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Oakforest-PACS

Oakbridge-CX 97 55 67 - -
Wisteria/BDEC-01 13 21 9 3 5
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th R Performance of Linpack (TFLOPS)  http:/www.top500.0rg/
7 TOPSOO LISt (‘]une 2021) R eax: Peak Performance (TFLOPS), Power: kW

Power
max eak
I Site Computer/Year Vendor Cores (TFLOPS) (TFLOPS) (kW)

Eugggumigﬁo Japan _IIZ_(l)J]{:;[S[l; PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, 7.630,848 - 421243 |(2>:|L:O) 537.212.0 29 899
2 ggg?&}bi?%z%gg?\;.onm Laboratory ﬁ\%DﬁX%iﬁtzyéiﬁZB?C;fj-rgllleF;ﬁ)e:/r\\/cl)ElegDzlgcln:;r?lécagrll_ldz 2,414,592 148,600 200,795 10,096
3 DOENNSALLAL NVIDIA Vol GV100, Dushail Mellanox EDR nfinigand | 1072480 94640 125712 7438
4 Sunway TaihuLight, 2016, China g "0 MPP Sunway SW26010 260C 1.45GHz, Sunway 10,649,600 93,015 125436 15371
National Supercomputing Center in Wuxi
v -lll-:;tjli(r)]r?ale-si's\ér ZC?)#?J:JtSrhCIZQrier in Guangzhou Egplf\égsl-:ZEngtlzitggf;gtel wieon Erapave 1ot 226t T 4,981,760 61,445 100,679 18,482
_Ilf;’)(()ar;tigséri()e]fc,ognspﬁ\ﬁng conter I[r)]?ilrlliggérléollléaon Platinum 8280 28c¢ 2.7GHz, Mellanox 448,448 23516 38,746
12 Q(Bs(':rl 2.0, 2021, Japan ggj(i)tszu:(;ﬁIMERGY GX2570 M6, Xeon Platin.ur.n 8360Y 504,000 22 208 54 341 1,600
: z, NVIDIA A100 SXM4 40 GB, InfiniBand HDR
13 Wisteria/BDEC-01 (Odyssey), 2021, Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu 368,640 22 121 25 952 1,468

Japan ITC, University of Tokyo tarmannnact D
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HPCG Ranking (June, 2021)

Computer

Fugaku
Summit

Perlmutter

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

13.555

TOP500
Rank

1

o o w O N

11

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/



http://www.top500.org/

Green 500 Ranking (June, 2021)

TOP
HPL Rmax Power
L Plopis) |k |SFLO%S

335 MN-3, Preferred Networks, Japan MN-Core 1,664 1.822 61.36  *29.70
22 HiPerGator Al NVIDIAALOO 138,880 17200  582.63  *29.52
100 Wilkes-3, U. Cambridge, UK NVIDIAAIOO 44,800 4124 14653  28.14
36 MeluXina - Accelerator Module NVIDIAAIO0O 99,200 10.520  390.25  *26.96
214 NVIDIA DGX SuperPOD, USA NVIDIAAIOO 19,840 2.356 90  26.195
Il 5 rerimutter NVIDIAALIO0 706,304 64.590 2528  25.550
8 JUWELS Booster Module, Germany ~ NVIDIAALOO 449,280 44.120 1,764 25,01
BBl /s JURECA Data Centric Module NVIDIAALOO 105,840 0330  384.10  *24.29
n 189 Spartan2, France NVIDIA A100 23,040 2.566 106 24.262
93 g\gsgen”ajBDEC'm (Aquarius), FUItSU, 1A a100 42,120 4425 18393  24.06
1 Fugaku 7,630,848 44201  29.899  15.418
13 \J’\g;;en”a/BDEC'Ol = 368,640 22121 1,468.00 15.069



Graph500 BFS, June 2021
J578RFERMREIC K HMEREFHE. THR#= 2" Scale

http://graph500.org/?page_id=942

Fuqaku 2020, Japan
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R CCS, RIKEN
Sunway TaihuLight, 2016, China

National Supercomputing Center in Wuxi

Wisteria/BDEC-01 (Odyssey), 2021, Japan

ITC, University of Tokyo

Toki-Sora, 2021, Japan
JAXA

Summit (CPU Only), 2018, USA
DOE/SC/Oak Ridge National Laboratory

SuperMUC, 2018, Germany
Leibniz

Lise, 2021, Germany ZIB

Cori - 1024 haswell partition, 2017, USA
NERSC

Tianhe-2 (MilkyWay-2), 2013, China

MeluXina - Cluster Module, 2021,
Luxembourg

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

Sunway MPP, Sunway SW26010 260C 1.45GHz, Sunway

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

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

Lenovo ThinkSystem SD650, Xeon Platinum 8174 24C
3.1GHz, Intel Omni—Path

Bull Intel Cluster Intel Xeon Platinum 9242 48C 2.3GHz
Intel Omni—Path

Cray XC40

TH-IVB-FEP Cluster, Intel Xeon E5-2692 12C 2.200GHz, TH
Express-2, Intel Xeon Phi 31S1P

Bull Sequana XH2000

7,630,848

10,599,680

368,640

276,480

2,414,592

196,608

121,920

32,768

196,608

49,152

40

102956

23755.7

16118

10813

7665.7

6279.47

5423.94

2562.16

2061.48

1527.39



HPL-AI (June 2021)

EfFEESFAICKSHMERER L

Site

Fugaku, 2020, Japan

R-CCS, RIKEN

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

Selene, 2020, USA
NVIDIA

Perlmutter, 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
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

R .

max*

HPL-AI HPL R
(EFLOPS) EEED | e | St L

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

https://icl.bitbucket.io/hpl-ai/results/
Performance of Linpack (TFLOPS)

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

1.7

9.9

9.1

10

9.9

4.5

9.9

4.3

10



GFLOPS(E—2t%gE) ¥=-UFAHAHE(H) - BK MK

GFLOPS/W (Green 500)
*1: Fugaku, *2 NVIDIA DGX SuperPOD, TOP/Green 500@Nov. 2020

Svstem JPY/GFLOPS GFLOPS/W
y Small is Good Large is Good

Oakleaf-FX/Oakbridge-FX (Fujitsu)

(Fujitsu SPARC64 [Xfx) 125 0.866
Reedbush-U (HPE) (Intel Xeon Broadwell (BDW)) 61.9 2.310
Reedbush-H (HPE) (Intel BDW+NVIDIA P100x2/node) 15.9 8.575
Reedbush-L (HPE) (Intel BDW+NVIDIA P100x4/node) 13.4 10.167
Oakforest-PACS (Fujitsu) (Intel Xeon Phi/KNL) 16.5 4.986
Oakbridge-CX (Fujitsu) (Intel Xeon Cascade Lake) 20.7 5.076
Wisteria-Odyssey ( Fujitsu/Arm A64FX 17.8 14.66"1

Wisteria-Aquarius ( Intel Xeon Ice Lake + NVIDIA A100x3 9.00 26.20"2
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3VAT L FAE2,600+, F4E55+%
« Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal)) (A4h)

- T -VEal—YarEaR—/{—arEa—%

— 3.36 PF, 2016%

7B~ 2021F 11X (FE)

« Reedbush-U(CPU only, 202046 H30H TiE&)
« Reedbush-H(2GPU’s/n), Reedbush-L (4GPU'’s)

— BKRITCHIGPUYS A% (2017438 &Y), DDN IME (Burst Buffer)
« Oakforest-PACS (OFP) (EX1i&, Intel Xeon Phi (KNL))

— JCAHPC (BREKCCS&HEKITC), 2022F3A RBRZFTE
— 25 PF, TOP500T324i (A A5141) (202156 8)
— Intel Omni-Path 7—=7%F -+ (OPA), DDN IME (Burst Buffer)

« Oakbridge-CX(OBCX) (&3, Intel Xeon Platinum 8280) "

— KB R—/N—aE 12— R T A

— 6.61 PF, 2019%

- £1,368/—F®M

F7R ~ 20234%6H, TOP500T97{Z (202146 A)
N128/—KIZSSD## &, OPA
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B Seim3t EHPC E 5% JCAHPC

Joint Center for Advanced High Performance Computing

ER25FE3R . RBERFERFTRKEFSINHERE-TERUVFOHED

=8 MDFE ﬁ*&ﬂ TFORRICEITH-ODEE - NELICET
DIFATE 1& G
- R RFRERFHMR L — i ok g ik
_ R AKPIEESREE L 2— THEUNVERSITYOFTOKYO @™ Unive
¢ RARRFHIYUNRAORFARFREHREBE L F—NIZ, MEREDZ

BENFILELGOTEHRATHA
f'Eiﬁ"ﬁd)j(iEE MR REBZRE - EET H1-H DMl

S JCAHPC

IN—AVEA—F AT LEZHREL, &

14


http://jcahpc.jp/

Oakforest-PACS S R )
(OFP)

