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| |
T2K Tokyo, Hitachi

12 13 14 15 16 17 18 19 20 21 22 23 24 25
| @{@, HitE;Chi SR|16000/I\|/I1 Oakbridge-CX, Fujitsu
IBM Power-7 Intel Xeon Cascade Lake

54.9 TFLOPS, 28.7 TB/sec.

140.0 TF, 38.1 TB/sec.
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AMD Opteron

Oakleaf-FX, Fujitsu PRIMEHPC FX10

SPARCG64 IXfx
1.13 PFLOPS, 408.0 TB/sec.

SPARC64 |Xfx

-
AiE

122,600+4

| | |
Oakbridge-FX, Fujitsu
136.2 TFLOPS, 49.0 TB/sec.

Fujitsu, Intel Xeon Phi

25.0 PFLOPS, 8.51 PB/sec.

*.? Wisteria

o ¢ BDEC-01

Reedbush-U/H, HPE
Intel BDW + NVIDIA P100
1.93 PFLOPS, 258.6 TB/sec.

Reedbush-L, HPE

Intel BDW + NVIDIA P100
1.43 PFLOPS, 197.2 TB/sec.

6.61 PFLOPS, 385.2 TB/sec.
Oakforest-PACS (OFP) (JCAHC)

OFP-I]
(JCAHPC)
100+ PF ?

BDEC: Wisteria/BDEC-01, Fujitsu
Fujitsu A64FX (Odyssey) +
Intel Xeon Ice Lake/NVIDIA A100
(Aquarius)
33.1 PFLOPS, 8.38 PB/sec.

Integrated Supercomputer System for
Simulation, Data & Learning

[ N N

Data Platform (mdx), Fujitsu

Intel Ice Lake/NVIDIA A100 etc.
8.50 PFLOPS, 0.665 PB/sec.




¢ ¢ z : Platform for Integration of (S+D+L)
* Wisteria Big Data & Extreme Computing

¢ ¢ BDEC-01

Simulation Nodes:

Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8 PBIs

Shared File
System

(SFS)
25.8 PB, 500 GB/s

Fast File
System

(FFS)
1PB, 1.0 TBIs

Data/Learning

Nodes: Aquarius
Intel Ice Lake + NVIDIA A100
7.20 PF, 578.2 TBIs

[ =y = RRAFIERER L F—

C_’ THE UNIVERSITY OF TOKYO INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYOD

Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal))
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« 201678 ~2021E1M AKX (FFE)
« HKRITCHINDGPUYSRE, E—14HE3.36 PF

Oakforest-PACS (OFP) (Fuijitsu, Intel Xeon Phi (KNL))
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Simulation Nodes Data/Learning Nodes

« JCAHPC (FKKCCS-EKITC), 20164 10A ~2022F3A XK (FE)
« 25 PF, #32 in 57t TOP 500 (June 2020)

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

(Odyssey) (Aquarius)

« 2019%7H ~2023%6 A KR (FE)
« 6.61 PF, #97 in 57t TOP500-June 2023 (Plan)

Wisteria/BDEC-01 (Fujitsu)
« 3al—3i3>/—FE (Odyssey) : A64FX
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h3 Open BDEG

o T—A-28 )—KE (Aquarius) :Intel Xeon Icelake + NVIDIA A100)

« 33.1 PF, #13 in 57t TOP 500, 202145H 14 HE ARALA
« (& -7—4-FF (S+D+L) IE DO DTS5y T+ — L
o EFHV Iz 7 EAETh3-Open-BDEC |
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Reedbush

Oakforet-PACS Oakbridge-CX
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Z—18—avE1—T 15 8 Science

. HEMIZ (HIT-EEAD) Modeling
— F—XTHF Y, YRTLYINILT
- BIE7INTYR L, SHERE, BHFa1—=1Y Algorithm

- FABELOERME, JHPCN, ER-EETOD I

. ER- AMBER Software
~ HERETIATUR

- 2297 HPC (High-Performance Computing) #& Haraware
* https://www.compsci-alliance.jp/
— BRALT7HV U MTEEE & (Reedbush, Oakforest-PACS)
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HPCIZ2RE /B R T L SBF & EEBEHE (2020411 BB )

0 — HITACHI SR16000/M1 (172TF, 22TB) H|gh performance inter cloud
HOkkaIdO CloudiSystemIBS2000] TR AIATE) Fujitsu CX2550 M4, CX400 M4 (3.08PF, 377T8) 4.2PF 35PF (UCC + >
Data Science Cloud / Storage  HA8000 / WOS7000 ujitsu , L E
CHOTF, 156°8) b 55 Xk GBI MY CFL-M) 2MW
Tohoku SX-ACE(707TF. 160TB, 655TBIs) \ ~30PF, ~15PB/s Mem BW (CFL-D/CFL-M) ~3MW > o
LX406e(31TF), Storage(4PB), 3D Vis, 2MW SX-Aurora TSUBASA(1 5PF 46.1T8, 910.7T8/s)
B{3HTF). Storage(3FE) ® / LX406Rz-2(278.5TF), Storage(2PB) :I‘ 1.8PF, 0-5MW> S
Tsukuba - | Cygnus 2.4PF (TPF) 0.2MW ) PACS-XI 100PF (TPF)
=2 B | COMA (PACS-IX) (1001 TF) /Oakforest-PACS (OFP) 25 PF Post OFP 100+ PF 4.5-6.0MW
o = Fujtsu FX10 (Oak wlomag)mzwm 168TiB, 460 TBs), (UCC * TPF) 3.2 MW (UCC * TPF)
To kyo Im y I Reedbu;h-U/H: 1,92‘PF (FAC)?)JMW (Rwdmmﬁﬁf)oakbndgecﬁucq Sl / mdx 17+ PF (FAC/UCC+ TPF) 2.0MW > (ét:\lg"TPPrF
Htaohi SRIBKM1 (49 TF, 109 T, 287 TB5) J] F | BDEC 30+ PF .(‘FAC!UCC+ TPF) 4 5MW 6458?0MW
Tokyo Tech. b‘ W| TSUBAME 3.0 (12.15 PF, 1.66 PB/s) 0.9MW TSUBAME 4.0 (30 PF, 4PB/s) >
(5.7FF,110+"[B,1160TB/S),1.4MW (UCC+TPF+CFL'D) 0.9~1 .5MW
Fujitsu FX100 (2.9PF, 81 TiB) )
100+ PF (FAC/UCC+CFL-M
Nagoya M’ Fujitsu CX400 (774TF, 71TiB) )| wen >> ~20 PF (FAC/UCC + CFL-M)  up to SMW > "er . " 3,\3,\,\, >
2MW in total .
Ky oto TAT) i 8’;%%5)250 Cray XC40(5.5PF) + CS400(1.0PF) 15-20+ PF F Ag?SEZTJPCC)
(983TF
‘ Cray XC30 (584TF) ) ) A0 (FAC/TPF + UCC) 1.7 MW 2 MW
0 s ak a “ NEC SX-ACE NEC Express5800 \] 10~20Pflop/s, 1.0-1.5MW (CFL-M) 25.6 PBIs, 50-100Pﬂ0p/s>_>
423TF) (22.4TF \ (TPF) 1.5-2.0MW
g | (423TF)  (224TF) | OCTPUS 1.463PF (UCC) / OCTOPUS NEXT 5Pflop/s
- HA8000 (712TF, 242 TB) .
Kvushu 3 SRI6000 (82TF,618) ,, | Fujitsu PRIMERGY CX subsystem A + B, 10.4 PF (UCC/TPF) 2.7MW 100+ PF ~3MW
y FX10 (2724TF, 36 18) =~ 0 1VHY (FAC/TPF + UCC/TPF)
-ﬁ CX400 (966.2 TF, 183TB) FX10 (90.8TFLOPS)

JAMSTEC * SX-ACE(1.3PF, 320TiB) 3MW ~100PF, ~3MW >
ISM UV2000 (98TF, >

128TiB) 0.3MW

2PF, 0.3MW >
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HPCIZXF

HARL—

\\‘

- XHABERFEE
RlR (REKE

¥+ > /73 X)50PB
- TEHLS (FERFR-CCS) 50PB

AkL—

N\‘

HPCIXAR b L—U LR

HHFR-CCS - P

TR ML—T (BBE

AT =EH—N2EH
CABTF—HG—N2 A

1

.
1
d
4 5
1 &

50 PB)

 WiLE -
i En:;;ﬂ HEE - ) [m:.yng
AN LER AfavEm| i

- 31 =W
CHRA L L—ER

.
— XK —
Ziia ZIEFIJ

L.

