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FY1 12 13 14 15 16 17 18 19 20 21 22 23 24 25
| Yay| oI, Hitalchi SR|16000/I\|/I1 | Oakbridge-CX, Fujitsu
IBM Power-7 Intel Xeon Cascade Lake

54.9 TFLOPS, 28.7 TB/sec.

I I
T2K Tokyo, Hitachi
AMD Opteron

140.0 TF, 38.1 TB/sec.
| |

SPARCG64 IXfx

Oakleaf-FX, Fujitsu PRIMEHPC FX10

1.13 PFLOPS 408 0 TB/sec
Oakbrldqe FX Fuptsu

Fujitsu, Intel Xeon Phi
25.0 PFLOPS, 8.51 PB/sec.
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SPARCG64 IXfx
136.2 TFLOPS, 49.0 TB/sec.

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-lI

(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.

*.? Wisteria
¢ ¢ BDEG-01

Data Platform (mdx), Fujitsu
Intel Ice Lake/NVIDIA A100 etc.

8.50 PFLOPS, 0.665 PB/sec.
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Simulation Nodes: Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal))
Fujgs(:/ernffthx o« TR aAL—SavaR—/N\—a E1—4
25.9PF, 7.8 PB/s ° 2016ﬂ57ﬁ ~2021¢11ﬁ3ﬁ(%7€)
Shared File ' Fast File « RKITCHIDGPUYSRA, E—V14§E3.36 PF
System Data/Learning System Oakforest-PACS (OFP) (Fujitsu, Intel Xeon Phi (KNL))
BN \ vl A | . JCAHPC (B8 ACCS-HAITC), 20164108 ~2022438 X ()
CZEL S B « 25 PF, #39 in 58" TOP 500 (November 2021)

Oakbridge-CX (OBCX) (Fujitsu, Intel Xeon CLX)
e 2019478 ~2023FE6 B kX (FFE)

llllllllllllllllllllllllllllllll

Sxternal = IWlExemal .+ 6,61 PF, #110 in 58 TOP500-June 2023 (Plan) [§%Z h3-Open-BDEC
v : ® Resources . . . //, “““““““““““““““““““
Wisteria/BDEC-01 (Fujitsu)
« ¥3aL—3av/—FE (Odyssey) : AG4FX (#17)
-y . oo T—4R-%8 /—F# (Aquarius) : Intel Icelake+NVIDIA A100) (#106)

. * 33.1 PF, #13 in 571" TOP 500, 20218&5H 14 B EH 1B
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o BEHHY IO 7 EAEh3-Open-BDEC]
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IBM Power-7

I I
T2K Tokyo, Hitachi
AMD Opteron

140.0 TF, 38.1 TB/sec.
| |

SPARCG64 IXfx

Yayoi, Hitachi SR16000/M1

54.9 TFLOPS, 28.7 TB/sec.

Oakbridge-CX, Fujitsu

Intel Xeon Cascade Lake
6.61 PFLOPS, 385.2 TB/sec.
I

Oakforest-PACS (OFP) (JCAHC) OFP-lI
Fujitsu, Intel Xeon Phi (JCAHPC)

25.0 PFLOPS, 8.51 PB/sec. 100+ PF ?

Oakleaf-FX, Fujitsu PRIMEHPC FX10 BDEC: Wisteria/BDEC-01, Fujitsu

Fujitsu A64FX (Odyssey) +

1.13 PFLOPS 408 0 TB/sec Intel Xeon Ice Lake/NVIDIA A100
(Aquarius)
Oakbrldqe FX FUJItSU 33.1 PFLOPS, 8.38 PB/sec.

RRXFPREER

T A—D R\

FIFA#E2,600+44
55%(:!:—14'1~

SPARCG64 IXfx
136.2 TFLOPS, 49.0 TB/sec.

*.? Wisteria
¢ ¢ BDEG-01

Data Platform (mdx), Fujitsu
Intel Ice Lake/NVIDIA A100 etc.

8.50 PFLOPS, 0.665 PB/sec.

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.
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Simulation Nodes: Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal))
Fujgs(:/ernffthx o« TR aAL—SavaR—/N\—a E1—4
25.9PF, 7.8 PB/s ° 2016ﬂ57ﬁ ~2021¢11ﬁ3ﬁ(%7€)
Shared File ' Fast File « RKITCHIDGPUYSRA, E—V14§E3.36 PF
System Data/Learning System Oakforest-PACS (OFP) (Fujitsu, Intel Xeon Phi (KNL))
BN \ vl A | . JCAHPC (B8 ACCS-HAITC), 20164108 ~2022438 X ()
CZEL S B « 25 PF, #39 in 58" TOP 500 (November 2021)

Oakbridge-CX (OBCX) (Fujitsu, Intel Xeon CLX)
e 2019478 ~2023FE6 B kX (FFE)

llllllllllllllllllllllllllllllll

Sxternal = IWlExemal .+ 6,61 PF, #110 in 58 TOP500-June 2023 (Plan) [§%Z h3-Open-BDEC
v : ® Resources . . . //, “““““““““““““““““““
Wisteria/BDEC-01 (Fujitsu)
« ¥3aL—3av/—FE (Odyssey) : AG4FX (#17)
-y . oo T—4R-%8 /—F# (Aquarius) : Intel Icelake+NVIDIA A100) (#106)