Top500: HFFEI246L
HPCG: tHRE 2341

PRIMERGY CX1640 M1 8,208/ — |~ g@
MIESRESARE : 25 PFLOPS TyE1-
MXEUBSE : 897 TiByte
IEREEMEE(/ —F)  : 3TFLOPS

SEnERL—5
Catalyst6B807-XL x1

&/ — FER Y FTJ—2(Intel Omni-Path)

WMHI7 71 IV AT @EIP T
2021 6 r pr—— FewIaV2TAh
EFIASE 26PByte P §
— YT —HERE; : WFIFAZSE 940TByte
;\][I];Lg ,%_ THREE 2 H,_yi_g y DUV —F . BEY—/)\
€ —
Yt EnRiRE: 1,560GByte/F) || DZA v —F massonexzs
oS ol 055, 051 I“‘jfj{ _- ?JF‘{Q:)E:;Z:;-ID??;ES;I‘
DDN MDS x 12, SFAT700X x 3] DDN SFA14KE x 10, 558462 x 50 HiEIT 2T Y DX!ICOS}:LI
- 1SFA??§UX35TCU  E 11z~yt~aﬁrchj( i ﬁffméﬁﬁié Ak WEB”—)T 2530 Mz 2
SAS S5D: 480GB x 26 (SFAT4KE x 1, 558462 x 5) - 1IMEGF) SSD: BOOGE x 48 Ersrrsa
HDD: 8TE ML-S5AS HDD x 420
j
1 1 0 I
—< S0 7 « EERvY T —2 (Ethernet)

Fujitsu
PRIMERGY CX1640 M1

Fujitsu PRIMERGY CX600 M1
x—ET-UCX1640 M1 X 812 H;




Oakforest-PACS £ 7JCAHPC

o« K102 v 7
(6%) : E+Ex4%] + fthx271)
e HEH/ —F: 695 v 7
« 25 v U TLEfL
(1EmM721335 v 7 TLEALD
e /&% % F(OmniPath)
Director X4 vy F : 125 v 7
e 77ANVRT L 16T vy
e XRAT—X (BEIEW :17v7
e WHZ7FAINTRTL 105y 7
s 7J7ANFY Y2l b TvY
e ZD: 57 vy
« BEBEFXy N7 —UHER: 25 vy
e O A/ —F+7VURXF+WebR—%L: 1
A
« BEY—N: 15y
NERTEIL—R - 1Ty D

« SHEEH : 3.37 MW
BEES 4.24 MW

o K& 3.0 MWRIEE,
%1 0.4 MWDEEEIXZES

7 Il
o | /
;U “ ; 1] | |

Oakforest ‘.
PacCSa

HiEXF
RRAFERER Y — 1 S SrERFMREY Y —
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

Center for Computational Sciences



Oakforest—-PACS §t& /—F

Intel Xeon Phi 7250 (Knights
— Landing)

Eﬁgg'}z;‘;u > e 1CPU (1 /_P) é’ 7'-: L)68:|7
e / DA=——a770tyH
e 1.4 GHz

Jg\
\1 E
[—r =

=
M8

2

—= = e MCDRAM: 4>/ 3w — 5/ U KRiiE
me : AE1J$EE, 16 GB, 490 GB/F LI E(ZE
connected by ;:EJ])

2D Mesh
Interconnect

Memory 48 GB
Memory 48 GB

— DDR4 96 GB, 85 GB/# (Z=:8)

|
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E_I_ﬁ/_p./—I~“F'|a|El _

« 5THE/—Fk
—1/—F 6837, 3STFLOPS x 8,208/ —k =
25 PFLOPS
— *E!) (MCDRAM (5%, 16GB) +DDR4 (1K
X, 96GB))
e /—FfEIA(E
— LN Ha N\ RIEEEDFat-Tree s
v —7
- E2RERBDT IV r—a MREIZHER,
%23 1BF
— Intel Omni-Path Architecture
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Intel Omni—Path Architecture [Z& %5
)Nt 3\ FigFat—treef8 1

e

768 port Director
| Switch

SHE WHE AER iRe

(Source by Intel)

HE/—FFvIIC
72 RN

2ILINA B3 N\ RIEE

SR/ —FOYEREZRICETIC

s TN EHLAV SRR S TORMA/ —FASRBIC ) [al et s

B H5E/—FICRELTHHEREMET LGN




TJ7AIWI AT L (RRNL—)

WHI7AIV AT L Lustre T 7ML AT Ls EE A Ly 2 (IN—Z AT 7)) -

e« NE:26.2PB Infinite Memory Engine (IME)
« \URHETERE: 500 GB/FD T BE: 40T
— H—/\%7-1) 50 GB/F) x 10& « INRIEMERE: 1.56 TB/F) = 1,560 GB/F)
o 210tYh+ART—R(EE) Y —/\THEK * NVMefEiESSDZ & F
— 1tyh&EfY, H—n\FIFO—F+5190—D — &511,200# M 800 GB SSD, TL&K AL (Erasure coding)
« &5t 4,200f® 8TB /N\—R TR, 20% L&At (8D2P)  — HIK 1.3 GB/s X 48K X258 = 1,560 GB/s

10500 91z (20185811 H), 1513z (201956 A)

10-500 1{iz (2017411 8. 20184%6H)
AL (20184E11 8), 311 (201946 A)

RERAEDLLER

¢ 2020/10IR7 . REFAHDDLO— 4 —NDHR KA =: 10TB

o AK TVIZWAEL /N RIE: 2.25GB/#) 20
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Oakforest-PACS D 1-

e & — 7 B IE8E

/ — R
HE /) — Product
X

7Oty

XEY SAPAN =
(VAN =
ME#E  Product
i ) O RE
NN

W\
B8 soresmmmm e o —
i INFORMATION TECHNOLOGY SITY OF TOKYO

CENTER, THE UNIVER!

[ ]
\11}-
A<

25 PFLOPS
8,208

=118 PRIMERGY CX600 M1 (2U) + CX1640 M1 x
8node

Inte® Xeon Phi¥ 7250
(BI% 32— F: Knights Landing
683 77, 1.4 GHz

16 GB, MCDRAM, %) 490 GB/sec

96 GB, DDR4-2400,8° — 7 115.2 GB/sec
Inte® Omni-Path Architecture

100 Gbps

I A T g /N> RigFat-treifd

22



Oakforest-PACS o+ (#5x)

WH 7 74 Type Lustre File System
S AT L HAE 26.2 PB
Product DataDirect Networks SFA14KE
VAN I 500 GB/sec
=7 714 Type Burst Buffer, Infinite Memory Engine (by DDN)
j;i’l Y e 940 TB (NVMe SSD,/¢ U 7 4 &%)
Product DataDirect Networks IME14K
VAN I 1,560 GB/sec
HEBEN 42MW & H 725 T)
Ty I 102



Oakforest-PACS o 7 b7 7

« OS: Red Hat Enterprise Linux (B4 >~ /+ ).
CentOS H & U McKernel Gt&E ./ + . t1EAfE)
o McKernel: B#HfAICS TRHFEH D X Z—2 7@ IF0S
e Linux B2, LinuxiClkNEBE, 1—HY 7077 LICEZDEELL
e RAPROAVE 2 —XRICHEBHIND FE,
e 2 /N A 7  GCC, Intel Compiler, XcalableMP
e XcalableMP: 3ZAHAICS &ﬁ,&ﬁfﬁﬁﬁﬁ%m D7 H 74773 \/7\§§§
e« CPFortran TR E N/ — FICIERXAMZA D Z & T, HEEDS
WA 7 7V r—3 3 v ABSICHEE T D ENTE 5,
« A7 Y 7Y > v I F—-T VYX v +Ux7

« ppOpen-HPC, OpenFOAM, ABINIT-MP, PHASE system, FrontFlow/blue, LAPACK,
ScaLAPACK, PETSc, METIS, SuperLU etc.