[awmnn ] 2l

rA—F1DERAT
LB (LYo
L AEREEO R

- SIMNET4ER ¥,

/ [ HEAX
. v =) . "-,. A ER
FZE?EJ | o -
N | . :

g
lﬂdlf wTE « Zgia EE

HAA b+ L—iEM

| [;m: p!mJ .
ax
(;Hﬂxﬁﬁ t

-

» SRR O EIEE
RIST —*,A
d--""'--j e
e | f,..f""%;:.»mwﬂ e
- i 3, e &
,:\ [; caonAR HPCIHERR FL—FHL S
A i o — o
, i e REAE - 51 /(R
\%, MEEL—H c F—HRFL— (JAKE 50 PB)

C ARIT—=RY—/\2H
- KBEAETYH—/\, GPUH—/\E




408 k45 4 {5 R L A% S ] FI R St R BF 22 HL A (JHPCN)

https://fhpcn-kyoten.itc.u-tokyo.ac.jp/

¢ RRBRA—/N\—aVE1—3ZF I L8EUKRFEII—MoEHEIND
— deiE, R, %K(EP#?TL#\) RIXK, 25, =&h, KR, Jum
s XERFEERAA-KRWMRMLRIELTEERISH, 2010F4 AN LE

E59R (65— EIEL(-—BE))
- RKHEH, KKEF0, Dttad

» FPRAIVGHR AR REDHEE .
- STEEE A EREE JHPCN@Q ¢

— Bt A3—R/\AV R UEEREEDFI A (FERH)

« 20164

« 2022FEF

LIS IX—HREREIZNA T, B, EX, S53FN3HhT3)—
— BAFER 3L RKE[EF -], TAl-for-HPCJIXIB853F j(D—D

Eda)

S5E3ITT—XIZADTE

— WO DFLLWEADNETESNTLSD, FIABENODRATIEIRELEILEL



c RRKFIFEREEBEL FI—DRA—/\—aFE1—3FEDOHE

— VAT LEES
- BE
» Wisteria/BDEC-01
 Oakbridge-CX(OBCX)

— F|HZEH
e Z—/N—aAVEA—Z(R/NAV)FESF-8ODAE R 1LE]
- BEFRA(—#Z-FA4T7IL)
-PALFIA, FE=
— HPCI
— JHPCN
—&F -, Al for HPC
—HPCFxL Y, £ BEFH
—-EFRA(—HZ-FSA4T7IL)

N
S
o
=X




FY11

13

| |
T2K Tokyo, Hitachi

12 13 14 15 16 17 18 19 20 21 22 23 24 25
| @{@, HitE;Chi SR|16000/I\|/I1 Oakbridge-CX, Fujitsu
IBM Power-7 Intel Xeon Cascade Lake

54.9 TFLOPS, 28.7 TB/sec.

R

140.0 TF, 38.1 TB/sec.
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AMD Opteron

Oakleaf-FX, Fujitsu PRIMEHPC FX10

SPARCG64 IXfx
1.13 PFLOPS, 408.0 TB/sec.

SPARC64 |Xfx

-
AiE

122,600+4

| | |
Oakbridge-FX, Fujitsu
136.2 TFLOPS, 49.0 TB/sec.

6.61 PFLOPS, 385.2 TB/sec.

Oakforest-PACS (OFP) (JCAHC) OFP-II
Fujitsu, Intel Xeon Phi (JCAHPC)
25.0 PFLOPS, 8.51 PB/sec. 100+ PF ?

BDEC: Wisteria/BDEC-01, Fujitsu
Fujitsu A64FX (Odyssey) +
Intel Xeon Ice Lake/NVIDIA A100
(Aquarius)
33.1 PFLOPS, 8.38 PB/sec.

Integrated Supercomputer System for
Simulation, Data & Learning

Data Platform (mdx), Fujitsu

Intel Ice Lake/NVIDIA A100 etc.
8.50 PFLOPS, 0.665 PB/sec.

*.? Wisteria

o ¢ BDEC-01

Reedbush-U/H, HPE
Intel BDW + NVIDIA P100
1.93 PFLOPS, 258.6 TB/sec.

Reedbush-L, HPE
Intel BDW + NVIDIA P100
1.43 PFLOPS, 197.2 TB/sec.




¢ ¢ z : Platform for Integration of (S+D+L)
* Wisteria Big Data & Extreme Computing

¢ ¢ BDEC-01

Simulation Nodes:

Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8 PBIs

Shared File
System

(SFS)
25.8 PB, 500 GB/s

Fast File
System

(FFS)
1PB, 1.0 TBIs

Data/Learning

Nodes: Aquarius
Intel Ice Lake + NVIDIA A100
7.20 PF, 578.2 TBIs
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Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal))

s T—HREH-IIaL—a A R—/\—arEa1—4
« 201678 ~2021E1M AKX (FFE)
« HKITCHINDGPUYISRE, E—V1EHES.36 PF

Oakforest-PACS (OFP) (Fujitsu, Intel Xeon Phi (KNL))

External External
Resources g Resources
ey
e

0’0
¢ ¢ B

Wislerla o Wisteria
DEC-01 o o BDEC-01

Simulation Nodes

« JCAHPC (FKKCCS-EKITC), 20164F10A ~2022F3A XK (FE)
« 25 PF, #32 in 57t TOP 500 (June 2020)

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

Data/Learning Nodes

(Odyssey) (Aquarius)

« 2019%7H ~2023%6 A KR (FE)
* 6.61 PF, #97 in 57t TOP500-June 2023 (Plan)

Wisteria/BDEC-01 (Fujitsu)
« 3al—33>/—FE (Odyssey) : A64FX

||||||||||||||||||||||||||||||||||

h3 Open BDEG

o T—A -8 /)—KEE (Aquarius) :Intel Xeon Icelake + NVIDIA A100)

« 33.1 PF, #13 in 57t TOP 500, 202145H 14 HE ARALA
« (& -7—4-FF (S+D+L) IME DO DTS5y T+ — L
o EFHV IR 7 EAETh3-Open-BDEC |

(LA & £ A2 (S) 20194 E ~20234F )

Reedbush

Oakforet-PACS Oakbridge-CX
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« TOP 500(Linpack, HPL)
— B —RABAVILAN—(BEEEZE), 5THFEE (FLOPSIE)
— FRAMLEITY  BEATR) T IR
— 5T E %8
« HPCG
— B —RABKXVILAN—(REE), 515 EE (FLOPS{E)
— ARERENCF/ONDSERITH (EAMNZLY)
« FEHFAEYTIER
« EF7TYHr—avITm0
— AEYTOERAMRE, BIEMRE
 Green 500
— HPL(TOP500) E4TBFDFLOPS/W{E