. * 33.1 PF, 202158148 ERFHR

« [5E-T—5-2F (S+D+L) IMEDT=HDT 59T+ — L
o BEHHY IO 7 EAEh3-Open-BDEC]
(Rl EEAE (S) 2019¢J'h~20235|5r_)

Simulation Nodes Data/Learning Nodes IH

(Odyssey) (Aquarius) e sl Oakforest-PACS Oakbridge-CX

g Wlsterla

*,* Wisteria e? Wister
*e
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November 2021 (SC21)DEESF2 Y
Wisteria/BDEC-01MD < 2aL— 3>y /—FE (Odyssey) ET7—3-FEF /—F
#% (Aquarius) (5 R IZBITE - BRER

TOPSO0 | GreensD0 |  HPCG | Graphs00 | HPLA

Oakforest-PACS

Oakbridge-CX 110 62 71 - -

Wisteria/BDEC-01
(Odyssey)

Wisteria/BDEC-01
(Aquarius)

17 27 9 3 9

106 15 58 - :
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« TOP 500(Linpack, HPL)
— EI—RABKVILAN—(EEE), 55 EE (FLOPS{E)
— RAINEZEZITE SEFEAE) 7 VR
— 5T EE8E
« HPCG
— EIN—RABXVILNAN—(REZX), 51EEE (FLOPSIE)
— BREREICHONDSERITI (EAMNSZLY)
« FEHAEYTIEX
« BT —230(TiLY
— AT Ot R %EE, BI{ETEEE
 Green 500
— HPL(TOP500) £1TH DFLOPS/W1E
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http://www.top500.org/

R Performance of Linpack (TFLOPS) :
58th TOP500 List (NOV., 2021) Rpeak: Peak Performance (TFLOPS), Power: kW

max eak

Fuqaku 2020, Japan Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, 442,010

R-CCS, RIKEN Tofu-D 7,630,848 _ 440 0pp)l  257:212.0 N
Summit, 2018, USA IBM Power System AC922, IBM POWERS 22C 3.07GHz,

2 DOE/SC/Oak Ridge National Laboratory ~ NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand 2,414,592 148,600 200,795 10,096
Sierra, 2018, USA IBM Power System S922LC, IBM POWER9 22C 3.1GHz,

3 DOE/NNSA/LLNL NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand IRSH A 94,6401 125,712

4 Sunway TaihuLight, 2016, China ¢ .. VPP Sunway SW26010 260C 1.45GHz, Sunway 10,649,600 93,015 125436 15,371
National Supercomputing Center in Wuxi
Perimutter, 2021, USA HPE Cray EX235n, AMD EPYC 7763 64C 2.45GHz, NVIDIA

° DOE/NERSC/LBNL A100 SXM4 40 GB, Slingshot-10 Mlgeels P ofell Zss
Selene, 2020, USA NVIDIA DGX A100 SuperPOD, AMD EPYC 7742 64C

6 \ViDIA 2 25GHz, NVIDIA GA100, Mellanox Infiniband HDR 995520 SEAEL TE2TEl S
Tianhe-2A, 2018, China TH-IVB-FEP Cluster, Intel Xeon E5-2692v2 12C 2.2GHz, TH

/ National Super Computer Center in Guangzhou Express-2, Matrix-2000 4,981,760 61,445 100,679 18,482
JUWELS Booster Module, 2020, Bull Sequana XH2000, AMD EPYC 7402 24c 2.8GHz,

S e Lulien (020) NVIDIA A100, Mellanox InfiniBand HDR e A J20 el fcs
HPCS5, 2020, Italy Dell C4140, Xeon Gold 6252 24c 2.1GHz, NVIDIA Volta

9 EniSpA. GV100, Mellanox InfiniBand HDR JeELiey S0AdL S 2,252
Voyager-EUS2, 2021, USA ND96amsr A100_v4, AMD EPYC 7V12 48C 2.45GHz,
Azure East US 2 NVIDIAA100 80GB, Mellanox HDR Infiniband PO ALl SRS

16 ABC1 2.0, 2021, Japan Fujitsu PRIMERGY GX2570 M6, Xeon Platinum 8360Y 36C 504.000 22 208 54.341 1,600
AIST 2.4GHz, NVIDIAA100 SXM4 40 GB, InfiniBand HDR
Wisteria/BDEC-01 (Odyssey). 2021, Fujitsu PRIMEHPC FX1000, AB4FX 48C 2.2GHz, Tofu 368,640 22121 25 952 1,468

Japan ITC, University of Tokyo A ERARRE A )
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« Graph 500 BFS
— JS7NB(IET5T—2NEHER
— BFS(Breadth-First-Search, 182X %)

+ HPL-AI

— Al-HE 1

F & [ IFTHPL (for TOP500)

— MEEMETE (HPL) > & EEHE (FP64)
— HPL- A|=>1E*$E/ﬂﬁ€'a¢ukbm*$£{m%:
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GFLOPS(E—/1&ge) ZHf-UFARHE (M) - BRHK

GFLOPS/W (Green 500)

Oakleaf-FX/Oakbridge-FX (Fujitsu)
(Fujitsu SPARCG64 |Xfx)

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)

JPY/GFLOPS
Small is Good
125

61.9

15.9

13.4
16.5

20.7
17.8
9.00

GFLOPS/W
Large is Good

0.866
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S5 FIFACPUERIEIS (20204 F)

TZ-
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Intel Xeon Phi
(Oakforest-PACS)