ﬁ RRAFIBHREB T Y—
IE = IRt/
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO




&

e HEEBREIEREZHAUN—TaarnFIELELY)

— £8,208/—F (25PF) & EICERTEATEALIICLTHE, BEREXKDAEERE
E}jjlﬁlﬁﬁﬁﬁ_é

¥ AR RE

e ZXRFEHMBDHFAI—X

HPCI

— £ERMD20%%ICAHPCIEL T, X5 AT EE

JHPCN (PR AR EHREA B AR A X RHAENLS)

— 2EBEDSRIEE  PEHERMARE, EEEXRIMELESL (BXDOH+)
HE GEE EFES)

KIRWEHPCF LU & /—FhEE




Oakforest-PACSIZBE9 A5z (1)

e JCAHPC
— http://jcahpc.jp
 Oakforest-PACS M TopS00 CENE S EREIZERTE[T LA —X]
— http://www.jcahpc.jp/pr/pr-20161114.html
« EARKRICATAHERF (FEELD)
— BARZEFFE
http://www.nikkei.com/article/DGXLASDG01H23 R01C16A2CR0000/
— HELEIE
https://this.kiji.is/176995523516057077?c=39546741839462401

— ITMedia
http://www.itmedia.co.jp/news/articles/1612/02/news116.html

— YA FE=21—X http://news.mynavi.jp/news/2016/12/02/035/
— fth
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Oakforest-PACSIZBE9 515 (2)

« FIAEM

— https://www.cc.u-tokyo.ac.jp/supercomputer/ofp/service/
¢ /XTA%I:IJI
— https://www.cc.u-tokyo.ac.jp/supercomputer/ofp/system.php
« 03795
— https://www.cc.u-tokyo.ac.jp/supercomputer/ofp/service/job.php
« FIFARA-FIFHEHEHE
— https://www.cc.u-tokyo.ac.jp/guide/application/
e FAQ
— https://www.cc.u-tokyo.ac.jp/fag/ofp.php



https://www.cc.u-tokyo.ac.jp/supercomputer/ofp/service/
https://www.cc.u-tokyo.ac.jp/supercomputer/ofp/system.php
https://www.cc.u-tokyo.ac.jp/supercomputer/ofp/service/job.php
https://www.cc.u-tokyo.ac.jp/guide/application/
https://www.cc.u-tokyo.ac.jp/faq/ofp.php
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3 RT L FIAHE2 600+, 24 55+%

« Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal)) (A<4h)
— T—AREFT- I aL—a s RA—/N\—arE1—4
— 3.36 PF, 201678 ~ 2021F11AK(F5F)

« Reedbush-U(CPU only, 202046 H30H TiE&)
« Reedbush-H(2GPU’s/n), Reedbush-L (4GPU'’s)

— HKITCHIGPUYZ R4 (2017438 &Y), DDN IME (Burst Buffer)
e QOakforest-PACS (OFP) (E=X3&, Intel Xeon Phi (KNL))
— JCAHPC (BAERCCS&EKITC), 2022538 K EEFTE
— 25 PF, TOP500T324i (A A541) (202156 8)
— Intel Omni-Path 7—37%F+ (OPA), DDN IME (Burst Buffer)
e QOakbridge-CX(OBCX) (2@, Intel Xeon Platinum 8280) |
— KEEBHFHR—/R—aE1—2S AT L
— 6.61 PF, 2019478 ~ 20234%6H, TOP500T974L (202146 A)
— £1,368/—FMMKN128/—KIZSSD% &, OPA




Oakbridge-CX(OBCX)

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

=1 @Al

Intel Xeon Platinum 8280 (Cascade Lake, CLX) (2837 ) x2

— &51,368/—F, Omni-Path Architecture (OPA)
HEHEIT7A )L AT L (Lustre)
128/ —KILSSD{EE;, B =200TBOERT 71

LU RAT LELTERT]

— SSD#2#;128/—FM>H16/—FIIsNERv T —oCEEEHELTHY (4 5k /
—FR), &) —R (H—I\, ARL—D, B RA—RYRND—HEF) LD B (ST EE

E—414E6.61 PFLOPS, TOP500 694z (20204

11 A8)

H(ZHER YR T—IICEEERSL, OBCXEitE / —KEEET HGPUY

—/\GEFRMIini-DP, Wisteria/BDEC-01DIF—4 -
I'A[ gE

FE/—RFIZHELH)EF


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

Oakbridge-CX
(OBCX)
R O7 I
2021f|56ﬁ EEE

LERE:

=DPANA N =%

ke
DIgE :

;ﬁ/iﬁ |$Ab1

x1,368 node

6.61PF J—RE& .

325;5 '15TT|'3E,35 B R EE HRE:4.8384 TF
oy | TERESE: 192GiB
108/ | #EY/UFIE: 281.6GB/s

& /—FRE 4 vk —%2 (Omni-Path Architecture)

StEBE 100Gbps

Fujitsu PRIMERGY CX400 M
x— AL CX2550 M5 X 432

BEY—/\H

o 9

FUJITSU Server

PRIMERGY RX2530 M4 x 15
(37 EHM. FBEE. Web,
X aT4OTREF)

AL — 3 E :DDN ES18KE x2twhk
714 XT L :DDN ExaScaler
(LustreN—RT7AMILL AT L)
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Intel Xeon Platinum 8280(Cascade Lake-SP, CLX)

4 Intel® Xeon® ) 4 Intel® Xeon® )
('BorR2.>  Platinum 8280 Platinum 8280 K .DDBRZ.S>
(Cascade Lake, CLX) ﬁm (Cascade Lake, CLX)

2.7GHz, 28-Cores 2.7GHz, 28-Cores

2.419 TFLOPS 2.419 TFLOPS

K Soc. #0: 0th-27th cores / KSoc. #1: 28th-55t cores /

Fujitsu PRIMERGY CX2550 M5

2933 MHz X 6¢ch 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), Et&
— 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

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

 Power Consumption:
— 950.5 kVA 31




Oakbridge-CX (OBCX)
.,+§/—|~ wbéf_uﬁms/— , Bat215v7

U
——




YA

== Ttk
N e =1 6.61 PFLOPS
M/ — M8 1,368=1,240+112+16
e EaEAE 256.5 TiB
>y b7 =7 b RBY— Full-bisection Fat Tree
VAT LE Lustr& 7 41 L X T L
#—/3(0SS) DDN ES18K
WH 7 7 A RT Y —/N (0SS 8
A 2 PL—VURE 12.4 PB
AL =T —REERE 193.9 GB/s

W\
B8 soresmmmm e o —
i INFORMATION TECHNOLOGY SITY OF TOKYO

CENTER, THE UNIVER!



J — KO

15 H T4
L) Fujitsu PRIMERGY CX2550 M5 Fujitsu PRIMERGY CX2560 M5
J — F# 1240 112+16
7ty (%o 1% : Casondel ok
CPU 7 RtvH#Ha 7#) 2 (28+28)
[E R 2 2.7 GHz
T8 =5 R 4.8384 TFLOPS
Memory 192 GiB(DDR4)
AR —22x7 b Intel® Omni-Pathx v k7 —% (100 Gbps)
AE 1.6 TB(NVMe)
SSD e L MEAE _ 3.20 GB/s
=X IAAMEEE 1.32 GB/s

1 ‘E RRAAFIERER T Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



V7 MU TR

OS Red Hat Enterprise Linux 7, CentOS 7

GNUZ v /%4 <
Intela > /¥4 Z (Fortran77/90/95/2003/2008, C, C++)

O/, Z

Xyt —@BEZA4 77 Intel MPI, Open MPI, Intel Omni-Path Fabric Software

Inteft 8 7 4 77 U (MKL)(BLAS, CBLAS),% @ ftb (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

7477

77V —2 gy

71— Autoconf, automake, bash, bzip2, cvs, emacs, nndutils, gawk, gdb, make, grep, gnuplot, gzip,
V7T less, m4, perl, ruby, sed, ubversion, tar, tcsh, tcl, zsh, FUSE, gitZ
O 7 kA8 singularity (dockerf X — FIFHT])

L= RRAFIRHRER T Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



SSDIEHE /—F

e Regulardra—MNDH T{EFHAEE
— &KX 112/—F (—EHIZBERFIZTEDEEHY)
— Intel SSD: DC-P4600 (NVMe IF)
« A=:16T8B
e T™HE: Read: 3.2 GB/s, Write: 1.32 GB/s

o —FRFIFAMILDEZTHTELTHIE
FIRAZAE

1. ZEE/—FDOSSDEEBIIZ{EFF

). B—DUFIHBEIFA IS RT LEHER
(BeeGFS on Demand BeeOND)

<ii’




SSD/—FMDIETE (ERII={ER)

o IRIEZH PIM SSDTHEEEH/—F#ZIETE

e 37HTIL PIM SSDDIR IREBEZ#MTENYHTTALIRNY
SR

$ pjsub -x PIM SSD=4 run.sh
| export TMPDIR=$PJM_SSDDIR \




SSD/—KFMD1ETE (BeeOND)

« DaJNTHE—QMIEFEI7ANIL AT LEHHIZHERK

« IRIEZ$ PIM BEEONDTBeeONDDERAZETIVEZ
— IRIEZE S PIM_SSDTSSDIEHE /—F 8 ZF15E . SSDEL /—F L1 FIATES
— PJM_BEEONDDIR RIBEZ#MTTALINISE

$ pjsub -x PIM SSD=4 -x PJM BEEOND=1 run.sh

4/)—R[ZSSDE#;

