52350 BALT7HOUMTE
WH oA 7 #ES
O RT LB

REKF FREEEI—
s BE




HRAKRFIEHRERE L X — A B IR T —

SRAF ARG ER L 2 — (19654) H 5K
iﬁﬁ?—'l%%ﬁ%’lz \/ & _ (1999f5~) C’ THE UNIVERSITY OF TOKYO
« DEHFAN AR

. SEESORE ISR EASH FF - HEFEISE B (2010F~)

\ml \m|

. E(,Fﬁﬁ’j/%/f/>\77y TR - :|/|::L_T’f 7 A7 Z7(HPCl) R
2010
. BIHHFAHPCEAIER (JCAHPC) (20134 ~) JCAHPC
« FERFEHEREZMR L X — - ERIEHREE L X— I OFP
« 2023 F108RE
c 1D R T L% ER
- Wisteria/BDEC-01 ( [E1& - 7—% - 2F| & XA —/X—2Ea2—XXT L) :2021%F
5 E R
« 1FEAH

- Miyabi (JCAHPC): 202541 B ERBKBFE
e T—HSERAMESAIKT Sy b7+ —L (mdx) :2021FE3A KB



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

U Y N A
Hitachi SR11000 Hitachi SR16K/M1

J1, J2 Yayoi
5.35TF, 18.8 TF 549 TF

Hitachi SR8000
1,024 GF

Hitachi Hitachi

SR2201 SR8000/MPP
307.2GF 2,073.6 GF

OBCX
(Fujitsu)

Hitachi HA8000 Oakforest-

T2K Todai PACS (Fujitsu)
25.0 PF

Fujitsu FX10 *.* Wisteria., ::
Oakleaf-FX o%o BOECO1 FuUlitsu
1.13 PF 33.1 PF 150+ PF

RRAKXFRRER

Reedbush-
23— R/\a> UIHIL (SGI-HPE)
. F
FIFH&E2,600+4
55% (4}

Ipomoea-

2024/ | HEL | MPIIEER




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

U Y N A
Hitachi SR11000 Hitachi SR16K/M1

J1, J2 Yayoi
IBM Power5+ IBM Power7

Hitachi SR8000

1A NN A IEF

SR8000

Hitachi Hitachi
SR2201 SR8000/MPP

- o — -~ Amsoa A ou =
-

HARP-1E SR8000

Intel CLX

OBCX
(Fujitsu)

GH200,
Intel SPR+HBM

Hitachi HA8000 Oakforest-
T2K Todai PACS (Fujitsu)

AMD Opteron
Fujitsu FX10 ’.’ Wiﬂerial: it
BTN Oakleaf-FX "o BOEGO1 TUITSU
- 1.13 PF 33.1 PF 150+ PF
JLAHCPU SPACRG64 1Xfx ABG4FX, ~ Accelerators

Reedbush- Intel Icelake+
U/H/L (SGI-HPE) RRANACUEYaUIY
3.36 PF

Intel BDW +
NVIDIA P100

MRZEE T

i L Ipomoea-
HES L MPIIESR




0‘0 Wisteria P!atform for Integration of (S.+D+L) % ;I:—:_—{‘ j( % % = jtﬁ—ﬂliﬁﬁgﬁﬁt /9_

¢ ¢ BDEC-01 29 DR & RIS CEnileUiiing & ’ THE UNIVERSITY OF TOKYO INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

Simulation Nodes:

Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8 PBI/s

Shared File : Fast File
System Data/Learning System

(SFS) Nodes: Aquarius (FFS)
25.8 PB, 500 GB/s Intel Ice Lake + NVIDIA A100 1 PB, 1.0 TB/s

7.20 PF, 578.2 TB/s

Oakbridge-CX (OBCX) (Fujitsu, Intel Xeon CLX)

- 2019878 ~2023%F9AK(BIEE) e e
= f’iﬁ;i Extemal + 6.61 PF, #140 in 61 TOP500 (June 2023) Z_h3-Open-BDEC
- [ Wisteria/BDEC-01 (Fujitsu) £z
e 2al—33r/—FE (Odyssey) : AG4FX (#17)
= T—% %28 /—FE (Aquarius) :Intel Icelake+NVIDIA A100) (#106)
- 33.1 PF, #13 in 57t TOP 500, 2021458 14 A& A4
o 518 - T—42-2F (S+D+L) IR D= DTSV 74— L
- EEHRIY I 7 E#Eh3-Open-BDEC]
(FIRFE A2 (S) 20194 E ~20234F &)

External
Resources

*,* Wisteria | ~*,* Wisteria
¢ ¢ BDEC-01 - ¢ ¢ BDEC-01

e

[

Simulation Nodes Data/Learning Nodes

éegggég’%ﬁy)— (Aquarius) HES T MPRERH Oakbridqe‘-C)Z
5




(B4 L0437/

2 TXTHDEF v

YR
B

/

>

EIII—\"

-

ABCI-3.0
N ERE NG
S SR=SH20s \

X
g

Pa
©
S
—
<
O
L
a
a8
S~
©
| -
)
e
N2

\

2024/10/23



2024/10/23

HEATLOAFEF RARERE

100
90
80
70
60
50
40
30
20
10
0
,\('o,,\('o,,\b o <'o’\"\ A A QA ’\ %:\Cb,\%,\%,\%,\%,\q,\q,\@@ 9 %(19(,9,19%(,9/(19%\
W& 5\\??\\90 & & & 5&\?\}90 & <<0 W& 500?@0 & & 5\*??\\90 & & & \90 & &

——Qakleaf-FX ——0Oakbridge-FX —e—Reedbush-U Reedbush-H Reedbush-L Oakforest-PACS ——Oakbridge-CX

Utillization Rate (%)

EES MPIL#



2024/10/23

X551 FI FACPUREIEI S (20204FE E)

TEE-

A=4AT VS RA
Intel Xeon Phi
(Oakforest-PACS)

RIVFIATISRE
Intel CLX
(Oakbridge-CX)

T=Z-£MDDOKY
EKFEIF - FHEFE
MEEE

IRIILEF—- Yz
BB FE .V RXTL
FEHREFE . 7ILTVX L
FERFl Al

=]

EEF A
£YEZF-H K AE
INAFAATHITAOR
p AEHE-BEFF
T—A3% = -T—4RE1t




2024/10/23 9

XS5 FIFACPUREIEIS (20204 E)

TEf-

> N Il“‘-. _ . .
i B s B30 nzreoso
-5 ) LR FHES B Ikl FEE
NAAA2THR By 5o e
‘ 74 R ERER . f*m N——
pas, EE - 47 ) LR AT - = " — -
ol B EREE . ORTLA
=AAE ol F:TITYR L
SR B dp s,
[] =

E£YEZ-HEKAE
/\ S IAIL T A7 K

U e EHE
GPUY5X% (2GPUs/node) |GPU4YS5X% (4GPUs/node) Eleammdccsriramldille
Intel BDW + NVIDIA P100 Intel BDW + NVIDIA P100

