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FY11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
| Yay| 0, Hit&llChi 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.
| |

Oakleaf-FX, Fujitsu PRIMEHPC FX10
SPARCG64 IXfx
1.13 PFLOPS 408.0 TB/SeC

Oakbrldqe FX Fuptsu
SPARCG6G4 IXfx

]
RAEXFRHRENHE

136.2 TFLOPS, 49.0 TB/sec.

6.61 PFLOPS, 385.2 TB/sec.

I B
Oakforest-PACS (OFP) (JCAHPC) OFP-II
Fujitsu, Intel Xeon Phi (JCAHPC)
25.0 PFLOPS, 8.51 PB/sec. 100+ PF ?
- - BDEC: Wisteria/BDEC-01, Fujitsu
’,‘ Wisteria Fujitsu A64FX (Odyssey) +
¢ ¢ BDEC-01 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.
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FIFAE2,600+4
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SIDVV S 2100
PRLOPS, 25,5 Ta/see
REECOPUSHIEINNE FIS
INtEINSDVVEENVIIDIASEHID
148 FRECORS), 197.2 TE/s2c,
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L IR 4 Wisteria Platform for Integration of (S+D+L)

’0 o BDEC-01 Big Data & Extreme Computing

Simulation Nodes:

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

Shared File : Fast File
System Data/Learning System

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

7.20 PF, 578.2 TB/s

External

227 External
Resources

i Resources

*,* Wisteria
¢ ¢ BDEC-01

¢ Wisteria
¢ ¢ BDEC-01

* W

Simulation Nodes Data/Learning Nodes

( Qgg%'s_ey) (Aquarius)

H 5K °F RRAFERERT 5 —

(;’ THE UNIVERSITY OF TOKYO INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

Oakforest-PACS (OFP) (Fujitsu, Intel Xeon Phi (KNL))
« JCAHPC (51 KCCS-HEKITC), 20165108 ~2022FE38 K (FFE)
« 25 PF, #39 in 58" TOP 500 (November 2021)

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

« 2019FE7A~2023FE6AKR(FE) e i —

« 6.61 PF, #110 in 58t TOP500-June 2023 (Plan) F h3-0pen-BDEC
Wisteria/BDEC-01 (Fuijitsu) tae

e  2al—3ar/—RE(Odyssey) : AG4AFX (#17)

o T—5-FE /—K# (Aquarius) : Intel Icelake+NVIDIA A100) (#106)

« 33.1 PF, #13 in 57t TOP 500, 2021454 14 B & FARA14
e [5H&E-T—42-2%F (S+D+L) B D= DTS5V T+ — L

- EEHRIY I 7 E#Eh3-Open-BDEC]

(B EERE (S) 2019FE ~2023F )
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HEHERFIFACPUERIZEIS (20205 )

T

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

RIVFIAT IS RS
Intel CLX
(Oakbridge-CX)
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HEHEFRFIFACPURRIEIS (2020FE )
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(Reedbush-H) (Reedbush-L)
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THE EL NINO PHENOMENON _ s)0ay 1

NORMAL
YEAR
Equatorial LT ~
winds gather ey =
warm water pool W‘- = = m South
toward the west. 4 America i)
Australia Bt
e Coldw:
along S
o Americi
coast.
EL NINO - Womer 2
YEAR — 3 :
L -
Easterly winds 0 ._x ke
weaken. Warr et " :
w::et (:; mlvg A — . South
eastward. A, 3 America
276 280 264 288 292 296 300 304 /l
I 1 T——— ] =
100 120 140 160 180 200 1.3 2.6 3.9
NICAM: NIROC-A:
‘ Semi-Unstructured @rid ‘ ‘ FDM/Structured Grid ‘
pa * Also applicable to full coupling,
NICAM- Put_data App. A multiple applications
Ag r|d I Model procedures
NICAM- B v | R . V| 2. Send-data extraction from
ZMgrid the buffer, and data sending
- VEDY SST (184R145)
Draw data from the buffer Goupler procedures EE—