& /—FEILHI&
run.shiZ¥gE

PEPES I

OaJ#RT
=> R

38



BeeOND+ I 7AILART—I 4

VAT R a1—5 &8,
SRI7AINT Y AR T—IUT

e AT—UAVN)AR AT—UF M) R RED
74 )LIZEE R : input_file.txt, output_file.txt

— OB AR L TFAILY AT L

INP_ DIR

N ~ - @RT— [
2 I7AMINFryoa VAT L Tob |
SATETE DAL vy A RT L AR
N —_— out.txt out.txt |/
= AT 7AIVV AT LA -
Lustre BeeOND

714l
DART L



Oakbridge-CX(OBCX) . BeeGFS on Demand (BeeOND)
SDECIAIH - RBS AT I,

él 368./— I\O)')t._)].ZS/ Y= SSD( 16TB  1.6TB  1.6TB  16TB 1.6TB

Solid State Drive) {8 & I I I ceee I

— Intel SSD+BeeGFS
« RE:1.6 TB/node
o FEAE=EE: 3.20/1.32 GB/s/node

« BeeOND(BeeGFS-on-Demand) IZ&->T&EET Total: 1,368 nodes
200+TB (128 X 1.6) DFmBEI7AIN AT LELT
{5 AR AT HE
- TARET T -3y 8 Mo
« YILIITHELRE with SSD

— ATV, FyIiRA4k

- 128/—F 05516/ —FIFSINETIE T/ [OBO@I6/_FULEER/_) [
)Y—R(H—/\—, AL —2, 25—k |BDECERT 575 L E—KBEERE0

T—5) [E S S R/ — 2] .




Mini-DP (1/2)
e GPUH—/\1 X1&
— Intel Xeon Gold 6230 (Cascade Lake, ) (2007) x 2

— NVIDIA Tesla V100 32GB %X 2
— 192 GBAE!, 100 G hit Ethernet

e GPUY—/\2 X1&

— Intel Xeon Gold 6230
(CLX) (20a7) x2

— NVIDIA Tesla T4
16GB X4

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

— 100 G bhit Ethernet

41

Intel
DCPMM
(Optane)

128GB
X6



Mini-DP (2/2)

EERAN—DH—N
x 24 (3.2TB NVMe
SSD X 6#¥aEL)

GPUHY—/\1, 21Z
OBCXRAg A2 /—kK
TJ7AIV AT LHERID
Vb BERANL—UH—
NDNVMe SSD#
NVMe over FabricsIZ &
Yo OvyoT7 /N RELT
attachL THIFA R gE (48
ZEBE L)

Oakbridge—CX

G

~

|

/_J “ L oL ER 1 ’J
J—K
oy 2 /
Ve NV

£ =
4
l_\

|
i OBCX login node network \
\ L /
Ty
I
i
1 A&QEtFeMeb(%QE)
— = —— T
) )
NVMe over 1 NVMe ovet
Fabrics ) Fabrics \

i 1
l t

v

GPuH—s31 | | CPUT /N2
(V100 x2) APEREEEs
DCPMM)
(3.2TB SSD x6)//—K

Mini-DP

ERAN—UH—/\ X258
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Mini-DP (Data Platform)

Total: 1,368 nodes

128 nodes G
with SSD IET

External

= RESOUICES
OBCX®MD16/—F

SINETi#ZH TH et F i .
RSB Mini-DP

BDECIZ&145 a8/ —F GPUH—/3— with NVMe
(EXN) &@& /—FR (ITN) SSD, BDECOT—3%&
D HfE R /—FEmdx D RfE R El



Oakbridge-CXIZBH9 5 1F

2 fi%

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

— https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/course.php
oaTI5R

— https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/job.php
FABA-FIREHEE

— https://www.cc.u-tokyo.ac.jp/guide/application/

FAQ

— https://www.cc.u-tokyo.ac.jp/fag/obcx.php



https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/
https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/course.php
https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/job.php
https://www.cc.u-tokyo.ac.jp/guide/application/
https://www.cc.u-tokyo.ac.jp/faq/obcx.php

RAIERER L 4—D X/

FY11l 12 13 15

16

17 18 19 20

45

21 22 23 24 25

Hitac| 2> Ea1—43 X T L4
140TF, 31 (JCAHPC)
| | |

SPARC64 IXfx

|
A—/IN—aEa1—3RT L

VAT L

T2K TO A=——a7 &R KIFER—/—

1.13 PFLOPS, 150 TB

T—REHT - 3aL—i 3 e

Oakleaf-FX: Fujitsu PRIMEHPC FX! S8 .-F—4-5% 1Es

Oakbridge-FX
136.2 TFLOPS, 18.4 TB

REH. Pa0ETHEEMEREE
HF=AiHR—/\—avE1—4

Xeon Phi
25PFLOPS, 919.3TB

A—/IN—aEa1—3RT L

Reedbush-U/H, HPE

Intel BDW + NVIDIA P100
1.93 PFLOPS

Reedbush-L HPE
1.43 PFLOPS

Oakbridge-CX
Intel Xeon CLX
6.61 PFLOPS
I
Oakforest-PACS (OFP) Fujitsu, Intel

| | |
RIFHEHR I G| R —/ S—

AvEaA—2 AT L

OFP-II

BDEC: Wisteria/BDEC-01

Big Data & Extreme Computing
33 PFLOPS

Data Platform (mdx)
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Society 5.0: BAMREBTHREMLEDIETH

TOBRIEF A/ R—23av (loT, Al, EvIT—42%)12&Y, H4/3—22/R ({

BAETDAVHILERIERE)EZE 4#'~H$Aé‘u'f"/;(7i\€*%7§b RRAREEEA
SHIEREDEERZWMILT D, BAY—FIABHBPIDLDDHAS

. Keidanren
Society 5.0 for SDGs et o i L
Society 5.0 offers a new growth model with a view of “solving social issues” as well as “creating a
better future”, which rib to the achi of SDGs

Pociaty 5.0 5.0: Super Smart

Super smart sucleE

fon of computer’s

| Start of information distribution = =
Inf:rn'flatifnn s;]cie::,r:mb t . 40 . 'l A *&
3.0: %
: >
2.0: E#t

on of steam locomotives

- ~PStart of mass production
'\f‘ ~ " Industrial society
- '

s I
Development of irrigation techniques
Firm establishment of settlements
Agrarian society
<

Coexistence with nature
Economic and Hunting society '
social innovation
by deepening of

1.0: 3K

B e s ol o

The birth of
human beings

End of Latter half of From

{2000 BC the 18th century  the 20th century  the 21t century

Society 5.0

Source: Prepared based on materials from the Japan
Business Federation (Keidanren)
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SHBDRA—/IN\—aAVE1—T 4

—o0—kR 0 %#k1t
— HE R, STE I % Simulations o
— KIFET—262 GPU Cluster
— Al, EmFE
o (YEalb—av(FHE)+T—42+FEF)BE=>Society 5.0 B IZH %N

— 4PNV EBRBETAN—ZERIORME
o S:U2al—iav (FtHE) (Simulation)
e D:T7—%4(Data)

e L:%&E (Learning) S
— Simulation + Data + Learning = S+D+L B DEC + D + L

o 2D2MDT YN IA—LMR2021FEFIZHIIF V>
INATHIRE)
— BDEC (Wisteria/BDEC-01) : BLyR/\aY de: s + D + L
— Data Platform (mdx) :Cloud#, &KYZLF2 T )L




2
o ¢ BDEC-01

Wisteia \Wisteria/BDEC-01 ©
(S+D+L) A TSV T4+ —L B

%Y Wisteria
¢ ¢ BDEC-01

Shared File
System
XEFI7AIL
AT L
(SFS)

25.8 PB, 500GB/s

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

2alb—vav/—KRE

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

Fast File
System
BRI7MIL
AT L
(==
1PB, 1.0TB/s

T—3 8/ —F#
Aquarius
Intel Ice Lake + NVIDIA A100
7.20PF, 578.2TB/s

External

AT
External Network
NERY T —D

- FEAG EIFﬁ)l {z:fr)%)rﬂﬁtlﬁ{ﬁﬁj
Odyssey
— 7/RA135 @5 (Command
Module, CM) ®a—J)LH (>
Aquarius
— 7/R0135 - A&EREEM (Lunar
Module, LM)D3a—)LY A2

ANFREMBRZTRED

’ “Houston, we've had a problem” . -

f"-,’.ﬂ? . npuu.“ 13 CSM “Ddyssey” + LM “Aquarius”

Command Module Service Module

(CSM) Odyssey

48


https://www.cc.u-tokyo.ac.jp/public/pr/pr-wisteria.php

S AT LAERLX FUjiTSU

>2ab—->3>/)—K: 7,680/—F (i¥E:mEETERE 25.9 PFLOPS, f8XEUN> & 7.8 PB/s)

F—H5-FB)—R:45/)—F ({LERESEHE 7.2 PFLOPS. #8AXAEU/N>Y RiF 578.2 TB/s)