TILFIATISRAE
Intel CLX
(Oakbridge-CX)
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NICAM: MIROC-A:
Semi-Unstructured Grid FDN/Structured Grid

pa ~ * Also applicable to full coupling,
NICAM- Put_data App. A multiple applications
Ag r|d I Model procedures
NICAM- I e | e | | | 2. Send-data extraction from
ZMgrid . the buffer, and data sending
VEDY ST (18574E)

Draw data from the buffar T Goupler procedures 0, 2016 07/020000.01:00___

Copy data to the buffer

+Grid Transformation
nMA * Multi-Ensemble .
‘ Coupl 10 / Send data time
J-cup +Pre- and post-process / >

*Fault tol .
~Ma:N olerance Post-Peta-Scale 1. Data_packlng Reov data
System
System S/ |nt0 a buﬁer
rohlteotire Draw data from the buffaer

Coupler procedures /r Intgfpolptign
L
3. Data-packing after the ﬂ:l:-j:-hy  w— l 4. Data extraction

interpolation process (T seume 1T “j; from the buffer [E{%*EL {EH’L&EIE* i%&*m
e | T T AR GRA - ASUEEH) )

Coco
Regional COCO
Matsumura-

model

COCO: Tri-Polar FDM Regional Ocean Model
Non Hydrostatic Model
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“BILRRMTFEB I
ANREsR, BIEFHRF

—Large scale hydro-geological model-

Injection
W

Yokohama

Point G

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

CO, Plumes

Groundwater Head (m)
“ .
1 10 20 30 40 30 B0 F0 80 100

H-4 CO,EABEOMTFRE (SRERE o844 (100 £5)

Local-scale

Reservoir Gy

Native Groundwater (Brine)

6 million DoF

(c) SPE 10 Model
—Highly heterogeneous reservoir model-

Producer

t

3.3 million DoF

Injector

Original
Reservior Model

Christie and Blunt (2001)
Qi et al. (2009)
Audigane et al.(2011)

Tokyo Bay

CO, behavior =
Yamamoto et al. (2013) (No upscaling) coz

(a) PRECHRN TH (b) FREEERES T
{5 FEhHERROFEM (FIRIRED 5OMS, AR5 100 F8)

J<DOF: degrees of freedom
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Computation time (6528 nodes) Computation time (6528 nodes)

{f*‘c“"EB\ ‘: 64 DA cycles + 50 forecasts 64 DA cycles + 50 forecasts
Q 7 Bnd&Obs "Bnd&Obs 60 60
00 UTC
‘ g = August 2019 5 November 2019
e g i :
D1 (18-km m D1 (18-km mesh) DA = ¢ N
oo esh) ensemp|e forecast % 5= i
6-k 0 £ =
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= 2 b
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——— 566 200
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S5, Bug :
o g * MPI communicator
IE <% £ Optimization
G, 3809 g oo Very stable! « Obs pre-processing
Ot Vi e o + Visualization
S 0., 800 800 .
Bsp Sep, %) * NWP model setting
O/, 200 10 20 50 60 900 10 20 30 el 50 60
# of cycle/forecasts
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via JIT-DT
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EEROT - 70— : . o
= 15:30:00 15:40:00 15RO 1O, (6)201835&%“1& F1=10min Fozmn,

Radar reflectivity 3048 m
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2)

Radar reflectivity 3048 m Radar reflectivity 3048 m
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Analysis
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COVID-19;6 & M {x4#ZE: chloroquine,
hydroxychloroquine. azithromycin® 2 k!)
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Spreading of polydisperse droplets in a turbulent
puff of saturated exhaled air
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https://www.youtube.com/channel/UC2CHaGp1AO-vgRIV/wmUQO-w

— Wisteria/BDEC-013 X T LB
https://www.youtube.com/watch?v=SXjYtatzo-

4&list=PLobjSv_ny85IW030APUJIDWJoHNhNIQgVvY &index=3&t=104s

— %10[EJCAHPCE=F+—
https://www.youtube.com/playlist?list=PLob|Sv ny85mfPTuCC2i7r sPQYKZvy2e

— xR —HENEE

https://www.youtube.com/playlist?list=PLobiSv ny85kr11g2m-bUiMC2a9W6k53u

https://www.youtube.com/watch?v=g-0QtU70ps4&t=116s
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https://www.youtube.com/playlist?list=PLob|Sv ny85I-z-VJCy690Z{|AA04xCRA
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Society 5.0 for SDGs 'fS'FEEL[S?

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
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« S:¥2al—3av (fH) (Simulation)
- D:7—%4(Data)
« L:%2% (Learning)
— Simulation + Data + Learning = S+D+L

2021 FEFICHIF Y /A TIRE)
— BDEC (Wisteria/BDEC-01) : Bl R/\aY
— Data Platform (mdx) :Cloudfdy, &KYoL¥%>T )L

CPU Cluster GPU Cluster
Oakbridge-CX Reedbush-L
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Society 5.0 for SDGs '?5!32&[5"
Society 5.0 offers a new growth m d el with a view of “solving so wellas “creating a
better future h contributes to !hl lchimmem ofSDGs

BDEC: S+D+L
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(Ealb—2av (BR) + 745 +FE)MaE “
(S+D+L)

« ERIFMEBRLH—TIE, 2015FEN S (S+D+L) RIS IO EEMHIZE

BL, #FNEFERITH=600D/\N—FDx7, YIbx7, 7I)5—3>, 7
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— BDECEtiE (Big Data & Extreme Computing)
— [F—34+28 |I2&BI2al—3av]