NUFI—=Y



June 2021 (ISC-HPC 2021 Digita\D &5 %>
Wisteria/BDEC-01M < 2al—3 3> /—FE (Odyssey) ET—452 %8 /—F
2% (Aquarius) [&5 Z IZBIE - R EE

TOPSO0 | Greens00 | HPCG | Graphs0o | HPLA

Oakforest-PACS

Oakbridge-CX 97 55 67 - -
Wisteria/BDEC-01 13 21 9 3 7
(Odyssey) (FaT TEE241L)

10
Wisteria/BDEC-01 93 (IceLake+ 53 i i
(Aquarius) A100&£L T

=)

17
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.. Performance of Linpack (TFLOPS)  http:/www.top500.0rg/
57th TOP500 LISt (June 2021) Rm;k Peak Performance (TFLOPS), Power: kW

Power
max eak

Eucqggumigﬁo Japan 'Frgéﬁstl; PRIMEHPC FX1000, Fuijitsu AG4FX 48C 2.2GHz, 600848 _, :243 cF))1F (; _—
2 S Totioe National Laboratory  NVIDIAVolts GVAOD, Duatrall Malinos EOR InfniBang 2414592 148800 200795 10,096
D e L NVIDIA Votta GV100, Dusk il Mollanox EDR InfiniBang. 1572480 94640 125712 7,438
4 g:tir(‘)‘:]"aﬁ“éI:;tl‘;;i&'t‘iﬁgzgggéﬁ:wjxi Sunway MPP, Sunway SW26010 260C 1.45GHz, Sunway 10,649,600 93,015 125,436 15,371
O, [T ST e o o o
$;>gr;t:g€ér1zcglgéolrjnsr)ﬁing conter :i)]?ilr:i(égﬁ?jOHE)(eRon Platinum 8280 28c 2.7GHz, Mellanox 448 448 23.516 38.746
12 les?I 2.0, 2021, Japan ggjci)tszu4ZRHIMERGY GX2570 M6, Xeon Platinum 8360Y 504.000 22,208 54 341 1,600
AGHz, NVIDIA A100 SXM4 40 GB, InfiniBand HDR
13 Wisteria/BDEC-01 (Odyssey), 2021, Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu 368,640 22121 25 952 1,468

Japan ITC, University of Tokyo B =t [
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HPCG Ranking (June, 2021)

Computer

Fugaku
Summit

Perimutter

Sierra
Selene
JUWELS Booster Module

Dammam-7
HPC5

Wisteria/BDEC-01 (Odyssey)

Earth Simulator -SX-Aurora
TSUBASA

Oakforest-PACS

Cores
7,630,848
2,414,592

706,304
1,572,480
555,520

449,280

672,520
669,760

368,640
43,776

556,104

HPL Rmax
(Pflop/s)

442.010
148.600

64.590

94.640
63.460
44.120

22.400
35.450

22.121
9.990

18L0615

TOP500
Rank

1
2
5
3
6
8

11
9

13
39

32

HPCG
(Pflop/s)

16.004
2.926

1.905

1.796
1.622
1.275

0.881
0.860

0.817
0.747

0.385

http://www.hpcg-benchmark.org/
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Green 500 Ranking (June, 2021) http://www.top500.0rg/

E
IRl 335 VIN-3, Preferred Networks, Japan MN-Core 1,664 1.822 61.36  *29.70
BN 2 tirercatorA NVIDIAA100 138,880 17.200  582.63  *29.52
100 Wilkes-3, U. Cambridge, UK NVIDIAA100 44,800 4124 14653  28.14
I 35 MeluXina - Accelerator Module NVIDIAA100 99,200 10.520  390.25  *26.96
Bl 24 NVIDIADGX SuperPOD, USA NVIDIAAT00 19,840 2.356 90  26.195
Il 5 Peimutter NVIDIAA100 706,304 64.590 2528  25.550
8 JUWELS Booster Module, Germany  NVIDIAA100 449,280 44.120 1,764  25.01
Il + JURECAData Centric Module NVIDIAA100 105,840 9.330 38410  *24.29
Bl s spartan2, France NVIDIAAI00 23,040 2566 106 24.262
n 93 \J’\gs;i”a/BDEC'm (Aquarius), Fujitsu, - \\ioia a100 42,120 4425 18393  24.06
B ' Fugaku 7,630,848 442.01 29.899  15.418
n X\;';;i”a/ EIRISCHEN {oryEseyf, R 368,640 22121  1468.00 15.069
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Graph500 BFS, June 2021
IS RBIREIC KD EREFTM . TE R #k= 2AScale

Fuqaku 2020, Japan

R.CCS, RIKEN Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, Tofu-D 7,630,848 102956

p Sunway TaihuLight, 2016, China o " VPP Sunway SW26010 260C 1.45GHz, Sunway 10,599,680 40 23755.7
National Supercomputing Center in Wuxi

3 Wisteri'alBD.EC-01 (Odyssey), 2021, Japan Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu 368,640 37 16118
ITC, University of Tokyo interconnect D

4 Toki-Sora, 2021, Japan Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu 276,480 36 10813
JAXA interconnect D

5 Summit (CPU Only), 2018, USA IBM Power System AC922, IBM POWER9 22C 3.07GHz, 2 414592 40 7665.7
DOE/SC/Oak Ridge National Laboratory NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand Y :

6 qungUC, 2018, Germany Lenovo ThlnkSysttlem SD650, Xeon Platinum 8174 24C 196,608 39 6279 47
Leibniz 3.1GHz, Intel Omni—Path

7 Lise, 2021, Germany ZIB Bull Intel Qluster Intel Xeon Platinum 9242 48C 2.3GHz 121,920 38 5493.94

Intel Omni—Path

8 Cori - 1024 haswell partition, 2017, USA Cray XC40 32,768 37 2562 16

NERSC
. . . TH-IVB-FEP Cluster, Intel Xeon E5-2692 12C 2.200GHz, TH

9 Tianhe-2 (MilkyWay-2), 2013, China Express-2, Intel Xeon Phi 31S1P 196,608 36 2061.48

el Qe o e Wofd i, 0P Bull Sequana XH2000 49,152 36 1527.39

Luxembourg




HPL-AI (June 2021)

BfEEEFEFAICKAHMERER £

1 Fugaku, 2020, Japan
R-CCS, RIKEN

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

3 Selene, 2020, USA
NVIDIA

Perimutter, 2021, USA
DOE/NERSC/LBNL

JUWELS Booster Module, 2020,
Germany Julich (FZJ)

HiPerGator, 2021, USA
NVIDIA

Wisteria/BDEC-01 (Odyssey), 2021,

Japan ITC, University of Tokyo
8 Berzelius, 2021, Sweden

Flow, 2020, Japan ITC,
Nagoya.U.