(Reedbush-H) (Reedbush-L)




2024/10/23

2020EE 5 ¥ 5| EAFACPU, MGPU

NAF
42747
TAIR

£ T
EHENE

EES MPIL#

TE-HNDDOKY
ekl - FHEZFE

M FEZF
IRILF—-YEZE
FHRFEF . OXTL
BRI 7ILO)X L
BEREl=E Al

HE

EEH A
EYEF-EKDE
INAAADTAITAOR
n AE=HE-BEF
T—ARZE-T—42E1t

10



2024/10/23

2021 EE 255 MAFHCPU, BGPU

Odyssey, Aquarius(&8A LL[&, RB-H, RB-LIZ11A KK R

T2-
HLMDDLKY

3 35k F} 5 -

Odyssey EES MPIERR

Aquarius

11

m TF-£DD2<KY

p HEKEIZE-FEHEZE

n MHEEE

g IRIILF— P

p TBHEFE VAT LA

p BEHREE. 7TV L

u BHmEZE:Al

n BB

w EEFA
EYEF-EKDE
INAFTAVTAITAIR
HE=REZ-BEFEF
T—ARZE-T—42E1t

hEkFl 2 - FHEE
7 EFCIXOFP =
Wisteria/BDEC-01
~NDFITHINEERZE
ATLVS



2024/10/23 12

2022FEE 755 EAFHCPU, BGPU

1AF F—aF.
/wz-»ryv;r’_:_"'ﬁ"‘ B TZ-30D<Y
i B IR PR
AR
B IR)LF—-EE
HEREE B ERES . ORT L
Al B FEHRAEE7ILT)X L
W OEEHREEA
FILTYZX L O fﬁ”ﬁ*
0 v EXAA
kit I P
INAF A TAITAIR

HEIHF-BREF

: F—akg- TR

EES MPIL#



13

2 Hh B
A AL

THE EL NINO PHENOMENON 12 viayt

NORMAL - s
YEAR ~ ~.
= oy
e - . 0
FEN
Equatorial L+ 2 «<*L: n|e
winds gather RS S o
warm water pool P S g gm gm v South o) \ §
toward the west, h 2 N America o 15 May 15
Australia —e—a—— Coldwi
along S
Americi
. coast.
EL NINO = - W_.umc: &\
. winter

YEAR -

Easterly winds Y kg,

weaken.Warm | B omtre—a, . [ “

water to move -, "-“%:mu@ g i
naStW ) 2 X
eastward. i i i | e \

100 120 140 160 180 200 1.3 2.6 3.9

NICAM: NIROC-A:
Semi-Unstructured @rid FDM/Structured Grid

pa * Also applicable to full coupling,
NICAM- Put_data App. A multiple applications
Ag r|d I Model procedures
NICAM- D s e || R | /| 2. Send-data extraction from
ZMgrid Nmospher io the buffer, and data sending
Mode -1 Model-2
iE iE Draw data from the buffer | Goupler procedures 54
Copy data to the buffer
+Grid Transformation
: Multi-Ensemble = t
J-cup “Pre and post process <E>@ / ime
Pault tolerance g;x;:sta—Scale 1 ) . Data_packing Reow data
isotirs into a buffer will| [ E—— :
/i ’ 3 Coupler procedures /l— Walann 11
5 . 7 Copy data to tha buffar 4 D t t t }
3. Data-packing after the - Data extraction
Regional COCO interpolation process  |{- f=————=====" t===mm==s  from the buffer [ i) {%*51 . {ZE""' 1:*‘]'%&1:‘“
Matsumura‘ - p p Set_time I—I E ;j\: . H& E E\ E n
Regional Ocean Model

model

Non Hydrostatic Model

Mol procedures AgEEs MPIESR — s J PIABRHER (RKX-KKEF) ]




2024/10/23

=EoSalb—oa - E )

AHEZERT, RAREZFRMREF

O 5 — % (K-NET, KiK-net 446 £7)

N-S

100 . .

200

300

08 (km]

400

90FP R D [FEME> T IEH A '

Os

40 (km)
—

Distance [km]

Distance [km]

100 200

Distance [km]

Distance [km]

100 200

100

400 0

200 300 4000

100

300 400 0

o 100 200 300

300

| 2004 Off Kii Peninsula
‘ earthquake

" Kanto basin

200 s

200 s|

Distance [km]

400 500

600 700 0 100 200

(MPa) |

' 10

300 400
Distance [km]

500 600 700

TKY.1120 (SK-net, &) N-S

B Rl
——

30s

0.4 cmis

150s 21 cmis
et AN A A o
180s 21cmis
il

i uw“‘u

i N
WA

34cmls
Il Il Il Il |

°
@

°
o

SEETSERARY b [cmis]

0.0s|/

0.02
0.01

B

6 8
EHEH 5]

10 12 14 16 18 2 ‘

(E{&IRE: HH 2 E8IR-
WA (K- HERD)

10-
20 km

a) Earthquake wave propagation

.

Earthquakex;

Source

Sedimen\t

Basement-|
(engineering
/ classification)

S| v
= 5

T

4 Basemsm-

(seismologicat
classification)

A

N

Buiding

1

(FEM-mesh)

Sediment
A

Basement-| 4

COU‘Dle[

Se/slwc Waye
Sedimentary Rock
(FOM-mesh)

c) Resident evacuation

14

10-50 m




2024/10/23

— Eg 1 I: Fi % i‘l‘i_j’ _F 'E\E.F EJE%%%%E (KRR ]

RKAGESR, BIEFHR

—Large scale hydro-geological model-

15

/ . T
30 million DoF .

Yamamoto et al. (2009

(b) DDC (Diffusion-Dissolution-Convection)
—Highly non linear process model—

CO, Plumes

Groundwater Head (m)
I B B |

0 1 10 20 30 40 50 60 70 80 100

Reservoir Local-scale
Model

Native Groundwater (Brine)

(-4 CO,EA#OHFAE (KGR o446 (100 £8)

]

100 yoars . 100 yoars ) (c) SPE 10 Model

—Highly heterogeneous reservoir model-
Producer
wof t 3.3 million DoF
. Injector
mof
Original
Reservior Model
g o Christie and Blunt (2001)
5, Qi et al. (2009)
o : nction Site Audigane et al.(2011)
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> AT iRk X FUJITSU

>2a1b—->3>/)—-k: 7,680/)—F (iEsmEEMERE 25.9 PFLOPS, f8XEUN> & 7.8 PB/s)

F=4-FB)—R:45)—F (RHEREEZEEE 7.2 PFLOPS. #AEU)NY RIE 578.2 TB/s)