« 202145 IR %R L= Wisteria/BDEC-011I&BDECEHE 1D 1514
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Wisteria/BDEC-01 BDEC: 518+ 7— 428 (S+D+L) |
202145 A 14 B & AR AEDTHNDTFURTH— L

(Big Data & Extreme Computing)

- HRARZFHIFv/ R
331 PF, 838 PB/SGC. , ﬂﬁ% * o Wisteria Platform for Integration of (S+D+L)
_ ~45 MVA(:DEEH;IAJ%) ~360m2 “‘ BDEC-01 Big Data & Extreme Computing
» Hierarchical, Hybrid, Heterogeneous (h3) T vy
> Fujitsu/Arm A64FX
— 25.9PF, 7.8PB/s
2*;%0)/ . F?* o3 Shsaretd File _ FsasttFiIe
— /211/—/03// K& (S, SIM) : Odyssey S S e
L EROR) G
* Fujitsu PRIMEHPC FX1000 (A64FX), 25.9 PF 25.8 PB, 500GB/s e 20PF, 578.2TBls 1PB, 1.0TB/s
— 7,680/—F (368,640 O7), 205v%, Tofu-D

- T—452% /—F# (D/L, DL) : Aquarius
o THREN, BWEE
* Intel Xeon Ice Lake + NVIDIA A100, 7.2 PF
— 45/—F (Ice Lake:90&, A100:360%), IB-HDR

. —ERIEHERYY—R(RRL—, H—i18—, B — L B _
RybT—H) [ o Wistena

IR RT L R (KRR + B ¢~ ¢ BDEG-01

2.z T &2

2% Resources

/External etwork
NER YT —2




*.? wisteria Wisteria/BDEC-01
(S+D+L)BETSyb T+ —L ¢

Q ¢ BDEG-01

*+Y Wisteria
¢ ¢ BDEC-01

Shared File
System
HEBEI7AIL
AT L
(SFS)

25.8 PB, 500GB/s

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

Y2alb—vav/—F#E
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PB/s

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

T—2 28/ —F#
Aquarius
Intel Ice Lake + NVIDIA A100
7.20PF, 578.2TB/s

800 Gbps

External

S5 8% Resources

s
External Network
NERYRT—5

SER1) Y —R

Wisteria (

- %’,’ET}’:.’(/EIFE)I {z:bérﬂa*stﬁ{nnﬂj

Odyssey

— 7/HRBA135 8% (Command
Module, CM) ®a—/)LH 1>

Aquarius

— 70135 AEREM (Lunar
Module, LM)®a—JLY 1>

A"‘E&imij?’éﬁzé

:_“Houston, we've had a problem”
\ & m APllllll 13 CSM “Odyssey” + LM “Anuarius”

Command Module Service Module

(CSM) Odyssey
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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 Y2ab—23v/ K J—BR&ID 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

TR : HIBREEILRE(EHEE) © 7.2PFLOPS
#XEU/ TR © 7.8PB/s R S TN

HWAEUEE . 36.5TiB,?ﬁ."§>_@'J/\“‘/F¢E : 578.2TB/s

"—4-%8 )—-RiiiryhD—-4 F& - REHES Y ETJ -2 (InfiniBand EDR/HDR)
] [
% 5477y R~/ /&2y NT—1 (Ethernet)
I L

EIRITAII AT I\ HBEITTIVZRAT A BT )8 BT —)BERY NI —IAR -2

MDS,MDT x1twk  0SS,0ST x16tyhk e Q e Q Q @
e eeee e w
Py e ‘ FUJITSU Server
e PRIMERGY RX2530 M5 ® ¢ = =

IPANS AL : FEFS IPAINS AL : FEFS x13 N PUITTSY Server ¢ W|3te"a
AN —I7 - FERRE : 1.0TB/s AN —S7 —SERREE : 0.5TB/s (T EREXS. B2, E%ﬁﬁ%?&%?g M51X ’
MDS : PRIMERGY RX2530 M5 x 2 MDS : PRIMERGY RX2530 M5 x 4 SEAEX2, Webi—5)lx2, e a20rh ‘ < BDE(H"
MDT : ETERNUS AF250 S3 x 1 MDT : ETERNUS AF250 S3 x 1 TF2U7(MYIx2) FIHIRES : 42078
0SS, OST : 2VM/CM, DDN SFA400NVXE x 16 | 0SS, OST : 1VM/CM, DDN SFA7990XE x 16
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ABGAFX : CMG (Core Memory Group)
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Wisteria-Odyssey® [ofu-D

> IILT7NIC
e Tofu-D FE4K: 2207 v 7 \ 128
« (X,Y,Z,a,b,¢c)=(10,8,8,2,3,2) */awfzézfcéuzz,;

= 3RIT. 2RTT. 1RTTICER L TIETE
A ARG (%)
o AT
3.)\;55 ZY(lbeZix 16 Xdf (23 x)7 x5 v =10) F—F Z
« 22R7G: 60 x 128
. X*a*b, Y*Z*c
e 12X7T: 7680

VA
* 74%% : (2x4> L 7=8) |
« Va7ERYZr7 T -5 X
IoREEeRn AT R
. MPIEAEE| =

Yl (2> L7 x45 w7 =8) Awa
m BERARFERERTY—  2021/6/4 #EBL [WisteriaZE | 47
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



Aquarius D&k

-

e Intel Xeon Platinum 8360Y (36¢ 2.4GHz) x 2/ 4 v k,b512GBX &Y
o« /—FH7-YIEDNVIDIA A100 GPU