Copy data to the buffer

+Grid Transformation

+ Multi-Ensembl

-IOu 1hnsemble / Send data time
J-cup +Pre- and post-process f >

*Fault tolerance

Post-Psta-Scale 1. Data_packing Reov data

System

~System S/W 1

hrohitesture Into a bUﬁer 1 It Draw data from the buffar
Coupler procedures /l— - alaaniy

L
3. Data-packing after the ﬂj:f‘itj‘f-bﬁ 4. Data extraction

interpolation process  [i f====m——=m=m=r S FRS from the buffer [ {%ﬁ” {EH&%IE* #%&*'
B ST | P £ 6 AC PPN F:-3= 3500

Coco
Regional COCO
Matsumura-

model

COCO: Tri-Polar FDM Regional Ocean Model
Non Hydrostatic Model
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— Eg 1 I: Fi % i‘l‘i_j’ _F 'E\E.F EJE%%%%E (KRR ]

RKAGESR, BIEFHR

—Large scale hydro-geological model-

13

/ . T
30 million DoF .

Yamamoto et al. (2009

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

CO, Plumes

Groundwater Head (m)
I B B |

0 1 10 20 30 40 50 60 70 80 100

Reservoir Local-scale
Model

Native Groundwater (Brine)

(-4 CO,EA#OHFAE (KGR o446 (100 £8)

]

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

—Highly heterogeneous reservoir model-
Producer
wof t 3.3 million DoF
. Injector
B Original
Reservior Model
g o Christie and Blunt (2001)
5, Qi et al. (2009)
o : nction Site Audigane et al.(2011)
WP CO, behaviol s
T S R e SN RERLE C - Yamamoto et al. (2013) (No upscaling) coz
R o R Lo R A (2) TEEHEETRG T (b) : e 2
“wof ; Ry TR s A S a) FRAERNS T (b) PEHERRE T i 3% DOF: degrees of freedom
) (-5 D ERBROFESE (MIRIRED SO, AR S 100 F£85)



"Bndaobs

P
E@EP "Bndaobs
‘OO uTc

D1 (18- D1 (18-km mesh) DA
(18-km mesh) ensembple forecast

D2 (-
(6-km Mmesh) ensemble forecast

D31 5-km
. mesh
- énsemple forecas)t

o 111t -
QPAWRQ&
via JIT-DT

2RO —7 T a—

15:30:00 15:40:00

Radar reflect 3048 m Radar reflectivity 3048 m
UTC (PAWR obs) A

:00 UTC (PAWR obs)

FUSERFUDUTIVIALETER (BILLHER

Lotitude

SCALE-
LETKF
Analysis

14

Computation time (6528 nodes)
64 DA cycles + 50 forecasts

Computation time (6528 nodes)
64 DA cycles + 50 forecasts

3
S

¢ Visualization
* NWP model setting

2
8
S

60 60
c s August 2019 5 November 2019
o 5 5
.; E ;
® S 340
=2 c
E an - EEO
o £ £
m fzo g20

5 ]
Sz s
o 10 10
[a]

0 o

100 100

200 200
oG 2
@ 2300 2
g @400 §400 Bug i
o g * MPI communicator
bt : bl . N N
5= £ Optimization
w 5 .

S 600 g &0 Very stable! « Obs pre—processing

g
8
S

50 60 10 20 50 60

10 20

30 30
# of cycle/forecasts # of cycle/forecasts

FHEMEREDOM B, EBIZT — X EMb. TEII3050 TS D - T BRI,
(7£)201948 A, (£)2018F ##dmin

15:50:00

FT=20min

Rador reflectivity 3048 m
2019/08/24 15:50:00 UTC (PAWR obs)

FT=10min

Radar

3048
2019/08, UTC (PAWR obs)

Latitude

Latitude

ALE
recast

1395 1400 139.5 140.0 139.5 1400
¥

(BRI . =17 EFE L e e
201948 H24 H D FEHIHWT DT A MER, () L—4 —8IH & (F)SCALE=
LETKFIZ X BT T b T- L — & — K58 E(dBZ) 2751,

(BLFHZRAT) ]

