YT

50 GB

6,480
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Miyabi-G&Aquarius D ELNS T (1/3)

GPUE | (Tiad | o SFW | 2
- N — ria
— AEY) 24015, AEV/IN\FIE:2.591F (FM) | (GBlsec) | Green 00 |7

« 1GPUHT=Y

— FP64:3.451%, FP16:6.341%
o 1/—kZ&71=Y

— Aquarius:8 GPU

— Miyabi-G:1 GPU

« GPUHT-YDIARM\NTH+—TV
A&, Miyabi-GhY2.33~5.71{Z
« Aquarius® A1)k
- 1/—F&71=Y8GPU
/—I*FHE]J_1_TE
- /—FEE, GPUEEATLavEY

GH200
GPU

Miyabi-G 300.0 3,755 47.59 5.00
Aquarius 270.0

Aquarius 1,377 24.06 6.00
GPUEH 364.5

/—FEE

FP16
Memo Memory FP16 Tensor Core
(GB)"V Bandwidth : (GFLOPS)
(GB/sec) 16bit
s FHRE
A100 40 1,555 9,700 312,000
96 4,022 33,500 1,979,000
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Miyabi-G&EAquariusDfEL V1T (2/3)

* Aquarius: Intel Xeon + NVIDIA A100

. Miyabi-G: NVIDIA GH200

— CPU/GPUM—1K, BEL\DOAE)ZFERICHESHEE - F|HREE: NVLInk-C2C

_ BERILCPUSGPUD F—SEEE AR LAy o ThHY, ZOBEIEIFHPCHBHZH
T BB T — D— D> Thiot-ht, DR IEERIR

L TOSSEL T AR R TR ISA SISt

— FEHBETTH>TERLGLDTIE? 1EBTLHSHH, HIZAIZAMD MI300ATHFFR
DERERALTHY, SROEREH-TIKEEZ NS

_ S ABCPUR I a—F (OpenMP+MPIt FIlEH#) £GPUILLES EF BESAIL,
& IEMiyabi-GZELVEL &S ! -

_BAK—SLY A BES, BRE, 32T Ofs0

* https://jcahpc.qgithub.io/gpu porting/



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

Miyabi-G&EAquariusDfEL V1T (3/3)

. rAMD/InteI+H1OOJ’Cli;OD)“J‘JHi; TTFEEA!

« Miyabi-GIXGH200Z& & L=, HAME—O—&FIAR T RBRIE AT L
| se | comperveor |

. HPE Cray EX255a, AMD 4th Gen EPYC 24C 1.8GHz, AMD Instinct MI300A, 2,746.38
1 EI Capitan, 2024, USA DOE/NNSA/LLNL Slingshot-11, TOSS 63.4 %
. Microsoft NDv5, Xeon Platinum 8480C 48C 2GHz, NVIDIA H100, NVIDIA 846.84
4 Eagle, 2023, USA Microsoft e 66.3 %
v Alps, 2024, Switzerland Swiss Natl. SC HPE Cray EX254n, NVIDIA Grace 72C 3.1GHz, NVIDIA GH200 Superchip, 574.84
Centre (CSCS) Slingshot-11 75.7 %
. i 130.44

13 Venado, 2024. USA DOE/NNSA/LANL HI.DE Cray EX254n, NVIDIA Grace 72C 3.1GHz, NVIDIA GH200 Superchip, 30 :
Slingshot-11 75.5 %
NVIDIA DGX H100, Xeon Platinum 8480C 56C 2GHz, NVIDIA H100, Infiniband 138.32
16 CHIE-3, 2024, Japan SoftBank, Corp. NDRA00. Ubuntu 22.04.4 LTS 66.5 %
NVIDIA DGX H100, Xeon Platinum 8480C 56C 2GHz, NVIDIA H100, Infiniband 138.32
17 CHIE-2, 2024, Japan SoftBank, Corp. NDRA00, Ubuntu 22.04.4 LTS 64.9 %
BullSequana XH3000, Grace Hopper Superchip 72C 3GHz, NVIDIA GH200 94.00
18 JETI, 2024, Germany EuroHPC/FZJ Superchip, Quad-Rail NVIDIA InfiniBand NDR200, RedHat Linux, Modular OS 88.4 %
BullSequana XH3000, Grace Hopper Superchip 72C 3GHz, NVIDIA GH200 103.48
22 CEA-HE, 2024, France CEA Superchip, Quad-Rail BXI v2, EVIDEN 62.2 %
. . Fujitsu, Supermicro ARS 111GL DNHR LCC, Grace Hopper Superchip 72C 3GHz, 72.80
28 Miyabi-G. 2024, Japan JCAHPC Infiniband NDR200, Rocky Linux 64.3 %
TSUBAME 4.0, 2024, Japan Institute of HPE Cray XD665, AMD EPYC 9654 96C 2.4GHz, NVIDIA H100 SXM5 94 GB, 61.60