4 EBiERL—4 (Ethernet) SRy RO~
B EESOILV
‘Mmdx> AT A

O0J4> )= REBIFIVS AT

=

oJ4>)—R

FUJITSU Server

>2ab—-23>/)—REf

PRIMERGY RX2530 M5 x 20./—R FUJITSU Server
HRIBEEEMEE (fS15E) : 96TFLOPS PRIMERGY RX2530 M5 x 2
BAXEYSS : 7.5TiB ETERNUS DX60 S5 x 1

FUJITSU Server ﬁi‘bﬂﬁﬁ@%-: 14.4TB

PRIMERGY GX2570 M6 x 45—k

FUJITSU Supercomputer « ) 2Z1lb—-33>/)—-RfE (J—R#&Ib Intel Xeon Platinum 8360Y
PRIMEHPC FX1000 x 7,680./—F (203w9) xwkhJ—4 P 2.40GHz, 3637) x2
(BRI (FEHBE) - 25.0PFLOPS  (Tofu15-3#71D) (U=t NVIDIA 100 x oy XD
BAEUSE : 240TiB JHEIZIRIE S 13TB/S | gamenmentt e (fE481E) © 7.2PFLOPS

HEXEU) I RIE : 7.8PB/s BBV 1 36.5TiBFAXEY/ (NG : 578.2TB/s

= T—4-28 ) -RExrvhD-7 & - REHES®RYEI—2 (InfiniBand EDR/HDR)
I [
s 5474y hD—%/ &Ry hD~4 (Ethernet)

=R I AT HBIFANZRAT A BBy /(B EBIEY—/BFRy NI —IAN -2

MDS,MDT x1twk  0SS,0ST x16tzyh e Xlt‘y'\ A 0- e Q “ @
. . ’ .... % q FUJITSU Server -
PRIMERGY RX2530 M5 ‘ ‘ = =
X 13 FUJITSU Server Isterla

~

IPANSAF L : FEFS IPANSAF L : FEFS L3 e mems

2hL- 57 SRR : 1.0TE/s S b « 0.5T8/5 (7B BHEEG,  PRIMERGY RX2530 15 x 2 4

MDS : PRIMERGY RX2530 M5 x 2 MDS : PRIMERGY RX2530 M5 x 4 a2, Webm=F)lx2, pllviesde X Y 2 2 BDEG-01
MDT : ETERNUS AF250 S3 x 1 MDT : ETERNUS AF250 S3 x 1 tF1)7109%2) SHFAEE  420TB

0SS, OST : 2VM/CM, DDN SFA400NVXE x 16 0SS, OST : 1VM/CM, DDN SFA7990XE X 16
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wiera0 Odyssoy

IR EE R 25.9 PFLOPS
A 7,680
MIEEERE 240.0 TiB

FybT—ohROo— 6 RywArvoa/ b—32R

Wisteria-A (Aquarius)

7.2 PFLOPS
45
36.5 TiB
Full-bisection Fat Tree

VAT LA FEFS (Fujitsu Exabyte File System)
HET7A)L #—/3(0SS) DDN SFA7990XE
$RF L H—/3(0SS)%k 16

ANL—UBR=E 25.8 PB

ARL—D T —FEREEE 504 GB/s

VAT LA FEFS (Fujitsu Exabyte File System)
=m0 L H—/3(0SS) DDN SFA400NVXE
S RTF L H—/\(0SS)# 16

ANL—UBR=E 1.0 PB

AM— T —RERERE 1.0 TB/s

25 #EEBE R :MPILE#R
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Wisteria-O (Odyssey)
FUJITSU Supercomputer

Wisteria-A (Aquarius)

FUJITSU Server PRIMERGY

NovE PRIMEHPC FX1000 GX2570 M6
5 . Intel Xeon Platinum 8360Y
JREyYA AB4FX (FAFEO—F 4 :Ice Lake)
JOvyyE (@7 | 1(48+F P RAVROT2or 4) 2 (36+36)
CPU ERE 22 GHz 2.4 GHz
HimEE R 3.3792 TFLOPS 5.53 TFLOPS
AERE 32 GB 512 GiB
AE) i i 1,024 GB/s 409.6 GB/s
J0tyvih4£ NVIDIA A100
SME (1K) 108
AE)RE (BIK) 40 GB
AE) FigiE (B AK) 1,555 GB/s
GPU HimEHE M ee (BX) 19.5 TFLOPS
BEE 8
+ PCIl Express Gen4 x 16L-—2
CPU-GPUM (1L—r 1Y K532 GBIs)
N NVLink x 127
GPUR #E#5t (1A HT=Y) F A R25GB/s)
AA—aRTk TofuARz& eIt <D InfiniBand HDR(200Gbps) x 4
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Wisteria-O (Odyssey) Wisteria-A (Aquarius)

OS Red Hat Enterprise Linux 8 (aarch64) Red Hat Enterprise Linux 8 (x86_64)
AN GNU O /15 GNU a2 /15
Intel 2> /X145 (Fortran77/90/95/2003/2008.
C. C++)
ELTEAR OVINMT 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++)

Ayt—TaE(E

dod = 5@ At ‘
5951 @ EMPI Intel MPI, Open MPI



8
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++,

SA4T5 mpiJava

Eti@# 85475 (BLAS. CBLAS
. LAPACK. ScalLAPACK)

Intel#t #1541 J51)(MKL)(BLAS. CBLAS. LAPACK.
ScaLAPACK) . NVIDIA# 854 751)(cuBLAS,
cuSPARSE. cuFFT. cuDNN. NCCL). MAGMA

OpenFOAM. ABINIT-MP. PHASE. FrontFlow/blue. FrontISTR, REVOCAP-Coupler,
REVOCAP-Refiner, OpenMX, MODYLAS. GROMACS. BLAST. R packages. bioconductor.
. . BioPerl, BioRuby, BWA. GATK, SAMtools, Quantum ESPRESSO. Xcrypt, ROOT. Geant4,
7V Tr—ray 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,
J1y—y Ik  9zip. less. m4. python. perl. ruby. screen. sed. subversion. tar. tcsh. tcl, vim, zsh, git 7&&

Globus Toolkit, Gfarm. FUSE
O TR Singularity Community Edition

BmA7 7 sz MATLAB (New!)
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Jun. 2023 (ISC23)D &S24
Wisteria/BDEC-01D 22l —33> /—F# (Odyssey) &ET7—43 -8 /—
& (Aquarius) (X3 2 [ZRITE - HEE

TOP500 | Green500 | HPCG | Graph500 "'(z'l;ﬂ’l‘)"

,_4—5@5*51 TOP500: ;5 EE H E_L—xmﬂ L — KA
(% 1751) e (e (F4751) ’777UE (75 B

Oakbrldge-CX 140 92 85 - -

Wisteria/BDEC-01 25 50 12 6 14

(Odyssey)

Wisteria/BDEC-01 136 39 68 ) )

(Aquarius)

#EEBE R :MPILE#R
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61st TOP500 List (Jun., 2023) ;