10 MTS GROM, 2021, Russia

Computer/Year Vendor

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

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

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

Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz,

Tofu interconnect D
NVIDIA DGX A100, AMD EPYC 7742 64C 2.25GHz,
A100, Infiniband HDR, Atos

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

NVIDIA DGX A100, AMD EPYC 7742 64C 2.25GHz,
NVIDIA A100 40GB, Infiniband

Rmax: Performance of Linpack (TFLOPS)

https://icl.bitbucket.io/hpl-ai/results/

HPL-AI HPLR.
(EFLOPS) TopS00 | 1y ops)|SPeedup

7,630,848

2,414,592

555,520

761,856

449,280

138,880

368,640

59,520

110,592

19,840

2.0

1.15

0.63

0.59

0.47

0.17

0.10

0.05

0.03

0.015

1

23

13

84

87

245

442,010
(= 442.0 PF)

148,600

63,460

64,590

44,120

63,460
22,121
44,120

6,617

2,258

4.5

7.7

9.9

9.1

10

£

4.5

L)

4.3



GFLOPS (E—7148E) =Y FIF

GFLOPS/W (Green 500)

Svstemn JPY/GFLOPS
y Small is Good

Oakleaf-FX/Oakbridge-FX (Fujitsu)
(Fujitsu SPARC64 1Xfx)

Reedbush-U (HPE) (Intel Xeon Broadwell (BDW))

Reedbush-H (HPE) (Intel BDW+NVIDIA P100x2/node)

Reedbush-L (HPE) (Intel BDW+NVIDIA P100x4/node)
Oakforest-PACS (Fujitsu) (Intel Xeon Phi/KNL)

Oakbridge-CX (Fujitsu) (Intel Xeon Cascade Lake)
Wisteria-Odyssey (Fujitsu/Arm A64FX)
Wisteria-Aquarius (Intel Xeon Ice Lake + NVIDIA A100x8)

125

61.9

15.9
13.4
16.5

20.7
17.8
9.00

HEH#H () : &

(A"

umy
X

GFLOPS/W

Large is Good

0.866




ZRATLDA

Utillization Rate (%)

24

100
90
80
70
60
50
40
30
20
10

0
\I@ Q}\@ q;\b \,'\Q’ OI\Q’ Q!(\ K,'<\ Q,'<\ q’<\ \;(\ 0,(\ Q,'\(b K,'\cb 0,'\00 q;\‘b \j\‘b o,'\cb O%Q v,\q (\,'\Q q}\‘b \;\q 0,'\(b beg \519 (\,‘19 Q,‘I/Q \,‘19 0519 be\
LR A HR VIR S AU L S AU SN SO SRR S SRR

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

ICPURFH &l & (2020

125 53 87 7 F

T2-
£ DY

TE-H5NDDOKY
ekl - FEEFE
#ME

IRIILF— Y=
[EEREIE: O RT L
[FEREIE 7L X L
EEREFE: Al

HE

EXEFA
EYRE-ERHE
INAF A THITAIR
n ASEE-BEFE

A=AATHSRE ZLFATHSRAHE TAMF T IRk
Intel Xeon Phi Intel CLX
(Oakforest-PACS) (Oakbridge-CX)
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INAATAT

Hh IR = -

TADR" Eiﬁ@fg
NI -4 ) LR AT

EEF
EWRhF

GPU%~Z3Z X4 (2GPUs/node)
Intel BDW + NVIDIA P100
(Reedbush-H)

FHEE
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- I
10D 5<Y i n=_TE N oY)
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FoHR - ERER O E*Wﬁf__ 76
LIE - 4 ) L fBAT e A
|
H iRl ] !
ERENE 0o
B U =

GPU/-35X%4 (4GPUs/node)
Intel BDW + NVIDIA P100
(Reedbush-L)
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F—aRlE. F—aRL



SR ARIREVIAL— 3>

RARUBEZT, RAEFRMRRF

276 280 284

100 120 140 160 180 200

2.6 3.9

THE EL NINO PHENOMENON

NORMAL
YEAR

Equatorial

winds gather
warm water pool
toward the west.

ELNINO
YEAR

Coldwi
along S
Americ
coast.

Warme: 1
winter

* Also applicable to full coupling,

multiple applications

Model procedures

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

Coupler procedures

time

1. Data-packing
into a buffer

Regional COCO
Matsumura-
model

COCO: Tri-Polar FOM lhglmal Ocean odel

ic Model

Coupler procedures

3. Data-packing after the
interpolation process

Model procedures

+

Draw data from the buffer

4. Data extraction
from the buffer

|

(..l) May 1

[ BRI L - £ R IE 1B 2% -
PIEBREER (RK- KKEFH) )

4
4
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Basemeant-|

. {engineering
Sediment ‘ classification)

5T, RREFZRMERF et

Basem:ru-
HOORRAPHEDTFIEE | Eothauake

(seismological
classification)

Seisni wa
v

Sedimentary Rock

O ERAT— 2 (K-NET, KiK-net 446:7)

- 5 Bt FH TKY.1120 (SK-net, BEBE) N-S 10- NG (FDM-mesh)
=T 20km
X a) Earthquake wave propagation ¢) Resident evacuation

805

' | asomwe
R B B e T R ]
200 250 300

150
7 [s]

| lEERART FLTAIRER

TKY.1120

Two milion agents evacuating to nearest safe ste

BEGEANY bk [cmis)

e
Distance fkm]

T 6 8 10 12 14 16 18 20 IS
UL

10.25 km

b) City response simulation

/Y

N
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AR, BEFR

Xm)

CO, Plumes
Groundwater Head (m)

0 1 10 20 30 40 50 60 70 80 100

H-4 CO,HEA#OMTAKE (£KERTE) o4 (100 &)

[4 -5

Yokohama

Point G

10 km

* - hmcton Sk

Fy

(a) ZREBAEARS T 1 (b) TREEMEERE T i
HEH ERROFRiZA (YIRS, 60N, AR S 100 £6)

(EgRIZ {4 )
IIAREZEE T (REER) ]
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(a) Tokyo Bay Model

30 million D

g |

—Large scale hydro-geological model-

Injection
Well

geatos HModsl

Native Grounduwater (Brine]

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

Locascde

6 million DoF

(c) SPE 10 Model

t

Original
Reservior Model

Christie and Blunt (2001)

Qj et al. {2009)
Audigane et al (2011)

Yamamoto et al. (2013)

—Highly heterogeneous reservoir model—

3.3 million DoF

Injecto

€0, behavior
(No upscaling)

+*DOF: degrees of freedom
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‘@EEB"Bnd&Obs (QEEB" Bnd&0bs ‘EE)P’J Bnd&0bs NCER, @
o August 2019 November 2019

‘oo ute 'ya uTe ’z ute .‘lﬂmc

D1 (18-km mesh) DA

mesh)
-, énsemble forecast
1‘ 12:00
e
it ® 3 N

&

Data assimilation cycle (s)
8 g

Data assimilation

5

g 8 o

g

||||||I|I||||| l I||||||.|.I|II
100 {
200

i Bug

%z
‘) )) § §‘°° = - MPIl communicator
PIIDY - G i Optimization
a \{g\ @f—) o W g gool Very stable! « Obs pre-processing
D4 (500-m mehi R e : z + Visualization
28 every-30-second DA . Tttt \ sz Seg, 05k « NWP model setting
1 PAWR ob Jenise & # of cycleflorecasts % = s 22 zn nnfcitia rorecasts s = ®
: ia JIT-DT s i et “ ;
- Y AEMREORLE, EERIET—2Et. TEIE30GFRICH D - 7BE ),
FEEODT—7 70— (£)2019F88. (£)2018F i =10mi =20mi
15:30:00 15:40:00 155506 HAwin Fr=2lm FEapom.

reflactivity 3048 m Rodor reflectivity 3048 m
2019/08/24 15:30:00 UTC (PARR oba) 2010/08/24 15:40:00 UTC (PANR sbe)
T e

Rador refisctivty 3048 m Rodar rafiectinty 3048 m
2019/08/24 15:30:00 UTC (PANR oba) 2019/08/24 15:40:00 UTC (PAWR ota)
=7
c o

PAWR
Obs
SCALE- r 2 ¢!
LETKF e
Analysis sl i i e
E = il: © — . ‘ h ;_.. 2 A . m.. I”l:mm 100 13 1440 - L oo
EU@?E{';—%}?IETE:': 201948245 D EHSLTDF R LEE, (L)L —4— A& (F)SCALEL0LE8A2E DBHIDLTOF X MER, (B)L—&— & (F)SCALE-
CE{L#A5FT) ) LETKFIC & BIRAT T8 5 N7 L — 4 — R (dB2) & 77 o LETREYGE 2 THTH Bk b X oRmmEdBA T