HiEbiE#REL—4 (Ethernet) L BBy NI~
-HFP> IR
*Mdx> 27 A

04> )= REBIFAIVS AT

¢ _ e
=

aJ4>)—Rk

FUJITSU Server

>2ab—33> ) REF

PRIMERGY RX2530 M5 x 20/—R FUJITSU Server
WIRSRTEE R (SFEE) : 96TFLOPS PRIMERGY RX2530 M5 x 2
HBAEUEE : 7.5TiB ETERNUS DX60 S5 x 1

FUJITSU Server ﬁ&‘)jﬂﬁﬁg%-: 14.4TB

PRIMERGY GX2570 M6 x 45/—k

FUJITSU Supercomputer 2alb—33>/— R J—R&zh Intel Xeon Platinum 8360Y
PRIMEHPC FX1000 x 7,680./—F (20399) xyrJ—4 ( Processor (2.40GHz, 3617) x2)
ﬁfﬁfiﬁﬁﬁﬁ'ﬁﬁﬁ({%ﬂ%fﬁ) : 25.9PFLOPS (TOfU‘f\/’i—]*’ﬂ\D) (J— F@T'CD NVIDIA A100 x 8%)

FXEUSE : 240TiB N1E92aV )\ RIE 1 13TB/s
FAEUN\>RIE : 7.8PB/s

HIRSRmEE R (fS4E)  7.2PFLOPS
HWAEUEE . 36.5TiB,?ﬁ."*&>_lE'J/\“>I*'fPE : 578.2TB/s

-—4. 28 ) REIRy I 3 /- REfES Ry hI—7 (InfiniBand EDR/HDR)
] [ |

% 5477y R~/ /&2y NT—1 (Ethernet)
I L
%Ej?’“ I/:/Zj_-A SEIPANIATA f_éqiiﬂ-_} \“g¥ %IEU-_) Qg¥*“/ |\'j _01 |\l/_ §

MDS,MDT x1twk  0SS,0ST x16tyhk M"S'MDT x1tyh

0SS,0ST x16tzyk QQ ¢ @
FUJITSU Server -

PRIMERGY RX2530 M5 ‘ ’ - -
x 13 FUJITSU Server > PO WISterla

IPANSAF 1 : FEFS IPANSAT L ¢ FEFS 13 N
2N —I5 — SRR : 1.0TB/s 2N —I5 — SRR : 0.5TB/s (DB MAEEQ. || PRIIERGY RX253D M5 x 2

MDS : PRIMERGY RX2530 M5 x 2 MDS : PRIMERGY RX2530 M5 x 4 SBEEX2, WebR=5)lx2, ETERNUS DX100 55 x 1 L B“E“"Tl
MDT : ETERNUS AF250 S3 x 1 MDT : ETERNUS AF250 S3 x 1 TF2U7(MYIx2) FHRBER : 42078

0SS, OST : 2VM/CM, DDN SFA400NVXE x 16 | 0SS, OST : 1VM/CM, DDN SFA7990XE x 16

49
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wioris 0 Oiyssey)

il E E st 25.9 PFLOPS 7.2 PFLOPS
B/ —8 7,680 45
REERERE 240.0 TiB 36.5 TiB
My J—F RO — 6RITAvY [T R Full-bisection Fat Tree

VATH FEFS (Fujitsu Exabyte File Systen
HETHF L H+~  (0SS) DDN SFA7990XE
AT L H-  (OSS¥ 16

RLS B =E 25.8 PB

RLUL S T% EREE 504 GB/s

VAT FEFS (Fujitsu Exabyte File Systein
= A H+  (0SS) DDN SFA400NVXE
SR L B8 (OSSHK 16

RULS B =E 1.0 PB

RL > T EEFE 1.0 TB/s
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Wisteria-O (Odyssey)
FUJITSU Supercomputer

Wisteria-A (Aquarius)
FUJITSU Server PRIMERGY GX2570

EQL - PRIMEHPC FX1000 M6
o . Intel Xeon Platinum 8360Y
JOtyt 4 AB4FX (BA%a— : Ice Lake
JoeyH#H (@ ) 1(48% A VFTE 2or4) 2 (36+36)
CPU EREE 2.2 GHz 2.4 GHz
W E E e 3.3792 TFLOPS 5.53 TFLOPS
ARYBE 32 GB 512 GiB
PEJE-SCT 1,024 GB/s 409.6 GB/s
JotyH4 NVIDIA A100
SMEL B () 108
CRVBEHEW 40 GB
A TR B 1,555 GB/s
B E H e B 19.5 TFLOPS
GPU EEH ' 8
= PCl Express Gen4 x 160 >
CPU-GPHI 1 it L > & 1Y B HH32 GBIS)
. NVLink x 12}
GPR £ #t (& & =Y A A FI25GB/s)
13— B Tofd &2 —= & D InfiniBand HDR(200Gbps) x 4




Simulation Nodes
Odyssey FFERZEa—F
25.9 PF, 7.8 PB/s

Salb—iay
/—F &, Odyssey
Fast File |Shared File

System | System Wisteria/BDEC-01 |

(FFS) SFS
1.0 PB, e #mFE, DDA F_ g _pay BT

1.0 TB/s 0.50 TB/s

Aquarius

Data/Learning Nodes

Aquarius
7.20 PF, 578.2 TB/s

?+¢ Wisteria
¢ ¢ BDEC-01

h \ 7 i'f‘:':.'
5,*:15;?\\/#'7 7 g




Simulation Nodes

Odyssey

25.9 PF, 7.8 PB/s

Fast File |Shared File

BHEREI—F w

2alb—i 3y
/—F &, Odyssey

Wisteria/BDEC-01 |

— o 5|_\\_
F—a- @)@ AT
Aquarius

T—43REME

System System

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

=, DDA

Data/Learning Nodes

Aquarius
7.20 PF, 578.2 TB/s

T—3 R

$E2al—2avDEODETIVL-IND

*e? Wisteria A—40F—42EH, AUBEEEIZL
oo BECOL - 2 m @k (S+D+L)




YOOI T

OS

AN

A S EIE
54951

Red Hat Enterprise Linux 8 (aarch64)

ErE#MEaI /(S
(Fortran77/90/95/2003/2008. C.

GNUa /M5

C++)

Boit

@t EMPI

Red Hat Enterprise Linux 8 (x86_64)

GNUa /{5

Intela > 71 5 (Fortran77/90/95/2003/2008
C C++4)

NVIDIA HPC SDK
(Fortran77/90/95/2003/2008 C C+t
OpenACC 2.7)

NVIDIA CUDA SDK

(CUDAC CUDA C++)

Intel MPL Open MPI



54951

T Yy

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

Intekt 8> 4 T51)(MKL)(BLAS., CBLAS,
BT EHHES 4 TS1(BLAS, CBLAS LAPACK. ScalLAPACK) . cuBLAS.
. LAPACK., ScalAPACK) CUSPARSE. cuFFT. MAGMA. cuDNN,
NCCL

Oper- OAM AB NT-M. P HASE ForiFlo wblue FonlS R REVOCA -@ up er,
REVOCAP-Refiner, OpenMX, MODYLAS. GROMACS. BLAST. R packages.
bioconductor, BioPerl, BioRuby, BWA, GATK, SAMtools, Quantum ESPRESSO,
Xiyp. ROOT.Garnt 4 LAMMP S (P 2Kk NWChen., [DeepVarn ait, P aavew Vst,
POV-Ray. TensorFlow, Chainer, PyTorch, Keras., Horovod, MXNet

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,
V)=V x7 vim. zsh,. gitls £

Globus Toolkit, Gfarm, FUSE

aVF R 2B Singularity Community Edition



B (ZEEMTIEER

AGAFX (B 1&)
— https://www.fujitsu.com/|jp/products/computing/servers/supercomputer/a64fx/
— https://old.hotchips.org/hc30/2conf/2.13 Fujitsu HC30.Fujitsu.Yoshida.revl.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#qgs.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/dayl/HotChips2020 Server Processors Intel Irm

a ICX-CPU-final3.pdf

NVIDIAA100 TENSOROY” GPU

— https://www.nvidia.com/ja-jp/data-center/al100/
— https://www.hotchips.org/assets/program/conference/day1l/HotChips2020 GPU NVIDIA Choquette vO1.pdf
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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
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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-hoc-ai-sunercomputer-this-sprng

)4
.

o> Wisteria
¢ BDEC-01

Hierarchical, Hybrid, Heterogeneous

2 h3-0pen-BDEC
/// Blunala&EllremecumFU"ﬂﬂ

O HEAHHEE - Zoom X X |+

His Japan to Debut Integrated Fuj

< c @

© & hitps//wwwhpewire.com/2021/02/25/japan-to-debut-integrated-fujitsu-t ] ==« & ¥ ‘

vy mmoo d&®

ol DATANAMI &, ENTERPRISEAI  jpyg HPCWIRE JAPAN

i HPC & Al WALL STREET

HPCE

Go Japan to Debut Integrated Fu1|tsu HPC/AI
Supercomputer This Spring

By Tiffany Trader

¥ in f @&

(]