1

24

Frontier, 2022, USA

DOE/SC/Oak Ridge National Laboratory
Fugaku, 2020, Japan

R-CCS, RIKEN

LUMI, 2022, Finland

EuroHPC/CSC

Leonard, 2022, Italy
EuroHPC/Cineca

Summit, 2018, USA

DOE/SC/Oak Ridge National Laboratory
Sierra, 2018, USA

DOE/NNSA/LLNL

Sunway TaihuLight, 2016, China
National Supercomputing Center in Wuxi
Perlmutter, 2021, USA
DOE/NERSC/LBNL

Selene, 2020, USA

NVIDIA

Tianhe-2A, 2018, China

National Super Computer Center in Guangzhou
ABCI 2.0, 2021, Japan

AIST

Wisteria/BDEC-01 (Odyssey). 2021,
Japan ITC, University of Tokyo

Computer/Year Vendor

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

Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz,
Tofu-D

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

BullSequana XH2000, Xeon Platinum 8358 32C 2.6GHz,
NVIDIAA100 SXM4 64GB, Quad-rail NVIDIA HDR100
IBM Power System AC922, IBM POWER9 22C 3.07GHz,
NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand

IBM Power System S922L.C, IBM POWER9 22C 3.1GHz,
NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand

Sunway MPP, Sunway SW26010 260C 1.45GHz, Sunway

HPE Cray EX235n, AMD EPYC 7763 64C 2.45GHz, NVIDIA
A100 SXM4 40 GB, Slingshot-10

NVIDIA DGX A100 SuperPOD, AMD EPYC 7742 64C
2.25GHz, NVIDIA GA100, Mellanox Infiniband HDR
TH-IVB-FEP Cluster, Intel Xeon E5-2692v2 12C 2.2GHz, TH
Express-2, Matrix-2000

PRIMERGY GX2570 M6, Xeon Platinum 8360Y 36C
2.4GHz, NVIDIA A100 SXM4 40 GB, InfiniBand HDR

PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu
interconnect D HER MPIERR

max. Performance of Linpack (TFLOPS)
.. Peak Performance (TFLOPS), Power: kW

8,699,904

7,630,848

2,220,288

1,824,768

2,414,592

1,572,480

10,649,600

761,856

555,520

4,981,760

504,000

368,640

Rmax

(PFLOPS)

1,194.00
(=1.194 EF)

442,010
(= 442.0 PF)

309.10

238.70

148.60

94.64

93.01

70.87
63.46

61.44

22.21

2212

30

http://www.top500.org/

Rpeak
(PFLOPS)

1,679.82

537,212.0

428.70

304.46

200.79

125.71

125.44

93.75

79.22

100.68

54.34

25.95

22,703

29,899

6,016

7,404
10,096

7,438

15,371

2,528

2,646

18,482

1,600

1,468
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255
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17
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136

Green 500 Ranking (Jun., 2023)

TOP 500 HPL Rmax Power

Henri, Flatiron Institute, USA

Frontier TDS, ORNL, USA

Adastra, GENCI-CINES, France
Setonix-GPU, Paswey SCC, Australia
Dardel GPU, KTH, Sweden

Frontier, ORNL, USA

LUMI, EuroHPC/CSC, Finland

amplitUDE (GPU Partition), University
of Duisburg-Essen, Germany
Goete-NHR, Universitaet Frankfurt,
Germany

ATOS THX.A.B, Atos, France

Wisteria/BDEC-01 (Aquarius), Fujitsu,
Japan

NVIDIA H100
80GB

AMD Instinct
MI250X

AMD Instrinct
MI250X

AMD Instrinct
MI250X

AMD Instrinct
MI250X

AMD Instinct
MI250X

AMD Instinct
MI250X
NVIDIAH100
80GB

AMD Instinct
MI210

NVIDIAA100
SXM 64GB

NVIDIA A100
40GB

EE4S MPIEHK

8,288
120,832
319,072
181,248

52,864
8,699,904
2,220,288

6,768

96,768

25,056

42,120

http://www.top500.org/

19.20
46.10
27.16
8.26
1,194.00
309.10
1.95
9.09
3.50

4.425

309
921
477
146
22,703
6,016
38

11835

86

183

31

65.396

62.684

58.021

56.983

56.491

SRS SE

51.382

51.343

46.543

41.411

24.06
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HPCG Ranking (Jun., 2023)

Computer

HPL Rmax

TOP500
Rank

HPCG

32

© 00 N O O A WO N =

-
N O

Fugaku

Frontier

LUMI

Leonard

Summit

Perlmutter

Sierra

Selene

JUWELS Booster Module
Dammam-7
Wisteria/BDEC-01 (Odyssey)

7,630,848
8,730,112
2,220,288
1,824,768
2,414,592
761,856
1,572,480
555,520
449,280
672,520
368,640

(Pflopls)
442 .01

1,102.00
309.10
238.70

148.600
70.870
94.640
63.460
44.120

22.400
22.121

25

(Pflopls)
16.004

14.054
3.408
3.114
2.926
1.905
1.796
1.622
1.275
0.881
0.817

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

#EEBE R :MPILE#R
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Gra P h500 B FS Jun. 2023 http://graph500.0rg/?page_id=942

Fugaku 2020, Japan

R-CCS, RIKEN Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, Tofu-D 7,299,072 137096

Pengcheng Cloudbrain-ll, 2022, China

2 HUST-Pengcheng Lab-HUAWEI HUST, Kunpeng 920+Tesla A100, Custom 6,999,552 40 121804.3
SR HPE, Cray EX235a, Slingshot-11 873012 40 20654.6
4 mrég{Ez?lgcf\'e?;dfgzmﬁéf’ China |, awei Atias 900 Al Cluster 93,696 40 25242.9
5 Sunway TaihuLight, 2016, China Sunway MPP, Sunway SW26010 260C 1.45GHz, Sunway 10,509,680 40 23755.7

National Supercomputing Center in Wuxi
6 Wisteria/BDEC-01 (Odyssey). 2021, Japan Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu

ITC, University of Tokyo terconnect D 368,640 37 16118
7 Toki-Sora, 2021, Japan PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu interconnect 276 480 36 10813
JAXA D
8 NAPS-FX1000, 2023, Japan !DRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu 221,184 36 10158
JMA interconnect D
LUMI-C, 2021, Finland .
9 iR Cray EX, SlingShot-10 190,976 38 8467.7
10 Summit (CPU Only), 2018, USA IBM Power System AC922, IBM POWER 22C 3.07GHz, 5 41 5 i e
DOE/SC/Oak Ridge National Laboratory NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand T '

EE4S MPIEHK
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HPL-MxP (IHHPL-AI) (Jun. 2023) {5 =5,
I“-

8,730,112 9.9507

Frontler 2022, USA
DOE/ORNL

LUMI, 2022, Finland
EuroHPC/CSC
Fugaku, 2020, Japan
R-CCS, RIKEN
Leonard, 2022, Italy
EuroHPC/Cineca