Longitude Longitude ongitude

1395 1400

20194E8 H 24 H DFRIHONT DT X MER, (L) L —F#—8H & (F)SCALE-
LETKFIZ L 2 PH TR LN L — & —KETREE(dBZ) & /"7,



2021/12/13 15

[COVID- 191&155HPC|E’EH%A§%EE ' COVID-19
L14D5L6EEMNE KR AT LLEFIF (20204E#)  HPCICOVID-19 Urgent Call

= 7 sy g : 2R B
38 e (7 2= O i (5 3
SR A 14 K=& (FilE@) FERVATL U DY |§
Iy o, R
/ - A ." 1 " . I~
< l\ by ’*\ ~1 Asn142
)

HROOFIOAIRDOEETOT7—EIZET ST £A HhiE

ST AR FEERE (ALEKF)
COVID-19;8E D {x4#HZE: chloroquine. :
. . . AH £ #X&#UT-  Oakforest
<R |
hydroxychloroquine. azithromycinD A~ 22" HearthF 22 / 2 %) PACS

A D MAELNICFDIRBEIZET HHE

< RTN
FROF LRETDAL /0 E B ET B ngt@/;ﬁ%ﬁﬁ)

ETEREAETIC K SSARS-CoV-2i25ERELEMID EF BRXR

ER (FEKX=F)
FARAREBICBITAIAMILAREKRZEDFAEFD T2 N Oakbridge
X B ERIREEITICEIT = — AR AT« (AP K=) CX

Spreading of polydisperse droplets in a turbulent Marco Edoardo Rosti
puff of saturated exhaled air (OIST)

IR A TS (P A))



YouTubeF¥2RILD I :.: Wisteria

W3R E

EHHFET O LS — BEEORELGELTZCEIZENTET,

s TREKXKFIFHREBREI—FroRIL
https://www.youtube.com/channel/UC2CHaGp1AO-vgRIV7/wmUO-w

2021/12/113

Wisteria/BDEC-013 X T L §B5
https://www.youtube.com/watch?v=S XjYtatzo-
4&list=PLobjSv ny85IW030OAPUJIDWJoHhNiIQgVvY &index=3&t=104s

#10EJCAHPCtEZF—
https://www.youtube.com/playlist?list=PLob|jSv ny85mfPTuCC2i7r sPQYKZvy2e

MEv /N A —iE A
https://www.youtube.com/playlist?list=PLobiSv ny85kr1lg2m-bUiMC2a9W6k53u
https://www.youtube.com/watch?v=q-0QtU70ps4&t=116s

JCAHPCHEIF—: T NfBLMBkAESAR—/\—aVE 1 —T 127 ]
https://www.youtube.com/playlist?list=PLobiSv ny85I-z-VJCy690Zj|IAA04xCRA

BRLT AU OEHER
https://www.youtube.com/playlist?list=PLobjSv ny85kXY2Mtnhn1k7pM-epQaD?2y

16


https://www.youtube.com/channel/UC2CHaGp1AO-vqRlV7wmU0-w
https://www.youtube.com/watch?v=SXjYtatzo-4&list=PLobjSv_ny85lW03OAPUJ9DWJoHhNiQgvY&index=3&t=104s
https://www.youtube.com/playlist?list=PLobjSv_ny85mfPTuCC2i7r_sPQYKZvy2e
https://www.youtube.com/playlist?list=PLobjSv_ny85kr1Ig2m-bUiMC2a9W6k53u
https://www.youtube.com/watch?v=q-0QtU7Ops4&t=116s
https://www.youtube.com/playlist?list=PLobjSv_ny85l-z-VJCy690ZjlAA04xCRA
https://www.youtube.com/playlist?list=PLobjSv_ny85kXY2Mtnhn1k7pM-epQaD2y

HREHRERE L I—DOR/N\AVE
Wisteria/BDEC-01

Ipomoea-01

h3-Open-BDEC
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Society 5.0: HAMNRIBI HKREHLEDIAETH

2F)ICKY, YA/ —ZEF R
HER)ZEEICHMSIEL-VATLZIEBEL, BFR

TORIEHF A/ R—2

) ET4HILZER(

3> (IoT, Al, EwS'F

SHIGRE D AR RZ M

Society 5.0 for SDGs e B

19 B, BAV—MIABRDODDHE

Keidanren

Federation

Society 5.0 offers a new growth model with a view of “solving social issues” as well as “creating a

better future", which ib to the achi of SDGs

Using remote sensing and
oceanographic data for
monitoring and management of
water quality, forests, land
degradation, biodiversity, etc.