409.6 GB/sec

-

AEYNY MR :

UPI

x16

CPU1 < > CPU2
Intel Xeon Platinum - . Intel Xeon Platinum
8360Y 8360Y
(ICX) “ > (ICX)
x16 x16
xt6 - PLX PLX - 6

<__>x16 PLX

&
<«

PCle Gen4

R IB-
x16

EIB- )
x16 x16 x16

DDR4

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

pLY X 4__»

. x16 x16 x16 o Gend
R ET™ At00  A100  AM00  A100  A100  A100  A100  A100

NVSwitch

[
>

NVLink3:
GPUZ1=Y) 50 GHz x4x2 x6
= 300 GB/s (K5 1)

m RRAFIEHREBTL Y — 2021/6/4

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

EE 4T Wisteria2 i |
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T RIEE T RE 25.9 PFLOPS 7.2 PFLOPS
B/ —F# 7,680 45
RERIERE 240.0 TiB 36.5 TiB
FybD—orROY— 6 RyxAvya/b—3RX Full-bisection Fat Tree
A B—aRk TofuA 22—+~ kD InfiniBand HDR(200Gbps) x 4
VAT LA FEFS (Fujitsu Exabyte File System)
HET7AIL H#—/3(0SS) DDN SFA7990XE
$RT L H—/3(0SS)%k 16
ANL—UBR= 25.8 PB
A=V T —FEERE 504 GB/s
VAT LA FEFS (Fujitsu Exabyte File System)
= F 74 )L H—/\(0OSS) DDN SFA400NVXE
$RT Ly H—/\(0SS)¥ 16
ANL—DR=E 1.0 PB

AN—DT —385EEE 1.0 TB/s
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Wisteria-O (Odyssey)
FUJITSU Supercomputer

Wisteria-A (Aquarius)

FUJITSU Server PRIMERGY GX2570

T4 PRIMEHPC FX1000 M6
5 : Intel Xeon Platinum 8360Y

JOtyd & ABAFX (B9%£a—K % :Ice Lake)
J0vyYE (A7) 1 (48+7 L RAMaT72 or 4) 2 (36+36)

CPU ERE 2.2 GHz 2.4 GHz
BmEE taE 3.3792 TFLOPS 5.53 TFLOPS
IEBRE 32 GB 512 GiB
PEAJESCA = 1,024 GB/s 409.6 GB/s
JOtyy 4 NVIDIA A100
SME (B{K) 108
AEE= (BIK) 40 GB
AE) FiEE (BAR) 1,555 GB/s
B EE M RE (BE(K) 19.5 TFLOPS

GPU B % - 8

CPU-GPUFE

GPUF #E

PCI Express Gend4 x 16L—>
(1L—2&®1=Y R A M32 GB/s)

NVLink x 124
(1AR&H1=Y B HH25GB/s)
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YOOI T

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

OS Red Hat Enterprise Linux 8 (aarch64) Red Hat Enterprise Linux 8 (x86_64)
AN GNU a2/ \1(5 GNU a2/ \15
Intel 3> 7\A4S(Fortran77/90/95/2003/2008.
C. C++)
ELEMAHE aVN(S 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++)

Ayt—U@1E
54951

Boit

G

1@ EMPI Intel MPI, Open MPI



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

S4I5)

TI)r—ay

)=k x7

a7 REE

=7

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

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

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.
LAMMPS., CP2K, NWChem, DeepVariant, Paraview, Vislt, POV-Ray. TensorFlow, Chainer,
PyTorch. Keras. Horovod. MXNet

ELTE#&E ST 3 (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 Zz&

Globus Toolkit, Gfarm. FUSE

Singularity Community Edition



o Wisteria
* Odyssey ® ¢ BDEG-01

— SVE (Scalable Vector Extension)
« AMVB-AG R YT —FTIFvER—/N\—a Ea1—3MIFTIZHLE

BATRS T EE E > 0 4

— FP16
— EWFEE AT —/0—k~DERA
e Aquarius

— HPC- 5T E#ZF~DEH
— CPU:Intel Xeon Ice Lake

« 34 Generation Intel Xeon Scalable Processors
o HEim, BIMTOFRAIZHELLD
— GPU:NVIDIA A100 Tensor Core
« Tensor Core + Tensor Float [TF32]
« Odyssey-Aquarius
— InfiniBand-EDR



Simulation Nodes

Odyssey

25.9 PF, 7.8 PB/s

ATEEFI—F

Valb—iay
/—F#, Odyssey

Wisteria/BDEC-01 |
#i¥E, DDA = _g.owm g WATS

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

?+? Wisteria
¢~ ¢ BDEC-01




Simulation Nodes

Odyssey

25.9 PF, 7.8 PB/s

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

¢~ ¢ BDEG-01

BHEREa—K w

2alb—i3y
/—F#, Odyssey

Wisteria/BDEC-01 i
#i¥E, DDA = _g.owm g WATS

Aquarius
T—45R1E

T3

$E2al—2avDEHDETIVL-IND

I—RDT 3R, AT ICX
SHixE1E (S+D+L)




B (ZEEMTIEER

AGAFX(E L&)
— https://www.fujitsu.com/jp/products/computing/servers/supercomputer/ac4fx/
— 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/

3 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 TENSORa”Y” 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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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#gs.zb3u0m
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_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

The article on the Wisteria/BDEC-01
appears in HPCwire

https://www.hpcwire. com/2021/02/25/|a_p_m_d_e_bJLmteara@fuutsu -hpc-ai-supercomputer-this-spring

2+Y Wisteria
¢~ ¢ BDEG-01

Hierarchical, Hybrid, Heterogeneous

h3-Open-BDEC
/// Big Data & Extreme Computing
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) LEEHHES - Zoom WS Japan to Debut Integrated Fujic X = ==

< C @

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

vy moeo d&e

ol DATANAMI &, ENTERPRISEAI g HPCWIRE JAPAN

(i HPC & Al WALL STREET

HPC

Go Japan to Debut Integrated Fuj |tsu HPCIAI
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
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
comprises two

kit -~

D&LL Technologies

Free HPC from the bounds
of physical infrastructure.