Summit, 2018, USA
DOE/SC/Oak Ridge National Laboratory

Selene, 2020, USA

NVIDIA

Perlmutter, 2021, USA
DOE/NERSC/LBNL

8 JUWELS Booster Module, 2020,
Germany Julich (FZJ)

Adastra, 2022, France
GENCI-CINES

Setonix-GPU, 2022, Australia
Pawsey SC

9

10

14M ITC, University of Tokyo

Wisteria/BDEC-01 (Odyssey), 2021,

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

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

Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz,
Tofu-D

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

IBM Power System AC922, IBM POWER9 22C 3.07GHz,
NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand

NVIDIA DGX A100 SuperPOD, AMD EPYC 7742 64C
2.25GHz, NVIDIA GA100, Mellanox Infiniband HDR

HPE Cray EX235n, AMD EPYC 7763 64C 2.45GHz,
NVIDIA A100 SXM4 40 GB, Slingshot-10

Bull Sequana XH2000, AMD EPYC 7402 24c 2.8GHz,
NVIDIA A100, Mellanox InfiniBand HDR

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

HPE Cray EX235a, AMD Optimized 3rd Generation
EPYC 64C 2GHz, AMD Instinct MI250X, Slingshot—11
Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz,
Tofu interconnect D

EE4S MPIEHK

2,174,976
7,630,848

1,463,616

2,414,592

555,520
761,856
449,280
319,072

181,248

368,640

2.168
2.0

1.842

1.411

0.630
0.590
0.470
0.303

0.175

0.10

3

13
12

17

25

12 kB ERERE

https://hpl-mxp.org/results.md

HPL R,ax
EFLOPS

1.1940
0.3091
0.4420
0.2387

0.1486

0.0630
0.0709
0.0441
0.0461

0.0272

0.0221

7.0
4.5

1.7

9.5

9.9
8.3
10.0
6.6

6.4

4.5

34

Speedup
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Oakbridge-CX(OBCX): 202349 A K 5/:8

https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/

- BT EH

Intel Xeon Platinum 8280 (Cascade Lake, CLX) (287) x2
— &3%H1,368/—FK, Omni-Path Architecture (OPA)

« XFDI7AIL RT L (Lustre)

« 128/—FIXSSDEH, B =200TBOEREIT7AILV AT LELTERT

— SSDEH128/—FD 5516/ —FIEHER YT —2IC ﬁ%%‘fnb’c&h)(91~*ﬁ¢§‘fu/
—R), S8RV —R (—\, AL —D, B R—RbT—9%F) LDEIEFEE

. E—414§E6.61 PFLOPS, TOP500 694z (2020511 8)
o HIZHERR YT —DIZEEESL, OBCXEZEHE / — KL EET HGPUY
— /N GEFRMini-DP, Wisteria/BDEC-01DIF—% -2 /—F |2 X)) £ 7

FHA] &E

EE4S MPIEHK


https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/

A FAHIE DFF I

« —Hi%H

« KF¥ - NHBEEBHICEEDHT (KFEREIRKEZELLTIIRELADHDELTA)
- ESBIREOHAEEEILWLAHE

- MM
« BRICTEFEDT
- MABEEIE—ARAHEORL. 205

c EH- TV VIEEDLY, RERRE (BF) £HHY

- HF - XEMH
« RF - RHEMEBEICEFREDT

« AF1HIRTFE4IORMUATOETF, F/-Il3LMHE, F/-IEFEHE

- MABHEELRL
- SHEEHY, MRBERTDHY

. BEAREERERLRRA - LEH

 HPCIZEEAN DREH S

WL (JHPCN) ~DERREREE
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—i&FAO—X

https.//www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/course.php

e JIL—TaA—RNAF=IEFENLUENSERINST IL—T)

— Wisteria/BDEC-01h\ 5T/ N\—YFJ)La—X | [T E1E

- KFXEBEIKRF- D HEEFTESE
f—o 2 (/—FE5fE) ZEEA

— Odyssey, AquariusZfIFHTE%
— OIATENENHERBNEGSD
— A& I FF

/—FEE

— Aquarius®1/—kr (8GPU) =5 B L CTHIH
- BBERYETIVT)

GPU&L A

— Aquarius®1:2-4GPU%Z 5 B L THI B

- EBEL

o ¢ BDEC-01

?+? Wisteria

L I 4 Wisteria Platform for Integration of (S+D+L)

oe BDEC-01

YSal—Yav/—F#
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PB/s

Shared File
System
*EITAN T—a- T/ — R
VAT L Aquarius
(SFS) Intel Ice Lake + NVIDIA A100

25.8 PB, 500GB/s 7.20PF, 578.2TB/s

Big Data & Extreme Computing

Fast File
System
BEEIFAIL
AT L
(FFS)
1PB, 1.0TB/s

EER MPILERR

External

77 Resources

e

e M I
e WEE s8Ry — R



https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/course.php

o375 R

https.//www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/job.php

o ABSUTAI

» NyFTad

o TIRRK

» IRYKTIFOdyssey, AquariuslZEIEF|RIFTE4LN

« Wisteria-O (Odyssey):&2al—i 3> /—kE
— XXX-0
— priority-0: % F¥a1—, b—UVEHBE1.5E
 Wisteria-A (Aquarius): 7—% %% /—F§t
— XXX-a J—FE{
— share-XXX  GPUBH{i
« MIG (Multi-Instance GPU) [Z&kY, GPURZEIZHEIR[RE M, ROXATLTIIEREY

38


https://www.cc.u-tokyo.ac.jp/supercomputer/wisteria/service/job.php

RAR—/)X—aAYv b a1—&XRT LD

y TELIEET W
- MHABFELE
« BEAFR
- REAER
« MAADFF| &

- FMIAFHIERES (2023/7/21) OER



https://www.cc.u-tokyo.ac.jp/guide
https://www.cc.u-tokyo.ac.jp/events/seminar/20230721.php

RARFEHREB L A—DR/AVHE
Wisteria/BDEC-01

Ipomoea-01

Miyabi

h3-Open-BDEC
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KFELFRAN—DO X T LlNpomoeal

A—/\—aVE 1 —2 DA

RRXEVA—TIHEERE
LDANL—D[F AL

IO

41

RENDEEICHND, HOT—2ELBMD—

=V B VAT LICHMEBLTEASN, VAT

CDEFIRRCGE: RNL—U DN R T LE(THIL) (ZFBFBIZZ KGR E
ZRWNAZEIZHY, RREVA—DEVATLILTOEAARELG LB X

L—Y DEANRCKDH LN TLV -

BEIATLNDT IEATEDI KR
H@EARL— (Ipomoea) 1B ARTE

— OFP:ER#R T H 3214

— 1 RTLERIS6 FEFERAL, $93FE LI
HILWWDARL—U O R T L (25+PB) Z#3E A
L, ANEZAZEEZEELTLNS

#HTS MPILE# *‘;
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Hitachi SR8000

Hitachi

SR2201
307.2GF

: ¥
23 —0DAX/\3

-/
.