'COVID-19 1% s HP CIER B 23
2140556 FEH AL X T LEFIFA (20204 )

FEIOFTIAMNIINADEETOT7—EICEAT ST
ST AR FEERE
COVID-19;8E M {=4#Z=: chloroquine.

hydroxychloroquine. azithromycin D # A2 fk')
R DFHEGELRIZE DIRFRICET SR

HEROAOFTIAIIAREDZ /NI EERIEE F A

ETEAAEIT(C K HSARS-CoV-2185EREL EMD
R

ERNBBICBITAVAILARIELED T REFD
XtE B ERIRERFICE Ty —ARET 4

Spreading of polydisperse droplets in a turbulent
puff of saturated exhaled air

2H #HE
(ALEKFE)

AH £ (%X UT-
Heartf# 2SR / B K)

B A
(BEILZEH R
25 BR
(FEXF)
A

(FF )

Marco Edoardo Rosti
(OIST)

vgi2es VIESVID-19

HPCI COVID-1% Urgent E',p&

Oakforest
PACS

BEMEM  EAREER GIHEKRP)]

Oakbridge
CX

R AT (P A))
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Society 5.0: HAMNRIBI HREKHAEDIVETH

N

TFORIWEFH -4/ R—32 (loT, AI Ewvsd 3

B)ETAONNZEFMERR)ZEE
SHIGRREDARRZEMILT D, ;“F_Z‘\? RAUNTLNOEI £

Keidanren

Jopan Business Federation

\L

rl

Society 5.0 for SDGs

Society 5.0 offers a new growth model with a view of “solving social issues” as well as “creating a
better future", which contributes to the achievement of SDGs

water quality, forests, land
degradation, biodiversity, etc.

......... ‘a._ “ i
Mbnmmdmmpmﬂ

vvvvvvv

8tart of information distribution
Z societys.0%: Information society,

for
SUS Al NABLE

_ wention of steam locomotives

e g Start of mass production
\f\ ~ 7 Industrial society |

Development of irrigation techniques
Firm establishment of settlements

Agrarian society |

° prommemen CAREN
) 4 : :
1

]

- . ]
Coexistence with nature

|
T
1
|
|
|
1
|
e
|
|
1
1
|
|
[}

Economic and Hunting society
social innovation e Fo Caiteraif of .
- e DIrth O 0 er nair ol rom
by deepening of human beings 13,000 BC the 18thcentury  the 20thcentury the 21st century

Society 5.0

Source: Prepared based on materials from the Japan
Business Federation (Keidanren)

2F) 1KY, B A/\—Z[F (K

SHESEREVATLEEEL BEXELM

5.0: Super Smart
4.0: 15
3.0: I3
2.0: =#
1.0: FrIH
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A M Engineering
?& @ W Earth/Space
7 . . . B Material
() o (o) — . » . Bio Informatics | [aesamn M Energy/Physics
A—/IN\—aAvEa—T427

Medical Image B Info. Sci. : System
° |7 7 D I\ 0) y*%{t :T".ce Industry
— 5tE R %, stE I % Simulations L. sicinformatics

— RIRIET — 34 _ poa
_ Al Mg CPU Cluster GPU Cluster

o (PRal—av (Bt8) +T7—42+FE )& >Society 5.0 RIRIZEHE
— 4NV ERETAN—ZERORME
« S:U2aL—2 3> (5t &) (Simulation)
- D:7—%(Data)
- L:Z¥ (Learning)
— Simulation + Data + Learning = S+D+L

o 2021FEFIZHAINF Vv /\ATISE)

— BDEC (Wisteria/BDEC-01) : L VA /Y de: S + D + L
— Data Platform (mdx) : Cloud®d, &KY7LF T

Recognition w1 W Info. Sci. : Algrorithms
ek Science - Ol
o Info Sci . Al
I .
o8 ® Education

BDEC.: S+D+L




(Y3aL—iay GHE) + F—4+28)

(S+D+L)

« RAIFHEHR

2 3—TIE, 20155

=y

ag0|

NS (S+D+L) S | DE

S EM (T

BL, TNWEERTAEHD/N—KHxF7, YISz 7, 7IUr—30, 7

JLOYXLIZEET 5

=

REAFEZR I

— BDECE&tEI (Big Data & Extreme Computing)
— 73 +Z2EF [I2&E2al—3V]

e 2021FE5R I EAZRIRLT=I Wisteria/BDEC-01(ZBDECETIE | D15 4
— Reedbush, Oakbridge-CXIZIBDECID 7O IATELBDITHNS
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Wisteria/BDEC-01

20215 14H:ERBA
- RRRFHIFr /R

33.1 PF, 8.38 PB/sec., EX @ %!

— ~4.5 MVA(ZEERHAA), ~360m?

Hierarchical, Hybrid, Heterogeneous (h3)

2FEFHD /— |~“4

— 2alb—33ar/—FE (S, SIM) : Odyssey

« HEFEDR/NTY

* Fujitsu PRIMEHPC FX1000 (A64FX), 25.9 PF
— 7,680/—F (368,640 O7), 205v%, Tofu-D

- T—453-%28/—KFE (D/L, DL) : Aquarius

« TN, BEFE

* Intel Xeon Ice Lake + NVIDIA A100, 7.2 PF
— 45/—F (Ice Lake:90%, A100:360£), IB-HDR

36

BDEC:[5t & - T—%-F& (S+D+L)
MED=HDIT VR TA—L
(Big Data & Extreme Computing)

*.? Wisteria
¢ ¢ BDEC-01

Shared File
System
xEFI7AIL
AT
(SFS)

25.8 PB, 500GB/s

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

Eal—Yav/—F#
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PBIs

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

F—5-$F/—
Aquarius
Intel Ice Lake + NVIDIA A100
7.20PF, 578.2TBIs

. —ERIEHERYY—R (RRL—S, H—18—, Y — 0

YT —ofth) ICE B

— 7AW ART L B (KREE) +5&

0

Resources

,_- { _i' ? p il .‘"F 3 ;::.
External Network |
NER YT —5

¢ Wisteria
o BDEC-01




*.? wisteria Wisteria/BDEC-01
o%s BDEC-01 (S+D+L)BE T Iy T4 —L |

Wisteria ( S
- FEB@HAH)IC {zzbérﬂa‘fstlﬁ{zzuﬂj

® * Wi i Platform for Integration of (S+D+L)
" P !#Escl_%l{la Big Data & Extreme Computing

YRalb—av/—FE
‘Odyssey ° Odyssey
| dsopr 7epRic — 77RA13%5 - 54 it (Command
Shsaretd File | Fast File Module, CM) ®a—)LH A2
ystem ystem .
#E7A0 Rt LEEe O | Aquarius
SRT : Srer o
(SFS) Intel IceALgkl:EII:\:\I;IIgIAA1OO (FFS) — 77I_\ D 1 3% ) ﬁ %l}g&ﬁ{:} (Lunar
25.8 PB, 500GB/s 7.20PF, 578.2TB/s 1PB, 1.0TBI/s MOdUle LM) 0)3—11/'9"(9
o NFEEHIXZFED

External = “Houston, we've hadl a problem” -
(wasa| n 13 CSM “Odyssey” + LM “ Auuanus