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

Free HPC and fuel innovation »

FW intel.

Leading Solution Providers

Qadstve  AMDZ1 /\NSys
s ApwO  AtoeS
aws | kaw ——
0 ddn D@LL Fuffrsu

~isABDuTE PV e PRI S —

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
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https://www.hpcwire.com/2021/02/25/japan-to-debut-integrated-fujitsu-hpc-ai-supercomputer-this-spring/
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B8EULY (ETH) 2¢% Wisteria

¢~ ¢ BDEC-01
Wisteria/BDEC-01F| FHzREH= h3 0[]8“ BDEG
— https://www.youtube.com/watch?v=1bbZV06-UQg /// i

h3-Open-BDEC: 7Oz rHP (I %)
— http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/

Wisteria/BDEC-01 & h3-Open-BDEC#A41 558 (A A&

— https://www.youtube.com/watch?v=CsJ 9aGNXCqg

— https://www.pccluster.org/ja/event/pccc20/exhibition/itc-u-tokyo.html

Wisteria/BDEC-01 & h3-Open-BDEC#AA & & (HEE
— https://www.youtube.com/watch?v=]X51NF2LniE



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

Wisteria-Messenger

* Intel Xeon Gold 6348 (IlceLake)
— 2.6 GHz, 28 cores/socket
— 2 sockets X 6 nodes o ¢

WiSteria Simulation
“BHDR oe BOEC s,
* Directly working with “Odyssey” for FultsulAm AGHFX
supporting “Aquarius ast rite Systom Bl 1nr 15 o
— can access external resources directly PS40 T8ls
— e.g. "Filtering” in the Earthquake Simulation || <>, Nodbs: Aauarios
— h3-Open-SYS/WaitlO-Socket The e 20 PE. 702 TRl
« Operation has started 25,5 P, 500 Gl

— JHPCN users can access
— Plan for public use is pending

= Messenger

External [P
Resources ™

External Network



JHPCNOD L&

RAN[FHE

&> A—0) A7\

Wisteria/BDEC-01
Oakbridge-CX
Ipomoea-01
h3-Open-BDEC

*ljl == glj

« JHPCNZ#I,

1A

2]

60
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Oakbridge-CX(OBCX)

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

- ELTEH
* Intel Xeon Platinum 8280 (Cascade Lake, CLX) (2837) x 2
— &&1,368/—F, Omni-Path Architecture (OPA)
« XBFT74ILY AT L (Lustre)
« 128/—KILSSD#ZE., MAZE200TBOEZEI7AIL AT LELTERT]

— SSD#EE128/—FMD>B16/—FIFHNER VT —OIZE#FEEHRELTHY (4 Epfit/
—K), HE)Y—X (Y —/\, AL—, B RA—RYRND—9%) LD @EETEE

« F—414HEE6.61 PFLOPS, TOP500 691 (2020411 8)

e BIZHER YN T —YIZEEESL, OBCXEFHE/ —KREEE T HGPUY
—/\GEFMini-DP, Wisteria/BDEC-01DI+—4-%&E /—F 1IZH ) %5

Al BE



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

Oakbridge-CX
(OBCX)

¢ Qo
HARE1104L 4
2021 ﬂi1 AT &5t o |l

x1,368 node

nHﬂ lﬁii

%.Ef‘ﬁg 192(3|B
AEYINKRDIE: 281.6GB/s

E')/i“/FWE: 385.1TB/s
O 21599
DIgE : 128/ —K

& /—FE® vk —% (Omni-Path Architecture)

B {S1EHE 100Gbps

EEY—/\H

.9

FUJITSU Server

) PRIMERGY RX2530 M4 x 15 x L — % & : DDN ES18KE x2twk
Fujitsu PRIMERGY CX400 M1 (a7, EA. &L, Web, J74 )L X7 Ls:DDN ExaScaler

S — YF-LJCX2550 M5 x 438 & tXa)T405RE) (LustreX—RT7 A )L AT L)




63

Intel Xeon Platinum 8280 (Cascade Lake-SP, CLX)

4 Intel® Xeon® ) 4 Intel® Xeon® )
CBoRZ.S|  Platinum 8280 Platinum 8280 K DDRE >
(Cascade Lake, CLX) ﬁm (Cascade Lake, CLX)

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

2.419 TFLOPS 2.419 TFLOPS

.....