1,024 GF

I
Hitachi

SR8000/MPP
2,073.6 GF

RF

132,600+

55%I(%=F5r |

2006-2010

Yayoi
549 TF

Hitachi HA8000
T2K Todai

1.13 PF

Fujitsu FX10
Oakleaf-FX

OBCX
(Fujitsu)

Oakforest-
PACS (Fujitsu)
25.0 PF

OFP-II

100+ PF

0’0
* o

Wisteria £ jits

33.1 PF

Reedbush-

U/H/L (SGI-HPE)
3.36 PF

Ipomoea-01 25PB

Ipomoea-02

42

2016-2020 [2021-2025 2026-2030
| |

Hitachi SR16K/M1

250+ PF

Ipomoea-

EER MPILERR



Ipomoea-01

FallF v > /8%

« 2022F1 R EAFR, 25+PB
« BEBR
« FPDLustre B OWMET 7 A ILDBITET, 2022FE68 H 5N 400G x2 AEE A
. iljé%: 400G 47927k
SEr 2—RL 2T LOVTRN L HIAEES g
 RaEAR G Bﬂ%<) AELURET S S3/Lustre
- ZFBEZ LIS 100G 2ENVMe
A — . XbL—Y
. 15%%@{7 ’C'ft—_l'%_l- B AT LTREINTLWAEARED 1.0 PB, Lustre
BEEE (hEIFZD2FEL)
. 7.200F/TBI%E, 2,100, 000F/PB/4E

« Ipomoea-01a 4 o F]F e 7\5’%*07

nsA4y/—FK3k
EHEAY -

faE v /X8R

e
25.9 PB _ maifll
Lustre

\_

oS

Ipomoea-01 Oakbridge-CX

J

/

TR 16

AT 25k H2HEE

I'________'

’ * Wislerla
Q 4 BDEC-01

Odyssey/ — NBt

quarius

7~ FF Wisteria/BDEC-01 /
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Miyabi (OFP-11)DEE (1/3)

202551 A &EREYA JCAHPC

S Sk

[ =y e

University of Tiukuba THE UNIVERSITY OF TOKYO
Miyabi-G :78.8 PFLOPS, 5.07 PB/s \ /Mlyabl C: 1.3 PFLOPS, 608 TB/s
(/Eﬁﬂﬂﬁ/ K) ~ (GRACPU/—F)
Superm'cro =138 PRIMERGY Server
CPU+GPU: NVIDIA GH200 Superchip
CPU: NVIDIA Grace CPU: Intel Xeon CPU Max 9480 x 2 4wk
(7237, 3.0 GHz, 117MB L3 Cache) (56 37, 1.9GHz, 112.5MB L3 Cache) x2 X 190
Mem: 120 GB (LPDDR5X, 512 GB/sec) x 1,120 Mem: 128 GiB (HBM2E, 3.2 TB/sec)
GPU: NVIDIA H100 k /
(66.9 TFLOPS, NVLink-C2C 450 GB/sec( /A []))
InfiniBand NDR200

k Mem: 96 GB (HBM3, 4.022 TB/sec)
&

InfiniBand NDR200

(200 Gbps)

(200 Gbps)

InfiniBand NDR (400 Gbps), Full-bisection Fat-Tree

E—

S\ ERFERR
L—43

Ethernet
1.0 TB/s o o 5
/ / 04542 /—R+ YRR~ RDMA
T
~~ 79 0 MM MNhe—— e _
C_ P
_;ttﬁ77’r)l/:/xj_--£\ : ____________ :
Lustre FS : ﬁfﬁ*ﬁf‘:—iﬁ77'f)b |
11.3 PB SLACPU/—FK EE AR —F | AT L(RRK) |
All Flash +7)RZ+H h | Ipomoea-01 |
— K I NVIDIA Grace / : Lustre FS :
Intel Xeon 8480+ x2 CPU Superchi g 25.9 PB )
2024/4) DDN ES400 NVX2 X10 e s T - 45

BHAKE $RES
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OFP-IIDEEE (2/3) JCARPC

B8 e msk

University of Tsukuba THE UNIVERSITY OF TOKYO

+ Miyabi-G: FHEILE/—F: NVIDIA GH200

— 5TH./—F: NVIDIA GH200 Grace-Hopper Superchip
* Grace: 72¢, 29 TF, 111 GIB, 512 GB/sec (LPDDR5X)

« H100: 66.9 TF DP-Tensor Core, 89.4 GiB, 4,022 GB/sec (HBM3)
— CPU-GPUREIEF+rva1de—L Uk

* NVMe SSD for each GPU: 1.9TB, 8.0GB/sec, GPUDirect Storage ——

( race Hopper Superc ipﬁ
— A&t (CPU+GPUM A EHE) i
. 1,120 /—R, 78.2 PF, 5.07 PB/sec, IB-NDR 200 e
 Miyabi-C: ;NFHCPU./—F: Intel Xeon CPU Max 1260
9480 (SPR) GRACE
= e 0 cPU
— SYE_/—R: Intel Xeon CPU Max 9480 (1.9 GHz, 56¢) x 2 72266Hz |\ 4e0 s
« 6.8 TF, 128 GiB, 3,200 GB/sec (HBM2e only) e L\
. EIE-r o )l:é:leGenS
. 190 /—R, 1.3 PF, IB-NDR 200 \ )
. 372 TB/sec for STREAM Triad (Peak: 608 TB/sec) {1 [ eraoo

Z/8a>r7ag5304 (1), (1)



2024/10/8

OFP-1IDEIE (2/3)

» Supermicro ARS-111GL-DNHR-LCC
—1U 2/ —F, BEKA

[hees |
CREEaA %

Po.c.

— P o R

Z/8a>r7a4535304 (1), (1)

o

JCAHPC

5 5k ¥

THE UNIVERSITY OF TOKYO

RPN

University of Tiukuba

LPDDR5X
111.7 GiB
(120 GB)

512 GB/s

GRACE
CPU
72¢, 2.6 GHz

N S A

PCle Gend
x4

NVMe SSD
1.92 TB

IB NDR HCA
ConnectX-7

PCle Gen5
x8

IB NDR200
(200 Gbps)
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OFP-IIDEZ (3/3) _ JCAH PC

« J71IJV AT /Ls: DDN EXAScalar, Lustre FS
— 10.3 PB (NVMe SSD) 1.0TB/sec, “Ipomoea-01” (26 PB) £ F|FHAIRE

« Group-A/B D2/ —RIEXTIVINAE U232V RigFat Tree Ci&Ef:
_ (400Gbps/8)X(32X20+16X1) = 32.8 TB/sec

. 20251 B;ERRAA. Miyabi-G/CEIDBEIX
h3-Open-SYS/WaitlO [C kYW EIR

IB-NDR (400Gbps)
IB-NDR200 (200)