B e W

S5 8 8% Resources

il 5150 —2

EXXN ==
External Network
NER YT —2S




FUJITSU Supercomputer »ab—2ar /-8 (J—R&ID Intel Xeon Platinum 8360Y

PRIMEHPC FX1000 x 7,680./—R (205%%) xykD—%

HIRRIER MR (f848E) + 25.9PFLOPS (Tofuf>5—I%I D)
HAEUBE @ 240TiB S92V RIE : 13TB/s

HAXEUNTRIE @ 7.8PB/s

BRITAIZ AT

MDS,MDT xitwh  0OSS,0ST x16tzyh

J7AIVS AT\« FEFS
AN =7 —FXRE : 1.0TB/s
MDS : PRIMERGY RX2530 M5 x 2
MDT : ETERNUS AF250 S3 x 1

0SS, OST : 2VM/CM, DDN SFA400NVXE x 16

(e ®)
FUJITSU

7,680/)—R (#HEGREETERE 25.9 PFLOPS, #XAEUN>RiE 7.8 PB/s)
45)—FR (¥IBmEEERE 7.2 PFLOPS. #AEUN\Y RiE 578.2 TB/s)

A EbiEsTL—4 (Ethernet)

wxe)as
FUJITSU Server
PRIMERGY GX2570 M6 x 45—k

Processor (2.40GHz, 3617) x2)
(/—R&fzb NVIDIA A100 x 8&)
HWIBEHES M (BHE) : 7.2PFLOPS
HFAEUEE 1 36.5TiB #MBAEYNURIE : 578.2TB/s

R By — /(B
MDS,MDT x1tyk ~ 0SS,0ST x16tyh . e .
: -‘;?ﬂ"‘" el FUJITSU Server

PRIMERGY RX2530 M5
x 13

(3T EHEX5, EREEX2,
SREEX2. WebR—4)Lx2.
t+1U57105%2)

J74IS AT« FEFS

AN —SF—FERIXRE : 0.5TB/s
MDS : PRIMERGY RX2530 M5 x 4
MDT : ETERNUS AF250 S3 x 1
0SS, OST : 1VM/CM, DDN SFA7990XE x 16

oJ4>)—-R

FUJITSU Server

PRIMERGY RX2530 M5 x 20/—k
HIESREE R (BBE) : 96TFLOPS
1 7.5TiB

&Ry~
AR
N ‘Mmdx> AT
094> J— REB TP IS AT M2,

¢ _ @
=

FUJITSU Server
PRIMERGY RX2530 M5 x 2
ETERNUS DX60 S5 x 1
BFAEE : 14.4TB

I
BIEY - )\BERY NI —-IAN—T

® @
W

FUJITSU Server
PRIMERGY RX2530 M5 x 2
ETERNUS DX100 S5 x 1
BRFIREE : 420TB

2+Y Wisteria
o e BDEC-01

38

Copyright 2020 FUJITSU LIMITED
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AB4AFX : CMG (Core Memory Group)

TofuD a>bA—5 || PCle 3> bA—5

cINGH

7 CMG#0 7 cMmGH#2
g 11213 11213
B l4]5]6]7 4|5]6]7
\8 9110 11/ K8 9110 11J
V- ) - )
011]12] 3 011123
% 4 | 5|16 |7 415|617
L 9 110|111 9 110 1|11
ToEne T CMG#1 \_ CMG#3

¢INgH




Wisteria-Odyssey® Tofu-D

T T ILT7AIC
e Tofu-D fEk: €207 v 7 \ 120858
« X,Y,Z,a,b,c)=1(10,8,8,2, 3,2) oL 7HY L

(1,1,2,2,3,2)

> 3XTT. 22R7t. LRITICEF L TIETE Al BE
R OV IESED)
o T
3.)\;(5&'] %kaxZZix 16 X#h (2> z)7 x55v 4 =10) h—F 2
o« 22X75: 60 x 128
« X*a*b, Y*Z*c
« 12%7T: 7680

78 *
« ZE (2x43 T L7 =8)
U EAEY b T b2
ISPTEHAAT R
- MPI{ERRF5|Z |

Yéh 2> 27 x4y =8) Xvira
m RRARIEHRER T Y —  2021/6/4 #£BT2 [Wisteria®£E | 41
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYC



Aquarius DX

e Intel Xeon Platinum 8360Y (36¢ 2.4GHz) x 2V 4~ k,512GBX &Y
e /— RFHEH-YSEDNVIDIA A100 GPU

409.6 GB/sec

<

XEY NV RIG

&
<

PCle Gen4

IB HDR:
200 Gbps x 4 link
(/—F&71=Y)

N IB-
x16

.

DDR4

UPI
CPU1 < > CPU2
Intel Xeon Platinum Intel Xeon Platinum
8360Y 8360Y
(ICX) < " (ICX)
x16 x16
x16 P LX P LX x16

PCI Express:
Gen4 x16 = 16 GHz x 16 (128b130b)
x16 =31.5 GB/s (F M)

x16 x16 x16 I?((%e Gen4
A100 A100 A100 A100 A100 A100 A100 A100

NVSwitch

»
»

NVLink3:
GPUZ =Y 50 GHz x4x2 x6
= 300 GB/s (K5 )

E

m ERAZIEHERTY—  2021/6/4

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

FEE &l WisteriaEZE |
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AR EE R 25.9 PFLOPS 7.2 PFLOPS
B/ —F# 7,680 45
RERERE 240.0 TiB 36.5 TiB
FyRT—oh RO — 6 RypAvia/ b—3R Full-bisection Fat Tree
A3 —aARYk TofuA 22—+ rD InfiniBand HDR(200Gbps) x 4

VAT LA FEFS (Fujitsu Exabyte File System)
#ET7A)L #—/3(0SS) DDN SFA7990XE
SRT L H—/\(0SS) ¥ 16

ANL—UB=E 25.8 PB

ANL—2 T —FERE R E 504 GB/s

VAT LA FEFS (Fujitsu Exabyte File System)
=o)L #—/3(0SS) DDN SFA400NVXE
SRT L H—/\(0SS) ¥ 16

AL—UB= 1.0 PB

AN —O T —RERERE 1.0 TB/s
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Wisteria-O (Odyssey)
FUJITSU Supercomputer

Wisteria-A (Aquarius)
FUJITSU Server PRIMERGY GX2570

EOIDL - PRIMEHPC FX1000 M6
5 . Intel Xeon Platinum 8360Y
J0tyY 4 AB4FX (B 3—F 4 :Ice Lake)
J0vyH# (a7 1(48+7 S RAkaF72or4) 2 (36+36)
CPU ERe 2.2 GHz 2.4 GHz
B EE e 3.3792 TFLOPS 5.53 TFLOPS
AEYBR=E 32 GB 512 GiB
AE) NG 1,024 GBI/s 409.6 GB/s
JOtyy 4 NVIDIAA100
SMZZ (B {K) 108
AE)EF= (BK) 40 GB
AT FigE (BEK) 1,555 GB/s
B E S M RE (BEAF) 19.5 TFLOPS
GPU BE - 8

CPU-GPUFS

GPUF#Hfe

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

NVLink x 127
(1R &71=Y A 73 [F25GB/s)
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VIO T7EE

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

OS Red Hat Enterprise Linux 8 (aarch64) Red Hat Enterprise Linux 8 (x86_64)
aAINAD GNU O /15 GNU O /15
Intel 327 \A5(Fortran77/90/95/2003/2008.
C. C++)
ELEdHE V(5 NVIDIA HPC SDK
(Fortran77/90/95/2003/2008. C. (Fortran77/90/95/2003/2008, C. C++,
C++) OpenACC 2.7)
NVIDIA CUDA SDK

(CUDA C. CUDA C++)

Iyt—IE(E

= -2 1
54951 =T EAEMPI Intel MPI, Open MPI



77 )r—3y

21)—Ibx7

O T H R8Ik

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++,
mpiJava

Intelt1 1S54 JS51)(MKL)(BLAS. CBLAS. LAPACK
. ScaLAPACK) . cuBLAS. cuSPARSE. cuFFT.
MAGMA. cuDNN, NCCL