Boosting food produs
»u

nn\suy

global innovation
ecos) ysl ms by o

Building resilient infrastructure and ging electric cpe
promoting sustainable industrialization!

by using i-Construction

Devel
alert system for the prevention
3 [

ction by smart agriculture
Data

tatus with smart food

ting-edge biotechnology

loping an early warning

infectious diseases by

combining different types of
monitoring data

ccess
0 ed n 9
ling wo
opportunities for startups by
ing ICT i:

Development of irrigation techniques
Firm establishment of settlements

wer supply and

sustainable way by
nstru |xsmangndsystems

. ? Agrarian society
Coexistence with natufe
Hunting society

The birth of

human beings 13,000 BC

|
Society 5.0
Super smart society

=

Invention of computers
Start of information distribution

- < S
Information society,

Invention of steam locomotives
Start of mass production

Industrial society
f

I
f 1
I
|

I
|
I
I
I
|
¥
I
I
I
I
I
I
|
|
I
I
|
|
|
I
I

End of
the 18th century

From
the 21st century

Latter half of
the 20th century

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

4.0:

3.0
2.0

1.0
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A—/N\—aAVEa—T1VT _

A/ ’ AVITAITADAR o=
NEE

e« J—4HO—KFD%#1E

n r #&ﬂq— 7ILTY X Ls
TR &ﬂ% Al

£
=3 Wk o

YRS TR

— HEHF=SE HE I 5 :Simulations '\4;779“:
CPU Clust GPU Clust —HHE T
- RRAT i
- % % : Keidanren
e e
e (VEaAl—Lav(HHE)+T7—42+FT) s
=Society 5.0ERIZEF®

— D4 HIVERES M /N—ZRHDORE
« S:2al—Y 3> (FHHE) (Simulation)
» D:7—%(Data)
« L:%3 (Learning)
— Simulation + Data + Learning = S+D+L

20214 & M v/ SR TIED BDEC: S +D+L
— BDEC (Wisteria/BDEC-01) : Bl R/\aY
— Data Platform (mdx) :Cloud®y, KY7LF< T )L

19
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(2alL—ParvFEHE) +7—432+FE)ME
(S+D+L)

s HKIFRMEBEL2—TIE, 2015FENSI (S+D+L) RS IO FEME(ZE
HL, TNE2ZERTHE=HD/N—KDx7, YIbox7, 7IY5r—23>, 7
L) X LIZET SR FHEERLA

— BDECEtEI (Big Data & Extreme Computing)

— [FT—34+FEF LB 2alL— 3]
e 2021F5A 2B AZRAIRLT-Wisteria/BDEC-01 I BDECEtH | D 1544
— Reedbush, Oakbridge-CXI&BDEC 1M TORRA T LGB D T DN
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Wisteria/BDEC-01 BDEC:[5t& -7 —%-F& (S+D+L) |
MED=HDTIVNITA—L

2021F5 A 14 B E AR FE - .
R AT (R (Big Data & Extreme Computing)
331 PF, 838 PB/SGC. , Eiﬁ% ¢ o Wisteria Platform for Integration of (S+D+L)
_ ~45 MVA(:UEEH:]AO—'?*), ~360m2 “’ BDEC-01 Big Data & Extreme Computing

YRalb—iav/—F
Odyssey
Fujitsu/Arm A64FX
25.9PF, 7.8PB/s

« Hierarchical, Hybrid, Heterogeneous (h3)
2FEED/—F#
- Y2alb—33>/—FE (S, SIM) : Odyssey