February 25, 2021

The integrated Fujitsu HPC/Al Supercomputer, Wisteria, is
coming to Japan this spring. The University of Tokyo is
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which seeks to achieve economic and social social gains
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Seism3D/OpenSWPC-DAF (Data-Assimilation-Based Forecast)
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 Furumura, T., Maeda, T., & Oba, A., Early forecast of long - period ground motions via
data assimilation of observed ground motions and wave propagation simulations,
Geophysical Research Letters, 46, 138-147, 2019

 Oba, A., Furumura, T., & Maeda, T., Data assimilation - based early forecasting of
long - period ground motions for large earthquakes along the Nankai Trough, Journal
of Geophysical Research: Solid Earth, 125, 2020
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[c/o Oba & Furumural]

- Data Assimilation of Wave Propagation
by “Optimal Interpolation Technique”
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[c/o Prof. T. Furumura, ERI/U.Tokyo]
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The article on my presentation@CSE21 2

appears in SIAM News

https://sinews.siam.org/Details-Page/supercomputer-simulations-of-earthquakes-in-real-time
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HOME HAPPENING NOW GET INVOLVED RESEARCH

Supercomputer Simulations of Earthquakes
in Real Time

By Jillian Kunze

As different research areas impose new workloads on supercomputers, the field of computational science and
engineering is changing. The integration of simulation, data, and learning is becoming increasingly important.
During a minisymposium presentation at the 2021 SIAM Conference on Computational Science and Engineering,
which took place virtually last week, Kengo Nakajima of the University of Tokyo described a new supercomputing
software platform and its applications in earthquake simulation. The work he described was done jointly with the
University of Tokyo’s Information Technology Center and Earthquake Research Institute.

The supercomputing center at University

Simulation Nodes
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The SIAM News Blog brings together updates on
cutting edge research, events and happenings,
as well as insights on broader issues of interest
to the applied math and computational science
community. Learn more or submit an article or

idea.

LEARN MORE —

Most Recent

SIAM Unwrapped - March 2021

10:44
AER
2021/03/18

B

110

Hierarchical, Hybrid, Heterogeneous

h3 Open-BDEC

Illu Data & Extreme Computing


https://sinews.siam.org/Details-Page/supercomputer-simulations-of-earthquakes-in-real-time

YT ILEALT—RREME+ @ i tmen e
3DIREEISIM. FAA (1/2) -y

. KHBTEES | R B EE T A

WEREANT—SERLLTEOND
El S ENMEELTAR AN

— 60D FRZ 10 LIRNIZEHE \ g 7 UG Model by ML

— LR BHETEDRTE

s BERMTEEETIHE
~ TGN, FI9E, ElEE b
THEST, KNDIMEROFEHFTEIZLY
ETIWNZEDLLT DEETSH, OMNIRIK
— AT —73- Eﬁi&il‘b—ba‘/ . 7_"\—_’5'
BRITETICHTREETETILOHRRIZES
v FIZIEMw=3.0+DihEMNEZ-I1EE
vV BEREEICKXYBESWVETILER
— = (S+D+L)BE~

uoleziensip

3D Simulation




7 ILE3A LT
3DREEISIM FE (2/2)

o Wisteria/BDEC-01M ¥l FE

—43EME+

« T—ARME+IZal—L 3y
— Optimal Interpolatlon Technlque =R

— T ILEA L Iili%/‘mit FETIEAL

« ZRITLHTHEE

- FYBELGT —E2R1EF A (e.g.U2

ok ZEMA
e Odyssey

- T—AR1E, ¥Ial—i3av

e Aguarius
- 4L EYYT,

i

2B, R

—
=

%Y Wisteria
¢ ¢ BDEC-01

(A) Assimilation+Simulation L & (B) Pure Simulation/Forecast
] imilated [ S sen sted assimilat 7 ._

- Opt. of 3D UG Data : :
Filtering Model by ML Assimilation R

Aguarius Visualization

h3-Open-SYS/WaitlO, h3-OpenUTIL/MP

Results of

Filtered Obs. Data 3D UG Model . )
Simulations

Fast File System (FFS)




Wisteria/BDEC-01

ICHITHETE :,’ Wisteria

. . BDEG-01
e Wisteria/BDEC-01

— Aquarius (IceLake+A100)
T—H-FE /R, s EaEEREE
— Odyssey (AG4FX)
e VXal—iar/—FE
Odyssey-Aquarius:E
— MPIZ&DBEEFAT]
e O-AFFELTMPIZOY S AIEEI ML

— Odyssey-Aquariusfa] [&Infiniband-EDR

(2TB/sec) THFaEINTLYS
« IB-EDREZHD AT EFHFET

BEZEHEE7ZILITUXL | HEH¥7 SUS—S 3y

h3-Open-BDEC

wE+EIE+
A—T4)T4
H# & 1 —T4) T4

Yialb—dav+T7—4
+E (S+D+L)
TR IL—LD—Y

h3-Open-APP:
Simulation

HLLE R RE
BEZNTIXL-F54TFY

h3-Open-MATH

BEEE - SN - h3-Open-SYS

Hl & #fKE

h3-Open-DATA: Data 2&; %néﬂ_ll.}‘

ToSHE A—-T4UT1B

h3 .Open-BDEC

h3-Open-VER
FRERE
<+
h3-Open-DDA:

Learning
T—43 ERE) - wme%

h3-Open-AT
BEF1—=2Y

Platform for Integration of (S+D+L)

®_* Wisteri
& Wisteria Big Data & Extreme Computing

o ¢ BDEC-01

Y2alL—dav/—FE
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PB/s
Shared File
System
HBI7MI F—RST ) BEI7A I
SRT LA Aquarius SRT L
(SFS) Intel Ice Lake + NVIDIA A100 (FFS)
25.8 PB, 500GB/s 7.20PF, 578.2TB/s 1PB, 1.0TB/s

Fast File
System

800 Gbps

T—A2%(TELZ473!) (h3-Open-SYS/WaitlO)

)SAON=Y

— BEI7FAILVRTL(FFS) D&

e H T S5— (h3-Open-UTIL/MP) ;&

¥+ mRE

€ External
S5 8839 Resources

R 51801 U— 2
SERRY T —4 o 113




h3-Open-SYS/WaitlO

114

T—3%(HELSAT I (E, 2020)

Odyssey~ Aquariusfi] D IB-EDR#X H &

A IAA - ESHLDE R

API|:C/C++, FortranmSFEEUNH L a] &E

v MPISA DA 37— A% iz

hT5—EMDEE
h3-Open-BDEC

He+EE+
dA—T4)T4
HE & 2—FT1) T+«

 2al—av+T—4
+ 2% (S+D+L)
7IIREIL—LT—H

LA ERE
BEZNITIXL-54TFY)

_h3-Open-MATH
= IERE - BIEREE -
EE/ZEEBETIITIXL

h3-Open-APP:
Simulation
HERPEF7IIVS— 3y

h3-Open-SYS
il & HE

h3-Open-VER h3-Open-DATA: Data L=

h3-Open-DDA:
Le%rning |'I3 llpen BDEG
T—2 8 - HWET

h3-Open-AT
B8 Fa1—=24

—_
o

Platform for Integration of (S+D+L)

®_* Wisteri
R 20 Wisteria Big Data & Extreme Computing

o ¢ BDEC-01

YERalb—iav/—FE
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PB/s

Fast File
System
BEI7AIL
ART L
(=55))
1PB, 1.0TB/s

Shared File
System
XFIFAI
AT L
(SFS)

25.8 PB, 500GB/s

T—2-¥2B/—F#
Aquarius
Intel Ice Lake + NVIDIA A100
7.20PF, 578.2TB/s

External
2 Resources

External Network . it
SNERRYET—2

HEREo—

2alb—3d3ay
/—F#, Odyssey

Wisteria/BDEC-01

T—32 28 /—FH
Aquarius

3T, DDA A7 —4

NERRYET—2

L 52— 2

114



115

B/ +T—3+FEIREZEXIETD r i3 GeBOEC
ZHWBEHTS5—h3-Open-UTIL/MP T

« BGOMBETIVERDT YT IILETEXIR-HET H=HDHERE

— MPIE{E. BFZIREEA. BFREITVE VT FDOEE#EED M, HEDHTT—IZILHEL
EBOBEREEI AL — /3/@7/#/7»%?1 FRIOETILOARET Y
7)1/%??3’%)‘“110)5%@&’? EH A EE
— RNV LT, EBRARAK[BFER S AL —avIl > TEMEREER &
 Fortran/Ca—K (#EET L) EPythona—F D I5E R EIR I S H¥HE
— Fortrant>CCititsnf-7 095
LRETDEMETEICE->THERE
TT’JT%T"ij T—%. PythOnf:J: a
STERRSNI-Al #2115 s,
IEMBZROT—oO—KMoHE