OpenFOAM, ABINIT-MP, PHASE. FrontFlow/blue. FrontlISTR. REVOCAP-Coupler.
REVOCAP-Refiner, OpenMX, MODYLAS. GROMACS. BLAST. R packages. bioconductor,
BioPerl, BioRuby, BWA, GATK. SAMtools. Quantum ESPRESSO. Xcrypt, ROOT. Geant4,
LAMMPS. CP2K, NWChem, DeepVariant, Paraview, Vislt, POV-Ray. TensorFlow, Chainer,
PyTorch, Keras, Horovod, MXNet

ELTE#ES4/T51)(BLAS. CBLAS.
LAPACK. ScalLAPACK)

Theano

autoconf, automake. bash. bzip2. cvs. emacs. findutils, gawk. gdb. make. grep. gnuplot.
gzip. less. m4. python. perl. ruby. screen. sed. subversion. tar, tcsh. tcl. vim. zsh. git Z&

Globus Toolkit, Gfarm. FUSE

Singularity Community Edition

5

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




Simulation Nodes

Odyssey

25.9 PF, 7.8 PBIs

n+§*-l'%:_l‘

v2alb—v3ary
/—F#, Odyssey

Wisteria/BDEC-01
wis= oo SN
Aquarius

Fast File | Shared File

System System

(FFS) (SFS)
1.0 PB, 25.8 PB,
1.0 TB/s 0.50 TB/s

Data/Learning Nodes

Aquarius
7.20 PF, 578.2 TB/s

%oy Wisteria

¢~ ¢ BDEG-01




Simulation Nodes

Odyssey

25.9 PF, 7.8 PBIs

Fast File

Shared File
System

(SFS)
25.8 PB,
0.50 TB/s

System

(FFS)
1.0 PB,
1.0 TB/s

Data/Learning Nodes

Aquarius
7.20 PF, 578.2 TB/s

%Y Wisteria
¢ e BDEC-01

HEHEFO—F

valb—iay
/—F#, Odyssey
Wisteria/BDEC-01

Aquarius

EaAlL—23avDEODETIL-INS

A2—RZDT—R2EEH, AIEEH=EE X

St (S+D+L)
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fu= 30 VAN

ABGAFX(E L&)
— https://www.fujitsu.com/jp/products/computing/servers/supercomputer/ac4fx/
— https://old.hotchips.org/hc30/2conf/2.13 Fujitsu HC30.Fuijitsu.Yoshida.rev1.2.pdf

FUJITSU PRIMEHPC FX1000

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

34 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#gs.zb4d00

— https://www.hotchips.org/assets/program/conference/day1/HotChips2020 Server Processors Intel Irm

a ICX-CPU-final3.pdf
NVIDIAA100 TENSORa7” GPU

— https://www.nvidia.com/ja-jp/data-center/a100/
— https://www.hotchips.org/assets/program/conference/day1/HotChips2020 GPU NVIDIA Choquette vO1.pdf
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The article on the Wisteria/BDEC-01
appears in HPCwire

https://www.hpcwire.com/2021/02/25/iapan-to-debut-intearated-fuiitsu-hpc-ai-supercomouter-this-soring/

Q) HEEHHEE - Zoom

(_

?+Y Wisteria
¢~ ¢ BDEG-01

Hierarchical, Hybrid, Heterogeneous

2 h3-0pen-BDEC
‘ // Big Data & Extreme Computing
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X | @S Japan to Debut Integrated Fujw X | ==

cC ‘ © & hitps;//www.hpewire.com/2021/02/25/japan-to-debut-integrated-fujitsu-t ]~ ++« w ‘

o, DATANAMI &, ENTERPRISEAI it HPCWIRE JAPAN  fi HPC & Al WALL STREET

D&ALTechn

Free HPC from the bounds
of physical infrastructure.

Accelerate the delivery of a secure, elastic,
virtual HPC environment.

Free HPC and fuel innovation »

Japan to Debut Integrated Fuutsu HPC/AI
Supercomputer This Spring

By Tiffany Trader

) =)

intel.

February 25, 2021

The integrated Fujitsu HPC/Al Supercomputer, Wisteria, is Leading Solution Providers
coming to Japan this spring. The University of Tokyo is
preparing to deploy a heterogeneous computing system, called
“Wisteria/BDEC-01,” that will tackle simulation and big data
“learning” workloads, in support of Japan’s Society 5.0 project,
which seeks to achieve economic and social social gains

through the integration of cyber and physical space.
The system ©ddn DedL FuiTsu

comprises two -
E | Aquarius Jl Odyssey | =

mmbibiama o~ s anuTe Ananimans e N

This website uses cookies to improve your experience. We'll assume you're ok with this, but you can opt-out if you wish. Read More

LAdptive . AMDZ1 /\NSYS

WA&% ApWO  AteS
aws

s S

+inoo d&e® 0o

10:30
£MEH
2021/03/19
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Oakbridge-CX (OBCX)

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

E1TEs

Intel Xeon Platinum 8280 (Cascade Lake, CLX) (2837) x 2
— 5%1,368/—FK, Omni-Path Architecture (OPA)

HEIT7A4ILY AT L (Lustre)
128/ —FKI[%SSDIEH,, 2B E=200TBO SR I7AIL AT LELTERT]

— SSD#&:

5128/ —FMD>55H16./— Hi%“ﬁ*/h'? JICEEERELTEY (9 8RR/

—K), 44881 —X (—\, ARL—D, B A—RYNT—H%) LD @EIE T EE
E—2 14 8E6.61 PFLOPS, TOP500 691z (2020511 8)

H(ZHE R YD —ICEEERSL, OBCXKZIHE/—FEEETLHGPUY
—/\GB#FMini-DP, Wisteria/BDEC-01DIFT—4-%E /—F |ITFEY) = F|]

FHAA] gE




Oakbridge-CX
(OBCX)
tHREI7 AL
2021F6 AT

Fujitsu PRIMERGY CX400 M1
Ty — Y- CX2550 M5 x 432 &

52

HE/—F
Chassis: PRIMERGY CX400 M4 x342 <4node / Chassis>

Node: PRIMERGY CX2550 M5 x1,240, CX2560 M5 x128

HmEEERE 6.61PF <
ERBEE: 256.5TiB e
}:EU/\/I“I‘I]EZ 385 1TB/s Dﬂﬂfﬁfﬁj'lit-ﬁb 48384 TF
I 2154 FREEEE: 192GB
SSD:FKﬁ 128 /—K AENURTE: 281.6GB/s

(=) %

i E /—FRE® vk —% (Omni-Path Architecture)
EIEEE 100Gbps

FUJITSU Server FUJITSU Server

PRIMERGY CX2560 M5 x 10 PRIMERGY RX2530 M4 x 15 | xpL — % DDN ES18KE x2twh
(37 . &R, FZ:E. Web, T74 )L XT L : DDN ExaScaler
X T4BTRF) (Lustre"— 277 A )L AT L)
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Intel Xeon Platinum 8280 (Cascade Lake-SP, CLX)

4 Intel® Xeon® N 4 Intel® Xeon® N
(' DbR4,>| Platinum 8280 Platinum 8280 ,DDR&,>
(Cascade Lake, CLX) ”«ﬂﬂ» (Cascade Lake, CLX)
2.7GHz, 28-Cores 2.7GHz, 28-Cores