« HEEDR/NOY

Shared File
System
H{FI7M4L
AT L
(SFS)

Fast File
System
BEIFAIL
AT L
(FFS)

F—5- B/ E
Aquarius
Intel Ice Lake + NVIDIA A100

 Fujitsu PRIMEHPC FX1000 (A64FX), 25.9 PF
— 7,680/—Fk (368,640 O7),

— T—45-%38 /—FKE (D/L, DL) : Aquarius

« TR, BHEE

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

o —ERIHNEIYY—R(RFL—D, H—iN\—, Y —
T —o4th) ICEEEG
— D7AIN AT L HEF(KRBE) +51E

205v%, Tofu-D

25.8 PB, 500GB/s

7.20PF, 578.2TB/s

¢

00
) 4

1PB, 1.0TB/s

SNERV LT —2H

External

7Y _'; Resources

Wisteria
+ BDEC-01
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*.? wisteria Wisteria/BDEC-01
o6 BOECO  (S4psl)BaTSvhT—L |

0’0 Wisteria P!atform for Integration of (S_+D+L) e \\Visteria (
¢4 BDEC-01 B9 348 & BXreme CompUing - %”ﬁ;’aoaﬁw ey
YEalb—iav/—F# o Od
Odyssey yssey
"25.9PF, 7.5PBls — 7RA13%5 - & 5t (Command
Shared File | Fast File Module, CM) ®3a—)LH A2
System System .
%%724» P R Fa?;%?z«f)b ° Aq uarius
~/(SXF§-)L‘ Intel IceAL(a]kl:?';j\lljlglAAwo ~/(FXF§.)L\ _ 7,_I_:D 1 3% ) H %EB;E HII:} (Lunar
25.8 PB, 500GB/s 7.20PF, 578.2TB/s 1PB, 1.0TB/s MOdule LM) 0) 11— )l/-lj-,r/
500 Glps ——— . A"‘Eti’mf*"&x%

External “Houston, we've fiad a pro

_P.gg” 'g Resources

APOLLC .

priE \‘$~\$ s

7 ) S—>
External Network
NER YT —2

Lunar Module Command Module Service Module

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

22


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

> AT iRk X FUJITSU

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

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

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

O0J4> )= REBIFIVS AT

=

oJ4>)—R

FUJITSU Server

>2ab—-23>/)—REf

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

FUJITSU Server ﬁi‘bﬂﬁﬁ@%_: 14.4TB

PRIMERGY GX2570 M6 x 45—k

FUJITSU Supercomputer « ) 2Z1lb—-33>/)—-RfE (J—R#&Ib Intel Xeon Platinum 8360Y
PRIMEHPC FX1000 x 7,680./—F (203w9) xwkhJ—4 P 2.40GHz, 3637) x2
(BRI (FEHBE) - 25.0PFLOPS  (Tofu15-3#71D) (U=t NVIDIA 100 x oy XD
BAEUSE : 240TiB JHEIZIRIE S 13TB/S | gamepmentt e (fEH81E) © 7.2PFLOPS

HEXEU/ I RIE : 7.8PB/s BBV 1 36.5TiBFAXEY/NE : 578.2TB/s

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

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

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

~

IPANSAF L : FEFS IPANSAF L : FEFS L3 e mems

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

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

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

23






wiera0 Odyssoy

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

FybT—ohROo— 6 RywArvoa/ b—32R

Wisteria-A (Aquarius)

7.2 PFLOPS
45
36.5 TiB
Full-bisection Fat Tree

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

ANL—UBR=E 25.8 PB

ARL—D T —FEREEE 504 GB/s

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

ANL—UBR=E 1.0 PB

AM— T —RERERE 1.0 TB/s
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Wisteria-O (Odyssey) Wisteria-A (Aquarius)