e Science Tokyo Infiniband NDR200 64.3 %
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Ipomoea-015| ¥ E : AKX/ FIAHE (FBES)

https.//www.cc.u-tokyo.ac.jp/supercomputer/ipomoeal1/service/application.php

774V HHIB

v A—HIDZ &Iz &S
/home/UserlD/ 5TB vV B8 IV—TFRICKPBELEFHLL
v A4 T4 ER

1TBEIC
_ 60075 & v JOozHba—RIEIZEER
B8R AT LIZH _ e o —
: el Sy V MOV TEFIROGSIERITRV AT LD
/work/ProjectCode/ (TATARIBE = 2 HRE A

(o)
D15 % V BI—TF A N—THEHFE


https://www.cc.u-tokyo.ac.jp/supercomputer/ipomoea01/service/application.php
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Ipomoea-01F| A&
RRRANAVHAE (FES)EIFIRE

https.//www.cc.u-tokyo.ac.jp/supercomputer/ipomoeal1/service/application.php

K3 13 H S

1TB 600H/1m A 720M/15H

[10 TBET1 TBZ &] [350H/15 A1 [420H/150A]
10 TB 3,750M/1m A 4,500H/1m2 A

[100 TBET1 TBZ &] [250H/15MA] [300H/15MA]
100 TB 26,250H/1/H0vH 31,500H/1H0VH

[1000 TBET1 TBZ ] [200H/15MA] [240H/15MA]
1000 TB 206,250MH/1m R 247,500M/1m A

[LIBE1 TBT &] [175H/15 A1 [210H/15MA]


https://www.cc.u-tokyo.ac.jp/supercomputer/ipomoea01/service/application.php
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HER LA/ H A (FEFHRER)

https://www.cc.u-tokyo.ac.jp/quide/trial/free trial.php
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https://www.cc.u-tokyo.ac.jp/guide/trial/free_trial.php

BRALTZHVUMIZARFTOT I3V TBE R

https://www.cc.u-tokyo.ac.

Ip/events/lectures/

https://www.cc.u-tokyo.ac.

Ip/events/lectures/schedule.php

» Wisteria/BDEC-01, MiyabiZF|AL-EE <
¢ 2020FEMNLTEEFVTAVTEE: F20EFEE, IL THIE(BHFE)

e BEARBAEIZEEET, £EDEIME- Eﬁn%%);;ﬁ?ﬁb
vV 2EED12~2BIFENSZHE FEEILKICKELER
VPCOZRAALY—V T L(RRAT7IVr—aviis) L
« 1~2BMEDES, 17AANGEITHEHLT IR
v Z/3a B AP LinuxD{ELA
v MPIE#E, MPIICA (M5 BERERZE) A4BM), <ILFaA7IAT I35
v GPUZ RS S32Y, GPUS=Xv> T (/\whYY)
VIAIIVIR (U A—HEREDSATI)ER)
v OpenFOAM (#)#k, #k), MATLAB, QC-HPC/\A(J1)yk
vV FIA/—FE, ETERICHIRSY, ANAVEFERALBZEVEZRLHS



https://www.cc.u-tokyo.ac.jp/events/lectures/
https://www.cc.u-tokyo.ac.jp/events/lectures/schedule.php

« 3,000 AL LDOFPF|A#E:18~304 A WLE
NVIDIA JapanD 1511 : $9150BI D =& £ TIZHE

- [EH %48 (Self Porting) | : ¥k RGA T3>

— 8BBID/NYHYY (E=F¥>2T), 37 BIZ1E], #5421\ A4 T1)wE, SlackfH A
s FURK-HKRK(ICAHPC), BZX, EHEX, MK, b R4

— B AREINST{HKE]I(Zoom, 21— —HLEHHIZSINTES) Ofe=0

- REBLRELEIBITR—2ILT AL, EEFEER : <!
» https://jcahpc.github.io/gpu porting/

[ 7R—F8 48 (Surpported Porting) | [=]

— 2DA—Y—%EFTHAS2=T,a—F (19783, RE), OpenFOAM(NVIDIA)

—-NFEDHDFRELER(EIRFT—HEY)

— [HR—=FBHELNT W—T A N—(EIZEHEF) [T/\vhY - BRRICHIEBRIIZS M

- EARHIZOpenACC/StdPar(Standard Parallelism) #Z o



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