(o & - 0 “* 8 = ]
2.419 TFLOPS 2.419 TFLOPS . =
\Soc. #0: Oth-27th cores / \Soc. #1: 28th-55th cores / . -
Fujitsu PRIMERGY CX2550 M5
2933 MHz X 6¢h Ultra Path Interconnect 2933 MHz X 6¢ch
140.8 GB/sec 10.4 GT/sec x3 140.8 GB/sec

=124.8 GB/sec

Intel Xeon Platinum 8280 (Cascade Lake, CLX), E+ &
— 1,368 nodes, 6.61 PF peak, 385.1 TB/sec,
— 4.2+ PF for HPL

Network: Intel Omni-Path, 100 Gbps, Full Bi-Section

Storage: DDN EXAScaler (Lustre)
— 12.4 PB, 193.9 GB/sec

Power Consumption:
— 950.5 kVA



EXTER
B

RIBEREE R 6.61 PFLOPS
B8/ —F# 1,368=1,240+112+16
WEIERE 256.5 TiB
FYrT—or RO — Full-bisection Fat Tree
VATLA LustreZ 74 LY AT L
+—/3(0SS) DDN ES18K
WHTFANSRTL 0/ MOSS)H ¢
ARL—CRE 12.4 PB

AL =T =R RE 193.9 GB/s



Jatvg4

CPU ZHtyH#HE@7#)
&
HEimEHE LR
Memory
ABA—aARTk
BE
SSD sedrHH LTERE

AL
A HERE

T #%
Fujitsu PRIMERGY CX2550 M5 Fujitsu PRIMERGY CX2560 M5
1240 112+16

Intel® Xeon® Platinum 8280
(Bg# 22—k 4 : CascadelLake)

2 (28+28)
2.7 GHz
4.8384 TFLOPS
192 GiB(DDR4)
Intel ® Omni-Path *yk7—7% (100 Gbps)
1.6 TB(NVMe)

3.20 GB/s
1.32 GB/s



IR TR

T )r—ay

2V)—
Jokox7

avTHRAEE

18 R
Red Hat Enterprise Linux 7, CentOS 7

GNU o> /15
Intel 2> 7X45(Fortran77/90/95/2003/2008, C, C++)

Intel MPI, Open MPI, Intel Omni-Path Fabric Software

Intel#t 8>+ 51)(MKL)(BLAS, CBLAS), Z M 1th(LAPACK, ScaLAPACK, SuperLU, SuperLU MT,
SuperLU DIST, METIS, MT-METIS, ParMETIS, Scotch, PT-Scotch, PETSc, Trillinos, FFTW, GNU
Scientific Library, NetCDF, Parallel netCDF, HDF5, Cmake, Anaconda, Xabclib, ppOpen-HPC,
ppOpen-AT, MassiveThreads

Mpijava, OpenFOAM, ABINIT-MP, PHASE, FrontFlow/blue, FrontISTR, REVOCAP-Coupler,
REVOCAP-Refiner, OpenMX, xTAPP, AkaiKKR, MODYLAS, ALPS, feram, GROMACS, BLAST, R
packages, Bioconductor, BioPerl, BioRuby, BWA, GATK, SAMtools, Quantum ESPRESSO,
Xcrypt, Paraview, Vislt, POV-Ray

Autoconf, automake, bash, bzip2, cvs, emacs, nndutils, gawk, gdb, make, grep, gnuplot, gzip,
less, m4, perl, ruby, sed, ubversion, tar, tcsh, tcl, zsh, FUSE, git

singularity (docker4 A—< F| FH])



Oakbridge-CX(OBCX) : BeeGFS on Demand (BeeOND)
BDECIZRI+-EB 274 EIEIEIE,,,,
é1 368/ I\O)j'5128/ I\' SSD( 1.6TB 1.6TB 1.6TB 1.6TB 1.6TB

Solid State Drive) 55,

11111
« &AE=:1.6 TB/node

« BtAHEETERE: 3.20/1.32 GB/s/node

 BeeOND (BeeGFS-on-Demand) IZ&k>T&E &t Total: 1,368 nodes
200+TB (128 x1.6) DEEI 7MLV AT LELT
{5 AT e
- T—ARRETIT)r—3y errterre
« YIOMIITHEILRE with SSD

- RF—=SY, FryoRAUb _ '
— 128/—F®M>H16/—FILSINETHZEH TS Ef |OBCXD16/—F (51 2B #E#E/—F) rlvé‘r‘

. - . SINET#EH CHI Rt B %4 Bl B R s,
1)) — X (H—i\—, ARL—2, Y —R Y |BDECIZBI1+2 7 —4- 228 K2t S EHED

D—%) [SE = s B/ &3




Mini-DP (1/2)
« GPUHY—/\1 X158

— Intel Xeon Gold 6230 (Cascade Lake, ) (2007) x 2

— NVIDIA Tesla V100 32GB x 2
— 192 GBAE!J, 100 G bit Ethernet
« GPUHY—/\2 x15&
— Intel Xeon Gold 6230
(CLX) (2007) x2

— NVIDIA Tesla T4 %é“gﬁzM i
16GB X 4 Cacs. 4

— 192 GBAE!J +1.5
TBAIEFAE!) (Intel
DCPMM, Optane
DIMM)

— 100 G bit Ethernet

—

2933 MHz x 6¢h
140.8 GB/sec

Intel® Xeon®
Platinum 6230
(Cascade Lake, CLX)
2.1GHz, 20-Cores

Ultra Path Interconnect

15.8 GB/sec

o3 o

O O

o 8 a 8
NVIDIA NVIDIA
Tesla T4 Tesla T4
GDDR6 GDDR6

16GB 16GB

Intel® Xeon®

|| Platinum 6230
}ﬁ»{ (Cascade Lake, CLX)
m 2.1GHz, 20-Cores

Memory
96 GB

N
A o 2933 MHz x 6¢ch
10.4 GT/sec x3 8 s 3 < 140.8 GB/sec

=124.8 GB/sec O {3 o 3
15.8 GBfBec 15.8 GB/sec

NVIDIA NVIDIA

Tesla T4 Tesla T4

GDDR6 GDDR6
16GB 16GB

Intel
DCPMM
(Optane)

128GB
x6



Mini-DP (2/2)

EEAN—DH—N

X258 (3.2TB NVMe

SSD x 6#igsk)
GPUY—/\1, 2I&

oBCXmona4gA>/—kK
T7AMIVRTLEIY
. BRAN—UY—

/NDONVMe SSD#%#

NVMe over Fabrics([Z

=

o0y \ 4 RELT

attachL TH| AR gE (7
R ZE B HIGFEER)

=

Oakbridge—CX

P>
04542 LRt

l NET
v ,
1 OBCX login node network
AN
J I
]
1 A&QEtFemet(BoQE)
— — — e S
\ \
NVMe over 1

Fabrics \

NVMe ovek
Fabrics \
\

1
] +

. —/\

Gput—s1 | | CPUT/N2

— = (V100 x2) (T4 x4 +
DCPMM)

EEAN—UH—/\ 28

(3.2TB SSD x6)//—FK
Mini-DP



Mini-DP (Data Platform)

Total: 1,368 nodes

128 nodes S
with SSD IVET

OBCXMD16/—k
SINET#2H T/ R H 14 ..
ERICHEEER Mini-DP

BDECI=$1F 258 /—F GPU#—/\— with NVMe
(EXN) &Rt & /—R (ITN) SSD, BDECOT—2%8
D R % El /—REmdx D &R E
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Oakbridge-CXIZBH 9 5 1&%R

%

— https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/
« FJAHO—X
— https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/course.php

oa7I5RX
— https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/job.php
- FIFARRA-FIFHGEE

— https://www.cc.u-tokyo.ac.ip/quide/application/
FAQ
— https://www.cc.u-tokyo.ac.jp/fag/obcx.php

61