TS B IRAEIITE Fortran/C7 2'') &Pyth ﬁ;j;":'jfd)‘ilﬂiar%:d)*ﬁ‘ﬁ
i O-A*IJJ . Wa|t|Otd)E*% oran yIon ek i 115

MEAEETIL




116
.................................

h3-Open-UTIL/MP- 20

h3-Open-SYS/WaitlOE #

e h3-Open-UTIL/MP
- (BHRIMPIZEZIVR—F U MREE: 191, KFBE o o wicteria
— Odyssey-Aquariusfal [EMPIIZ &K HBE XA = Q’Q BDEC-01
h3-Open-SYS/WaitlOIZ &Y O-ARTE{E R

Fortran APP Python APP Fortran APP Python APP
(NICAM) (PyTorch) (NICAM) (PyTorch)

h3opp.py h3opp.py

IB-EDR

h3open modules h3open modules

Jcup modules
jeup_mpi_lib.f90 jeup_mpi_lib.f90

MPI WaitlO MPI
MPI+WaitlO

h3open modules h3open modules

A

Jcup modules Jcup modules Jcup modules

h3-Open-UTIL/MP

h3 OpenAUTIL/MP
Jcup

jcup_mpi_lib.f90 jcup_mpi_lib.f90
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System . System
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h3-Open-UTIL/MP (HPC+Python) ety Tl
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- EXtEINAI
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FX700 (AGAFXER) ICLHEESRERERE

o ZRITAHEIGIMEEATFE, FVM, ICCGE
o {E55E (FP64), BEfEE (FP32), % E (FP16)
o« RIEEZEDEINEEZNLIS (SpMV, DAXPY, RiE)

T

e [ZH LIS 1(SpMV, DAXPY, &) $=0@12=1,,

- ERE-BEE 4
. BT A

- ERE-BEEE-RE A,
o FRERIULE A

— RYOMVITEBEICLIGEWERFEL - v

— BREITH DA FREELLEOTND V-(AV¢$)=-RHS

o LI A, EEILSHE S, CRS, 1283
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GFLOPS(E—2t%gE) ¥=-UFAHAHE(H) - BK MK

GFLOPS/W (Green 500)
*1: Fugaku, *2 NVIDIA DGX SuperPOD, TOP/Green 500@Nov. 2020

Svstem JPY/GFLOPS GFLOPS/W
y Small is Good Large is Good

Oakleaf-FX/Oakbridge-FX (Fujitsu)

(Fujitsu SPARC64 [Xfx) 125 0.866
Reedbush-U (HPE) (Intel Xeon Broadwell (BDW)) 61.9 2.310
Reedbush-H (HPE) (Intel BDW+NVIDIA P100x2/node) 15.9 8.575
Reedbush-L (HPE) (Intel BDW+NVIDIA P100x4/node) 13.4 10.167
Oakforest-PACS (Fujitsu) (Intel Xeon Phi/KNL) 16.5 4.986
Oakbridge-CX (Fujitsu) (Intel Xeon Cascade Lake) 20.7 5.076
Wisteria-Odyssey ( Fujitsu/Arm A64FX 17.8 14.66"1

Wisteria-Aquarius ( Intel Xeon Ice Lake + NVIDIA A100x3 9.00 26.20"2



s Oakforet- Oakbridge- Oakleaf-7

OBCX

Intel Xeon Phi 7250 Intel Xeon Platinum 8280

CP& #f (Knights Landing, KNL) (Cascade Lake, CLX) SUEl ABARE LECRE

O Y hayk 68 28 48

Yy #iA K 1 2 1
EREE #E( GFLOPB / 3,046 4,838 2,765

+ K

FEIERE GB /1~ K JUGRIRLTE I8 192 32

AEE BE( GB/seg /-~ F MCDRAM: 490

STREAM Triad 2Lz £

anA D Intel Parallel Studio 2019 s

FCC 4.0.0
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(Small is Good, E¥5E)

OFP-CRST#EXitiE, A/ A, =1
(h Efth SWoPP 2020] CRS ELL Sliced ELL

Medium:1283 Large: 2563

L HBOFP, BOBCX, BFX700

o L HBOFP, HOBCX, BMFX700

Large is Good Large is Good

2.00 | 200 |

Relative Performance

Relative Perf

1.00 | 1.00 |

0.00 L 000 L
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P32
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P64
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P32
P32
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[KN et al. SWoPP 2020]
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[KN et al. SWoPP 2020]
FP64 tSomp para lel dgcorivase (ip. D

do i= SMPlndex((lp 1) *NCOLORtot) +1, SMPindex (ip*NCOLORtot)
Ws(l,2)= W(I,R)

enddo
F 3 3 2 enddo
I$omp parallel private(ic, ip, ip1, I, WALs, k)

F D) 16 e 38 ic= 1, NCOLORtot

do ip= 1, PEsmpTOT
ip1=_(ip-1)*NCOLORtot + ic .
do i= SMPindex (ip1-1)+1, SMPindex (ip1)
WVALs= Ws (i,
do k= indexl (i-1)+1, indexL (i)
WVALs- WVALs - ALs(k) * Ws(itemL (k),2)

end
Ws(i,Z)= WVALs * Ws (i, DD)
enddo
enddo
enddo
1$omp end paral lel

(Backward Substitution)

D-S

I$omp parallel do private(ip, i)
do ip=1, PEsmpTOT
do i= SMPlndex((lp 1) *NCOLORtot) +1, SMPindex (ip*NCOLORtot)
W(I,2)=Ws(I,2)
enddo
enddo

!—A
N
on

I$omp parallel do private(ip, i)
do ip= 1, PEsmpTOT
do i= SMPindex ((ip-1)*NCOLORtot)+1, SMPindex (ip*+NCOLORtot)
Ws(i,Z)= Ws(i,R
enddo
enddo

1$omp parallel private(ic, ip, ip1, i, WALs, k) EE; }-1
do ic= 1, NCOLORtot
1$omp do
do ip= 1, PEsmpTOT
ipl= (ip-1) *NCOLORtot + ic
do i= SMPindex (ip1-1)+1, SMPindex (ip1)
WVALs= Ws (i, Z
do k= indexL (i-1)+1, index
WVALs= WVALs - ALh(k) * Ws(ltemL(k) yA)
enddo _
Ws (i, Z)= WVALs * Wh(i, DD)
enddo
enddo
enddo
1$omp end parallel

I$omp parallel do private(ip, i)
do ip=1, PEsmpTOT
do i= SMP|ndex((|p 1) *NCOLORtot) +1, SMPindex (ip*NCOLORtot)
Ws(i,Z)=W(i,R)
enddo
enddo

I$omp parallel private(ic, ip, ip1, i, WALs, k) D-H
do ic= 1, NCOLORtot
1$omp do
do ip— 1, PEsmpTOT
(ip—1)*NCOLORtot + ic .
do |— SMPindex (ip1-1)+1, SMPindex (ip1)
WVALs= Ws (i,
do k= |ndexL(|—1)+1, indexL (i)
gXALs= WVALs - ALh(k) * Ws(itemL (k), 2)
enddo
Ws (i, Z)= WVALs * Wh(i, DD)
enddo
enddo

enddo
1$omp end parallel
(Backward Substitution)

I1$omp parallel do private(ip, i)
do ip= 1, PEsmpTOT
dow|(i S¥P|nd%x((;p 1) *NCOLORtot) +1, SMPindex (ip*NCOLORtot)
enddo
enddo
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D-H, S-HI&A,/ A, =106 TINEE 3"

‘ ]Z» |.<—/NY X

1.00E+01

@ RIZHIFTSHD-D
&@*E*{l'%,'%% (%) 1.00E+00

1.00E-01

Error=0 for @ (D-S) & O (D-H)

1.00E-02

1.00E-03

Relative Error (%)

® D-S, O D-H
A S-S, A S-H

1.00E-04

1.00.E+00 1.00.E+01 1.00.E+02 1.00.E+03 1.00.E+04 1.00.E+05 1.00.E+06

[KN et al. SWoPP 2020] Al A,
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BB EEHEER . RAEY  [Vetal SWopp2020

D-H, S-HIA,/ A, =106 TIEE "

3.00
D-D@ 1€ [T  |@D-S
MR Itike 250 [ |O D-H A
®~0O~D-D, A | A S-S
~A c 200 | A S-H
S _ A
S 150 |
(D-S, D-H) OFFR 3 | A A A A
[ED-DE—FX (if A/ 5 100 O O O O ¢
A, =10 S |
0.50 -
0.00 | Ll