\ Soc. #0: 0th-27t cores / KSoc. #1: 28th-55t cores/ e .
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), E11&
— 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




E7X: 17

RIERER e 6.61 PFLOPS
ia/—k# 1,368=1,240+112+16
REERERE 256.5 TiB
FYRI—orRAY— Full-bisection Fat Tree
VATLA Lustre7 74 ILY AT L
H—/\(0SS) DDN ES18K
H—/\(0OSS)#K 8

W IT7AIL AT L
AN —UB=E 12.4 PB

AN —D T —2ERE R E 193.9 GB/s



/—F D&

Hmt
/—F#
JOteyh4
CPU 7Rty H#H@7%)
JE R
HEmE R 4 he
Memory
AZ—ax9k
=8
SSD s LT RE
STIAAERE

Fujitsu PRIMERGY CX2550 M5 Fujitsu PRIMERGY CX2560 M5
1240 112+16

Intel® Xeon® Platinum 8280
(BF¥a—K 4 : CascadelLake)

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

3.20 GB/s
1.32 GB/s



YOI 9T THERR

OS Red Hat Enterprise Linux 7, CentOS 7
_ GNU a2 /815

AN Intel 127 ¥4 5 (Fortran77/90/95/2003/2008, C, C++)
Ayt—UBIESATTY) Intel MPI, Open MPI, Intel Omni-Path Fabric Software

Intel#t #5417 51)(MKL)(BLAS, CBLAS), Z®D1h(LAPACK, ScaLAPACK, SuperLU, SuperLU MT,
s4951) 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, FrontiISTR, 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

7)) r—iay

1)— Autoconf, automake, bash, bzip2, cvs, emacs, nndutils, gawk, gdb, make, grep, gnuplot, gzip,
VYokox7 less, m4, perl, ruby, sed, ubversion, tar, tcsh, tcl, zsh, FUSE, git &

a9 TR AR singularity (dockerA A—< Fl| AT )



Oakbridge-CX(OBCX) :
BDECIZW[T1-EER AT L

¢« £1,368/—FM>5H128./—KIZSSD(
Solid State Drive) ¥&&|

— Intel SSD+BeeGFS
« ZE:1.6 TB/node
o IRAEZMEE: 3.20/1.32 GB/s/node

« BeeOND (BeeGFS-on-Demand) IZ&>T&Et
200+TB (128 x1.6) DEHEI7AILLV RATLELT

{EA A&
- T—ARETT)ir—ay
« YOOI T7EILRE
— RT—U09, FIvIiRA Uk
— 128/—KM>516/—FIELSINETH H TH 21
1)) —X (H—/\—, AL—2, oY —FRYk
7—0) ICEEEE=> S SR/ —F

BeeGFS on Demand (BeeOND)

SSD SSD SSD
1.6TB 1.6TB 1.6TB 1.6TB

OBCX (012109 ¢ 0121094 012109 ¢
NO00O NO0O1 N002 NO003
ssp 0000

(0]2109 ¢
NOOn
SSD
1.6TB

(1111

Total: 1,368 nodes

128 nodes

with SSD

OBCX®MD16/—F (4 PR /—F)
SINET#2H TH A&+ EH &R IS E R,
BDECIZH 12T —4% - FE—F#HERED

&

S

67




Mini-DP (1/2)
« GPUHY—/\1 x15&
— Intel Xeon Gold 6230 (Cascade Lake, ) (2007) X2
— NVIDIA Tesla V100 32GB x 2
— 192 GBA=E!), 100 G bit Ethernet
¢« GPUH—/\2 x15&
— Intel Xeon Gold 6230
(CLX) (2007) x2

— NVIDIA Tesla T4
16GB x4

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

— 100 G bit Ethernet

Intel
DCPMM
(Optane)

128GB
X6



Mini-DP (2/2)

EERAN—DH—N
X288 (3.2TB NVMe
SSD x6#t¥aE;)

GPUY—/\1, 21
OBCXmAn4 ’f// ~
TJ7AIV AT LHERID
k. BEAN—UY—
/NDNVMe SSD#%
NVMe over FabricsIZ &
ooy T /N\f(RELT
attachL TH| BRI gE (18
ZEBE L)

~

L /_J “ L%%ﬁﬁj
J—g
= 7 S>>
\/

Oakbridge—CX

i OBCX login node network
\ 7 v

4 e -
l_\ yd

N

=
i ’
]
1 A&QEtFeMe%(BOQE)
— = —— 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




Mini-DP (Data Platform)

Total: 1,368 nodes

128 nodes S
with SSD IET

OBCX®MD16/—F
SINET#ZH T/ &Rt H 44

T L Mini-DP

SSD, BDECO)T—4%E
J—FEmdxD) &R E

BDECIZH(T541 88/ —F
(EXN) &t & /—k (ITN)
D % =l

St

External

ince

-

70




Oakbridge-CXIZF89 215

. Efif

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

« U375 R
— https://www.cc.u-tokyo.ac.jp/supercomputer/obcx/service/job.php

° *”4 EHL *IJ ﬁ*aﬁ

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

KREHLFRAN—D O AT Ll pomoea] (1/2)

o R—/N—aAVE1—RDOMEBREHNDFR LIZEHEWN, RS T—2=HEMND—
~ 518 - 7—2 8 1MEHLHTIE, KEDEBANT—2. NWNSA—FZXATDERT7
AINGETZNET LDLELNHD
o BEUA—TIHREXRAN —VEESATLICHMELTEASIN, AT LA
DAL —U (3 HEAT
—BFIFEHE A —DVRTLELEN, FABLEMACFEICICLTERD U R T4
Z RIFFICFI AT H5FEHIAEN
— DATLN)TU—RENBGEEIZIERED T —2%/\VIT7VITTHBLEMNHHT-
- EBRIOT—o0—FkDOT—2=b1EM
¢ uo)J:jfdvU(/R(/I ZH/—“//J\/ZT.fo&( 3&4)!3:*'] %‘~ j(tiT"E
FeW\S &Y, Bt A—DEV AT LNGT O AA[gELG LB AN —
CDEAMGEKDH LN TL V=
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KRELFRANL—D P X T LlNpomoeal] (2/2)