2% FUJITSU Supercomputer FUJITSU Server PRIMERGY GX2570
-~ PRIMEHPC FX1000 M6
o Intel Xeon Platinum 8360Y
J0tyH 4 AB4FX (BF¥a—F £ :Ice Lake)
0ty YE (a7H) 1(48+7 AR ka7 2 0r 4) 2 (36+36)
CPU ﬂ/&'zﬂ 2.2 GHz 2.4 GHz
HimEE MR 3.3792 TFLOPS 5.53 TFLOPS
AEYR= 32 GB 512 GiB
A IR 1,024 GB/s 409.6 GB/s
JOotyy 4 NVIDIAA100
SMER (B{K) 108
AE)RBRE (BR) 40 GB
)‘:E'J%iﬁfllé(iﬁi) 1,555 GB/s
GPU HREE R (BR) 19.5 TFLOPS
BEEE ) 8
& PCIl Express Gen4 x 16L-—>/
CPU-GPURM £kt (1L—2®1=Y R AR32 GB/s)
+ NVLink x 1224
GPURI (1A 1=Y &5 F25GB/s)
AR —axIk TofuA 52— kD InfiniBand HDR(200Gbps) x 4
26
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Wisteria-O (Odyssey) Wisteria-A (Aquarius)

OS Red Hat Enterprise Linux 8 (aarch64) Red Hat Enterprise Linux 8 (x86_64)
AN GNU O /15 GNU a2 /15
Intel 2> /X145 (Fortran77/90/95/2003/2008.
C. C++)
ELTEAR OVINMT NVIDIA HPC SDK
(Fortran77/90/95/2003/2008. C. (Fortran77/90/95/2003/2008, C. C++,
C++) OpenACC 2.7)

NVIDIA CUDA SDK
(CUDAC, CUDA C++)

Ayt—TaE(E

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



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

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

SA4T5 mpiJava

Intelt 54751 (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,

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

=T EHHES175'(BLAS, CBLAS,
LAPACK. ScalLAPACK)

Theano

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

S TR LT gzip. less. m4. python. perl. ruby. screen. sed. subversion. tar. tcsh. tcl. vim. zsh. git 7z &

Globus Toolkit, Gfarm, FUSE

O TR Singularity Community Edition



o Wisteria
* Odyssey ¢ ¢ BDEG-01

— SVE (Scalable Vector Extension)
« AMVB-AGI R EYNT —FTIOF¥ER—/\—a Ea1—2RITIZHRER

BT E E * 0

— FP16
— HWFEE AT —/0—k~DER
e Aquarius

— HPC- St BRI A~ DiE
— CPU:Intel Xeon Ice Lake
3" Generation Intel Xeon Scalable Processors
o« iz, B TOFAXEHLLD
— GPU:NVIDIA A100 Tensor Core
» Tensor Core + Tensor Float [TF32]
« Odyssey-Aquarius
— InfiniBand-EDR
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Simulation Nodes

Odyssey sTEREFa—F

25.9 PF, 7.8 PB/s

Ialb—I3y
/—F 8, Odyssey
Fast File | Shared File
System | System Wisteria/BDEC-01 i
(FFS) (SFS) — e
&7 —42

.0 PB, _ ¥, DDA s
P D | Rkl 7=/ —rx:

Aquarius

Data/Learning Nodes

Aquarius
7.20 PF, 578.2 TB/s

?+? Wisteria
¢ ¢ BDEC-01
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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

%.? Wisteria
¢~ ¢ BDEG-01

STEHFEI—F

vIalb—i3y

/—F#, Odyssey

Wisteria/BDEC-01 i
T, DDA =g _jop  WATS

Aquarius
T—45REE

TSR

SaAl—3a DEHDETIL-IND

;=3T3 H, AlEBHEESICK

Szt (S+D+L)
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AGAFX(E L&)
— https://www.fujitsu.com/jp/products/computing/servers/supercomputer/a64fx/
— https://old.hotchips.org/hc30/2conf/2.13 _Fujitsu_HC30.Fujitsu.Yoshida.rev1.2.pdf