Ifomoea-m

RBEHLBANL—D
26 PB

Miyabi-G Miyabi-C " Fjle System
NVIDIAGH200 1,120 (HBM2e) 2 x 190 DDN EXA Scaler

78.2 PF, 5.07 PB/sec 1.3 PF, 638 TB/sec 10.3 PB, 1.0TB/sec
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(M B+ T3 +FE)MAICLITIVRT— @

B ODEFMSaAL—oaVFE

« IHOHYRT—IIL(BEFTITFR)DA/NAVIZESHHZHERDEFHEIREDT-

b, FHERIEIST—

+=%3& (S+D+L))

SR, MBFEDTATATEEALEGIE+T—%
MEICEDEFMNI AL —2a FETRE

— (n+%i+7'—’5l+%5') MEICKDTIYRT— )l/ﬁfh@i%ﬁﬂ’]/\ll/ vavFER (8

& B RS, KK

FEME (RKXFELE), 2019FE~2023FE)

« EHMNYVIF Y7 EENh3-Open-BDEC |DFRFE: R ABDECY AT L (

Wisteria/BDEC-01), [EE1ZE#[S+D+LIRAS T IVhIA—LERMEDIT,
ANAVDNEENZFHZKRIESIZHL, =/PMDFTE=Z-HEE N TOTEETE

XTI H=WIC,
- REBREEE R

TRE2IEB Z D THIZE
BRI BEF1—— 7 (Lot ERBICED(RIFMBIERE

— BB R T —48FE) 7 7’ O0—F (hDDA: Hierarchical Data Driven Approach) ZIZ£25<
BEHHEHEEFE o o
— Hierarchical, Hybrid, Heterogeneous = h3 o Wisteria §2 h3-Open-BDEC

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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h3-Open-BDEC
R -+ T2+ FEBIRESTERRISEFTHYIN I T ER
https.//h3-open-bdec.cc.u-tokyo.ac.jp/

T Ly o

n'l'ﬁ}'? H '-«_-l-_ ’D(E%ﬁ'ﬁ"] New Principle for Simulation + Data + Colr:trgg:iai::i:t?o;s+

g Computations Learning e
ﬂ&ﬂ_ﬁ# l£ Numerical Alg./Library App. Dev. Framework Utlhtles. .
@ B = J:FIJ RN 9 %[@177 I:l = VATH Control & Utility
- -Open- ) ) .
RIS == AIgorithI?ns with High- h3-Open-APP: h3-Open-SYS

v Jn- Simulation i
— Performance, High Reliabilit . . Control & Integration
F (h D DI gl=Tg=Tge gl oz 1Ml Ferformance, High Reliability | ) o jic2tion Development g

Data Driven Approach) (e e R

Utilities for Large-Scale

% ‘ - X < E %ﬁ_ H"] *g% *EZ $ Verification of Accuracy Data Science Computing
o= -
SFa S openar | MSCREEON
. . u | uni
v Hierarchical, Hybrid,
Heterogeneous = h3 T2 MPILE

Data Driven Approach



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

HIFSNORREER %2 Wisteria

http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/ 4 0 BIIEG-IH

HEMFOEMROAT(S+HDIL)EEAR5IZER
— BEHEEOEMRDYR— =R EELLN
Y—RO—FK, IZaT7IVELEOHT—HRIZAERE, %RREIIHRT—ILIR
TLTHDERZBIET
— RRFEELEH-RANAL—TEA~NDER
h3-Open-BDECHIAIZLSH( S+D+L ) @G 2 al—LavIZkURERFiEE
E%g)l_ﬁﬁé"é{%é’)’) Kt EE- HEB HAIBZBET (105701
‘HiE)

vIal—i3: T%';;Zﬂ: 7 ﬁ)‘ 9Z97‘340)’T—Z3§&€‘ﬁ'15}32’63%6



http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/
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Wisteria/BDEC-01 L [=#511+3 % i dh BIEC
h3-Open-BDECZ £ L 1= (S+D+L) @& i

e UZal—ia éT—A3RMEDREE
— AR RN (S+D+L) &
s [UE-T[ED=HDORK[BFEERMZ
L—y 3>
— BRKKEEW, B, E LIRS HE=-=
« YFZILEZALEME+F= IXJEEQEE'E’J*“/E:L e e
L—ay — :

1Tl

Put_data App. A multiple applications
’ Model procedures

2. Send-data extraction from
the buffer, and data sending

_ RABEH /s
« UFIEFALKEVZaL—3y
— K, K R F//

Coupler procedures

time

. Data-packing

7— Ny > S N = .
° EE % y : l b y 3 / : F @ ( S + D + L ) FIHE into 8 bUffCeo:pler procedures LJ// 4l
AN ‘ - * é = [ 1t 3. Data-packing after the | =T 4. Data extraction
e =1/52 interpolation process |} _ —_— from the buffer
—_— O pe n F OAM Model procedures

EER MPILERR

* Also applicable to full coupling,
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Al for HPC
DE$L]

2+? Wisteria
¢~ ¢ BDEG-01

Hierarchical, Hybrid, Heterogeneous

Z,h3-Open-BDEC
/// Big Data & Extreme Computing

Odyssey-AquariusiE#

— MPIZ &k 5@EEIEAT
.« O-AZEELTMPIZAY S LIEEI AL

— Odyssey-Aquariusfd][&Infiniband-EDR
(2TB/sec) THEHEEINTLYS

VIRV FHFE
— O-AfE]#1E : h3-Open-SYS/WaitlO
 |IB-EDR#ZH (WaitlO-Socket)

s BEI7AILY AT L (FFS) 2 HE# (WaitlO-
File)

= Jﬁéﬁgjj 703— . h3-Open-UTI LIMP .oc ir0

RBAIZESRETILI) XL

*.? Wisteria

¢ ¢ BDEC-01

Platform for Integration of (S+D+L)
Big Data & Extreme Computing

JRal—iav/—FH#
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PB/s
Shared File
System
HEI7AIL
AT L
(SFS)
25.8 PB, 500GB/s

Fast File
System
=EIPAIV
AT L
(FFS)
1PB, 1.0TB/s

T2 2B/ —FH
Aquarius
Intel Ice Lake + NVIDIA A100
7.20PF, 578.2TB/s

External

m External Network
NER RV T —2

h3-Open-BDEC

HE+EE+
1—T1)T4
HH & 1 —F1UT1

Y2alb—iav+7T—4
+ 5% (S+D+L)
TR IL—LT—H

h3-Open-APP:
Simulation
HERZFZIVSr—23a Y

FLORRE
BEZILITUX LS54T

h3-Open-MATH

B - R EIAN - ARSI

H#H & HE

h3-Open-UTIL
KR E @

A—TFTqaUT14#

h3-Open-VER
FRERALE

h3-Open-AT
BEIFa—=27

h3- Open -DATA: Data
T—AaRE

+

lllllllllllllllllllllllllllllllll

Z h3-0pen-BDEC
/// -----------------------

h3-Open-DDA:
Learning
T— 5 EE - BWMFEE
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h3-0O pen -SYS/WaitlO HRFa—F
T—EZITELS4T SR, 2020] ¥ ouves