« MBERFEER TCHREIMmLFBIHPC E#HHER (JCAHPC) IZL>TERL TLY
%)Oakforest PACS(OFP) (%, E—2148E25PFLOPS #8943+ /LD
ST TN AT L, 2022 F£3 BXRIZERKRTFE

¢ 20214 %, mdx , Wisteria/BDEC-01 HV:E FRZ R4

« BVARATLDLTIEATESIKIFE

H@EARL— (Ipomoea) 1B AZRTE

— TRIRELEBERANL—D L X T L (Ipomoea
) 11T H95-6 FEFERL, $93 EZEITFRLLY
A= XT L (254PB)ZE AL, AN
BRAAHAIEEZETELTLNS
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Supercomputers in ITC/U.Tokyo
Information Technology Center, The University of Tokyo
FY16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Oakbridge-CX, Fujitsu OFP-Il (JCAHPC

Intel Xeon Cascade Lake
6.61 PFLOPS, 385.2 TB/sec. 100+ PF ?

Wisteria-Mercury

BDEC: Wisteria/BDEC-01, Fujitsu
Fujitsu A64FX (Odyssey) +

Oakforest-PACS (OFP) (JCAHPC)

Fujitsu, Intel Xeon Phi
25.0 PFLOPS, 8.51 PB/sec.

Yayoi Intel Xeon Ice Lake/NVIDIA A100 (Aquarius)
Oakleaf-FX 33.1 PFLOPS, 8.38 PB/sec. BDEC-02

Oakbridge-FX

* 0

Reedbush-U/H, HPE
Intel BDW + NVIDIA P100 Large-Scale Common Shared Storage (Ipomoea-XY)

1.93 PFLOPS, 258.6 TB/sec.
Reedbush-L. HPE & Ipomoea-01 Ipomoea-03
o ALY Ipomoea-02

Intel BDW + NVIDIA P100

1|.43 PFLCl)PS, 19|7.2 TB/S(leC.




Ipomoea-01

100G x4~ #B5E Oakforest-PACS (JCAHPC)
~="_ /-F

g Koo o o =
- [ ' -
—/ mrdar [
JRe A /=F
P S~ == 25 PB

« 202241 R ERRIR T E, 25+PF

* 2022 £E6 H Xas—csl:OFpo) ¢“zravm (%z}i;aaﬁ%ﬁzﬁa:)_" s
Lustre sRIBNDWLET7A)LIZDOLY e . j

O onmxm
€ Webt—/3 /

\
N — — =

e EEm Ipomoea-01

Y T

TBART omers
e BITFEFARATL(2021FE3AR)
_OFP 50{&774JL 11PB v

— OBCX 8.5{8771JL 2.6 PB
. OPA

TFFT i
+DCPMM

S, S, Nodes

—r——v

Oakbridge-CX 13k

Oakbridge-CX

NOVEL (B ATRER) Jj

= Wisteria/BDEC-(h

HEX L -2
25.8 PB, FEFS

e » Odysse
EEAL— ySSey
1.0 PB, FEFS

s [

100G S

(o x ABEWD

- A SERNVM
 SINETS  —— ApL—3 ity
\\U,)' F7Vx sk 16 PB, Lustre 1.0 PB, Lustre

2k L— —_—

% 10 PB, S3/Lustre
I v >R R ZRAVE (BRESLY 2-)




JHPCNOD L&

RAN[FHE

&> A—0) A7\

Wisteria/BDEC-01
Oakbridge-CX
Ipomoea-01
h3-Open-BDEC

*ljl == glj

« JHPCNZ#I,

1A

2]



(FR+T—5+EB)MEBICEDITIVRT—IL G
RS DEFHIalL—arFik “

e THOH R —JL(BETISRA)DRA/N\AVIZLBAFEHERDEGIIEEDT-
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* Also applicable to full coupling,
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jh200036 High resolution simulation of cardiac electrophysiology on realistic whole-heart geometries

PEHME REKF

Background

Coordinated electrical activities in the heart
rely on proper calcium handling at the cellular
and subcellular levels.

Many questions about cardiac
electrophysiology remain unanswered.

We need advances in the realism of
mathematical models and simulation
resolutions.

These require developing simulators of
electrophysiology that can effectively use
modern supercomputers to do “in-silico”
experiments

Time: 95.000 ms Time: 95.000 ms

Governing equations & numerical scheme

* The 3D solution domain, of an irregular shape,
represents an entire heart.
* The mathematical model consists of two parts:
* The PDE part is a diffusion equation with
\ variable conductivity properties;
e The ODE part determines /., based on a
system of nonlinear ODEs modeling a set of
state variables inside each cell.

an _Iion
— * D Vm
5 C +V - (DVVy)

* The irregular 3D domain is discretized by an unstructured tetrahedral mesh.
* There already exists a simulator based on explicit time integration:
» A 2"-order finite volume method is used to discretize the PDE part;
* The ODE part is also solved explicitly.
* The simulator’s efficiency and parallel scalability need an extensive study for
improvements.
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jh200043 Development of Fast Surrogate for Approximating Large-scale 3D Blood Flow Simulation
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