FUJITSU PRIMEHPC FX1000

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

3d Gen Intel Xeon Scalable

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

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

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

NVIDIAA100 TENSORO” GPU

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



https://www.fujitsu.com/jp/products/computing/servers/supercomputer/a64fx/
https://old.hotchips.org/hc30/2conf/2.13_Fujitsu_HC30.Fujitsu.Yoshida.rev1.2.pdf
https://www.fujitsu.com/jp/products/computing/servers/supercomputer/
https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-intel-xeon-scalable-video.html
https://www.intel.com/content/www/us/en/newsroom/news/3rd-gen-xeon-scalable-processors.html
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

2021/12/13

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

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

¢

Hierarchical, Hybrid, Heterogeneous

33

o2 Wisteria
¢~ ¢ BDEG-01

2 h3-0pen-BDEC
| /// Big Data & Extreme Computing

) HEFEHHEE - Zoom X | B Japan to Debut Integrated Fujim X | =+

< C @

‘ © & nhltps//wwwhpcwire.com/2021/02/25/japan-to-debut-integrated-fujitsu-t [F] = w ’

o, DATANAMI &, ENTERPRISEAI  jgt HPCWIRE JAPAN [} HPC & Al WALL STREET

HPCE

Go Japan to Debut Integrated Fu1|tsu HPC/AI

wire

Supercomputer This Spring
in f 6 By Tiffany Trader
=

February 25, 2021

The integrated Fujitsu HPC/AI 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

mmbibimma

D&ALTechnologies

Free HPC from the bounds
of physical infrastructure.

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

Free HPC and fuel innovation »

Al =

o —

2ng intel.

Leading Solution Providers
LAdaptive  AMDZ1 /\NSYys

whes A0  AtoS

0O don ML Fujfrsu

~imAanuTe rossu~Ane sttt Bt -t

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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ET @ & Ulictass
2 113-Open-BDEC
S B Dats & Extreme Computin

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

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

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



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
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GFLOPS(E—2 % gE) Z-UFIHAHEH (A) . EXHK
GFLOPS/W (Green 500)

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

Oakleaf-FX/Oakbridge-FX (Fujitsu)

(Fujitsu SPARC64 IXfx) [es i
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 15.07

Wisteria-Aquarius (Intel Xeon Ice Lake + NVIDIA A100x8) 9.00 24.06



November 2021 (SC21)D &S x5
Wisteria/BDEC-01MD 22l — 3> /—KRE (Odyssey) &ET—43 %8 /—F
2% (Aquarius) (35 < IZBIZE - AR

TOPSO0 | Greens00 | HRCG | Graphsad | HPLA

Oakforest-PACS

Oakbridge-CX 110 62 71 - -

Wisteria/BDEC-01
(Odyssey)

Wisteria/BDEC-01
(Aquarius)

17 27 9 3 9

106 15 58 - -

2021/12/13



ZEARFT—5(1/2)

e TOP 500(Linpack, HPL)
— B —RXARRVILAN—(EEE), 515 EE (FLOPSIE)
— AL 1TE EEAT) T OER
— FTE£8E
« HPCG
— BN —RXARBRRKYVILNAN—(REE), 5TEEE (FLOPSIE)
— AREREISHELNDEHTH(EONZN)
s REHAEYTIER
« EF7THr—3 (RN
— AERYFTHERERE, BIEMHERE
* Green 500
057 HPL (TOP500) E4TF D FLOPS/WIE

37



38
http://www.top500.org/

Rmax. Performance of Linpack (TFLOPS) :
58th TOP500 LISt (NOV" 2021) Roeak: Peak Performance (TFLOPS), Power: kW

max eak

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

R-CCS, RIKEN e 7.630.848 _ 4.0 by 537.2120 29,899
2 ggg;n(;}(’);?;isd’glej?\lgtional Laboratory :\?\%Dljlxvrlirltgyét?rg)E)A:CE?uzazllrﬁIMM:ﬁaVrYEXRIg[?é(I:n?i-r?i;(asz, SRl 148,600 200,795 10,096
- NVIDIAVolia GV100, Duabail Mellanox EDR Infinigand . 1072480 94840 125712 7438
4 ﬁ:t'ir:)‘:’::ysI:;g‘;;if:t'iﬁgzg;ﬁ;ﬁ:w:xi Sunway MPP, Sunway SW26010 260C 1.45GHz, Sunway 10,649,600 93,015 125436 15,371
el e 100 Souts 4008, Simgtotao oo 2GR re1g5s 70870 ea7s0 2589
7 Natons sopts Sompics Gomerin Guangzhou Expracerd, Matheot00 o oo 1BC22GHETH 40p1760 61445 100670 18,482
8 Germany Jiioh (F20)  — NVIDIAAI0O, Mellanox InfnBand HOR 49200 44120 70980 1764
O Cispa