/—F%, Odyssey

gAT—%

T—2-FE/—F#

¢ ANTAVZFRARETCOELGSOVKR—RY
FEZ7AILERREES AT IS)ELTESE
« F%HE
v Odyssey~ AquariusfE &
O IB-EDR#EH#&1E (WaitlO-Socket)

O 774 /L#2H (WaitlO-File) h3-Open-BDEC
v SNERASDT—2ERE (BBIT—32%F) sLosgpm  YSab—tavtT—s  MAHEE+
=4 g, s BT LTIR L5457y EE (S+D+L) oS
v EJ'T.&JA& . %% 'I:I:II LD[E] :/E:H FIUREIL—LT—2 I & 1—F4) 71
» API:C/C++, FortranM™ UM L AT RE REERNE7 1321 | BRHETS) 72 ;
_ - s - hS-%%e{;é}_tlER h3-0p§r:ggﬁ: Data l;g;; EeJrnélgﬁ]TLlL_
v MPIZAV7GA 371 — A% 171 SR S eetlkits

" h3-Open-DDA:
[EHOIEE T Legrnin ﬁ h3-0pen-BDEc

« ZIEHEETS] 705_ (h3-Open-UT|L/|\/|P) EO)E:}% I &l

#EE R :MPILE#K



2024/10/23

B SAL—2aD=oDhTS5—

R, J\ft]

e EFEDHTS—(Coupler) :ppOpen-MATH/MP
5,5 (COCO)) D7 T r—avnDEER

- B GEE2D: K= (NICAM) +;
(Weak Coupling) &9 1R—k

- BT ITVr—2aVIF1BEOFEEND

276 280 264 288 292 296 300 304

1 1 T
100 120 140 160 180 200 1.3 2.6 3.9

=

PROPEN-HFL

o

..

applicable to full coupling,

Coupler procedures

/r

3. Data-packing after the
interpolation process

\\

‘ Copy data ta the buffer

Model procedures

#EE R :MPILE#K

s * Also
Put data App. A \} multiple applications
I Model procedures
e et | R I . V| 2. Send-data extraction from
the buffer, and data sending
e ——
Draw data from the buffar Coupler procedures
Copy data to the buffer
//{_ Send data time
1. Data-packing Rec data
into a buffer EE-:I:.
olbtidn Draw data from the buffer

4. Data extraction

—_— §

ﬁ

et_data

L.~ from the buffer

J

56
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&t & +

I

T—3+FB IMEEXETS
Z#EEHT5—h3-Open-UTIL/MP

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

%

« B OMBETIVERDT YU TIILVEITEXR -HET H=HDIKEE

— MPLEE. BZIREER. B FREIIVELTHEDE
EHOTEERES
7»5@&?6 Zxt1 D5 ERFES A AIRE

IBHEREDM, [ERDHTS—IZITEE

— ANAV LT, e RKBFER DI aL—2aVIT K> THERIEE A
 Fortran/Ca—F (#3EBET /L) EPythona—R D FEREEIH I HHHE

— Fortran®>C T Ent=707 5
LEITDERMGTEICR-OTHFEZ
T TCE=HT>—%. Python[Z& 4
’JTEEﬁé*LTZAP#& X %E __WE pl) SR - SBREFL
{LEZROT—oA—FModE
TS AL OHEEIL T,

« O-AFIA :WaitlOL M EHE

#EE R :MPILE#K

ortra
77! ¥a:

hy )29
Fortran/C7 J') &Python7 7 DER T E DR X K]
/\X-F)Il 2020]

Python *

AL
F-PPY TS
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AGAFX(E L&)
— https://www.fujitsu.com/jp/products/computing/servers/supercomputer/a64fx/
— https://old.hotchips.org/hc30/2conf/2.13 _Fujitsu_HC30.Fujitsu.Yoshida.rev1.2.pdf

FUJITSU PRIMEHPC FX1000

— https://www.fujitsu.com/jp/products/computing/servers/supercomputer/

3d Gen Intel Xeon Scalable

— https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-intel-xeon-scalable-
video.html#gs.zb3uOm

— https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-xeon-scalable-
processors.html#qgs.zb4d00

— https://www.hotchips.org/assets/program/conference/day1/HotChips2020 Server Processors Intel Irm
a ICX-CPU-final3.pdf

NVIDIAA100 TENSORO” GPU

— https://www.nvidia.com/ja-jp/data-center/a100/
— https://www.hotchips.org/assets/program/conference/day1/HotChips2020 GPU NVIDIA Choquette vO1.pdf

EER MPILERR



https://www.fujitsu.com/jp/products/computing/servers/supercomputer/a64fx/
https://old.hotchips.org/hc30/2conf/2.13_Fujitsu_HC30.Fujitsu.Yoshida.rev1.2.pdf
https://www.fujitsu.com/jp/products/computing/servers/supercomputer/
https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-intel-xeon-scalable-video.html
https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-intel-xeon-scalable-video.html
https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-xeon-scalable-processors.html
https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-xeon-scalable-processors.html
https://www.hotchips.org/assets/program/conference/day1/HotChips2020_Server_Processors_Intel_Irma_ICX-CPU-final3.pdf
https://www.hotchips.org/assets/program/conference/day1/HotChips2020_Server_Processors_Intel_Irma_ICX-CPU-final3.pdf
https://www.nvidia.com/ja-jp/data-center/a100/
https://www.hotchips.org/assets/program/conference/day1/HotChips2020_GPU_NVIDIA_Choquette_v01.pdf

2024/10/23

T & ¢ Wictasi
SE)DETH) “‘ %‘%ﬁqla
2 13-Open-BDEC

Wisteria/BDEC-01¥| i<
— https://www.youtube.com/watch?v=1bbZV0O6-UQg
h3-Open-BDEC: AL xzYFHP (T E )
— http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/
Wisteria/BDEC-01 & h3-Open-BDEC#A A& E (A AE)

— https://www.youtube.com/watch?v=CsJ_9aGNXCg
— https://www.pccluster.org/ja/event/pccc20/exhibition/itc-u-tokyo.html

Wisteria/BDEC-01 & h3-Open-BDEC#A 7@ /&E (K:E
— https://www.youtube.com/watch?v=]X51NF2LniE

EER MPILERR


https://www.youtube.com/watch?v=1bbZVO6-UQg
http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/
https://www.youtube.com/watch?v=CsJ_9aGNXCg
https://www.pccluster.org/ja/event/pccc20/exhibition/itc-u-tokyo.html
https://www.youtube.com/watch?v=jX51NF2LniE