1.00.E+00 1.00.E+01 1.00.E+02 1.00.E+03 1.00.E+04 1.00.E+05 1.00.E+0¢

Al A,
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TRATY )LPoisson AR
PCGix, N=1283
1/—K483a7, ACMGEf=F

2.5E+00

mOBCX-C CRS ELL Sliced ELL
m OBCX-F

m Wisteria-O-C ° CQS
Wisteria-O-F .
e CRS-FT: First Touch
e ELL-FT
e BF-ELL-FT: Barrier Free
« OBCXTIZCMH, Fortranil &
TRIBRDER
o Wisteria-OTIdC HH 15 E

CRS CRS-FT ELL-FT BF-ELL-FT — -Kfast, openmp

2.0E+00 |

1.5E+00 }
1.0E+00 |

5.0E-01 ¢

0.0E+00




1 do {
vs vs 2 |#pragma omp parallel for
[ e 3 for (int z = 0; z < nz; z++) {

for (int y = 0; y < ny; y++) {

4
——— ~ 5 for (int x = 0; x < nx; x++) {
s int = x + * nx + z % nx *x n 5
6 c y e
7 int w = (x == 0) ? c:c - 1;
l‘ 8 int e = (x == nx-1) 7?7 ¢ : ¢ + 1;

. = TRATYYL | IR e
- HERAREAOD—FI OTRTFL ey e
gLt EE L FO7AESBLTEEER o B RS B
T e | mnmme
- BRTEBEEDEZSE al s

20 double *tmp = fl_t;
« ZHE . ilziiii;?
e HAX:256*384*%384

— AGAFXM48aA T M1=6D . 48*8 = 384
e Byte/Flop=16/13 -“--

- BRAFYITHARMALET—SRETHryvals R | el | et
FAHEREL THERESHME

Ih
N
S

a7 # 48 68 28
e TRATIUVIANKLHLNT-— E@ Haiﬁ'”: j—%g@ﬁﬁ 2,765 GFLOPS 3,046 GFLOPS 2,419 GFLOPS
Eﬁﬁﬁ sapss CDRAM: 16 G
% IR 22CE e e DL

. EAMICENETOEE TR >0 BE _
IEZxmE %EdEﬁ\MﬁE 809 GB/sec MC%FEA/QQEMO 101 GB/sec

DDR4: 80.1 GB/sec
T 4th HPC178, 2021

(£

Lm
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FX700 vs. CLX vs. KNL (7R AT/ )LL)

CMGEEFE
EDFE
600
500
400
300 —lé
200
v
100

FX700(trad)

S I HIBLD
RKEN

FX700(clang

hardware prefetchX
ADFE

LORADARRIEE
HEEAIZKLD

) KNL CLX

LLVME—KTIZFEIC&
BARYOMVIENEE

“aaeas

m BASE AN—RSA URE
W 1stT T7—RAREYF

PEEL  loop peeling (branch hoisting)IZ & Y &R IL— T TD I D HIlE
B Ydim YL — 7| #pragma omp for nowait % & i

B Y-zdm ZL—T%&M& E., W—T&EVMH X Ly RHE|

Intrin  IntrinsicsZ FA LV=EE4&E

w/oFM  Fused Multiply Adé& BX 2 TfE4>9°. MUk ADD) & Z ALY, /34
A T4 V0B EHEE

UNR W—T7o0— ) T2k Yng T4 NEBOMEL

REG Loxa2Jayxyy
TILE BAY)TIZ&BDFrvy P aFHDOHEE
B TFURSILTAYELY

(EB7th HPC178, 2021]




AL00tL COMEEEERE: EHY)—a—K(1/2)

GPURIFTIZsgiE b snt=F V') —a—FGOTHIC (3% (ZCUDA)
— Miki & Umemura (2017), New Astronomy, 52, 65
— Miki (2019), International Conference on Parallel Processing (ICPP 2019)

s FEAEDFHNMNIREREIERE

° ITIEE 1% 961: § %1:“,4 g| (2) Observations (PAn d@é&sﬂrg ru/HSC) |
NGC185 “ B
s BT REILZTE 5& ! Andis® c I

° %-ﬁftd)GPU |-I:'T_| (1—0) Eéé%mfdtgﬁl%g ,g 4 d|.,__ 003
— A100TIZL2F v afliflZ 800 - e

— 72V)La7 (TC) [FEAL TLVEL "\ S ardsons 11
GP#: #FR P100 | V100 A100 I m|yama+18
R R MR DP:53 DP:7.8 DP:9.7 (+T@ 19.5) " == o

(TFLOPS SP: 10.6 SP: 15.7 SP: 19.5 - e
FilERE (GB 16 32 40

* U PERE (GB/sed 732 900 1,555 (=K 2021]
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A100_ETOTEREFE( - ij')—:l |~“(2/2>

™ i T
° AlOO(PCIeJ%Ji) J:—CO)/ I]J_»E!f‘i% ' —= - V100 (SXM2)
— M31 model, N = 8M W

=4+ P100 (SXM)
— 4096 R Ty 7 MDEtE R ZAIE

o HiGE—UMRELEKIYEEFE !

— P100(SXM:Reedbush-H/L¥& &)
FU12.6fE5E

(EimE—o M eELIX1.8/2)

— V100(SXM2) &KYH1.3EEE

(EimE—ogELIX1.2/E)

— SXM4kR (Wisteria-A¥&£) [ZPCle

MREVEHIEIREE S ELHFIND

(=K 2021]

tstep [S]

o}
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530 plARE L AN *.? Wisteria
. Odyssey ¢ ¢ BDEC-01

— SVE (Scalable Vector Extension)
« AMMVB-AGIFE b 7 FTIUF¥EX /N—a2E=x AZREITICHRR

— FP16
- BWFE AT —0—k~DEHR
e Aquarius

— HPC-5TERF~DEH

— CPU:Intel Xeon Ice Lake
e 3'd Generation Intel Xeon Scalable Processors
o i , EHMTORAITHLOA

— GPU:NVIDIA A100 Tensor Core
» Tensor Core + Tensor Float [TF32]

e Odyssey-Aguarius
— InfiniBand-EDR
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— h3-Open-BDEC
— FlEBIEGTESH

« SERDEIMF
—THBARAN—DJIZDUVT
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— %hl'ﬁﬁfbtf;i";&ﬁ(/\—Pr717, JYIR DI T7 (A—TV—RED))
o 7—XTUOFvZHRIE
— BEEIEEE A A 5
— JOJ530RESHERIE
— ZTNEY DZEFRIRE - A HI AN E (2,600 A\ LL LD A—H—)
— — ATHNEHCPUDHD Y AT LIEIHE
. £ A—IZEBFBEYR— BB LT
— U A—ELTORBERGHREARNDE
— A —MEIRAIDEEE
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28 29 30

Fujitsu, Intel Xeon Phi
25PFLOPS, 919.3TB

%e? Wisteria

Yayoi .
Oakleaf-FX * o BDEC-01

Oakbridge-FX

Reedbush-U/H/L, HPE

Oakbridge-CX

Intel Xeon CLX, Fujitsu
6.61 PFLOPS OFP-II

Oakforest-PACS (OFP) (JCAHC) (JCAHPC)

BDEC: Wisteria/BDEC-01
AB64FX+Intel Xeon Ice Lake/NVIDIA A100
33.1 PFLOPS

Data Platform (mdx)

BDEC-02 ?
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|
I[pomoea-01

Ipomoea-02
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 Oakbridge-CX (OBCX) :20234F6 A RiE% ERATREMEHY)
 Wisteria/BDEC-01 (20214F5H-2027F 4B XK (FE))

* Ipomoea-01 (KIFEHEBERA L —) (202251 H ~2028438 (FE))
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KREXBRAN—DOO AT LlNpomoea] (1/2)

o« A—/N\—aVE1—32DQNEEEHDELIZHEND, KT —F=HEMD—
— 518 - 7—2 8 1RMELHTIE, RKEDEBANT—2. NWNSA—FZXAT(DFERT7
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CDEAMGEKDH LN TL V=




139

K*E*E?Eﬁxbl/— OO AT LlNpomoeal (2/2)
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nn
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—~ rﬁ%ﬁ*ﬁ,u_xhb—//ZTA(Ipomoea
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28 29 30

Fujitsu, Intel Xeon Phi
25PFLOPS, 919.3TB

%e? Wisteria
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Oakbridge-FX

Reedbush-U/H/L, HPE

Oakbridge-CX

Intel Xeon CLX, Fujitsu
6.61 PFLOPS OFP-II
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AB64FX+Intel Xeon Ice Lake/NVIDIA A100
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Data Platform (mdx)
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— CPUDHEA=>GPUSH RN EIEE EIS
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MA—R (—ERA)

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

s FRAKESE FIFA AT AE &l —o 8 F/HE) — =
e T

8,640k —O v
(Wisteria-O ¥ —F .
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(6.9 ~ NH
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