T NVIDIAA1G0 80GB, Mellanox HOR Infinband 253440 30050 39591
16 QBCI 2.0. 2021. Japan Fujitsu PRIMERGY GX2570 M6, Xeon Platinum 8360Y 36C 504,000 22,208 e G

ST 2.4GHz, NVIDIAA100 SXM4 40 GB, InfiniBand HDR
Wisteria/BDEC-01 (Odyssey). 2021, Fujitsu PRIMEHPC FX1000, AB4FX 48C 2.2GHz, Tofu 368.640 22,121 25052 [T

Japan |TC, UniverSitV Of TOkVO infarcannact D



301

291

295

280

30
403

44

45

262

106

Green 500 Ranking (Nov., 2021)

TOP 500 HPL Rmax Power

MN-3, Preferred Networks, Japan MN-Core
SSC-21 Scalable Module A
Tethys NVlDIAéAE;C?g
Wilkes-3, U. Cambridge, UK A
HiPerGator Al NVIDIA A100
Snellius Phase 1 GPU NVIDIAA100
Perlmutter NVIDIA A100
Karolina, GPU partition NVIDIAA100
MeluXina - Accelerator Module NVIDIAA100
NVIDIA DGX SuperPOD, USA NVIDIA A100
X\;i;;er]ria/BDEC-O1 (Aquarius), Fujitsu, NVIDIA A100

1,664
16,704
19,840
26,880

138,880
6,480
761,856
71,424
99,200

19,840

42,120

http://www.top500.org/

2.181

2.274

2.255

2.287

17.200

1.818

70.870

6.752

10.520

2.356

4.425

55.39
103.01
71.50
74.26
582.63
62.59
2,589
310.99
390.25

90

183.93

39

39.38

*33.98

*31.54

30.80

*29.52

29.05

27.373

*27.213

*26.96

26.195

24.06

2021/12/13
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HPCG Ranking (Nov., 2021)

Computer

Fugaku
Summit

Perlmutter

Sierra
Selene
JUWELS Booster Module

Dammam-7
HPC5

Wisteria/BDEC-01 (Odyssey)

Earth Simulator -SX-Aurora
TSUBASA

Oakforest-PACS

7,630,848
2,414,592

761,856
1,572,480
555,520

449,280

672,520
669,760

368,640
43,776

556,104

HPL Rmax
(Pflopls)

442.010
148.600

70.870

94.640
63.460
44.120

22.400
35.450

22.121
9.990

13.555

TOP500
Rank

o O W O N -~

—
©

—
N

48

39

HPCG

40

(Pflopls)
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/

2021/12/13



ZERFT—5(2/2)

 Graph 500 BFS
— 9570 BIZEITEH5T—2NEHE
— BFS (Breadth-First-Search, 1g&%£ER)
 HPL-AI
— Al-##H=8 M [THPL (for TOP500)
— B E T T E (HPL) > EHEEHE (FP64)
— HPL-AI>BEREEEZ2UEERERE

[

—

2021/12/13

41
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https://icl.bitbucket.io/hpl-ai/results/

H PL'AI (NOV' 2021 ) Rimax: Performance of Linpack (TFLOPS)
EREEEERAICKStREMR L

HPL-AI HPLR,,,

Fugaku, 2020, Japan
R-CCS, RIKEN

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

Selene, 2020, USA

3 NVIDIA

4 Perlmutter, 2021, USA
DOE/NERSC/LBNL

5 JUWELS Booster Module, 2020,

Germany Julich (FZJ)
HiPerGator, 2021, USA

U. of Florida

Christofari Neo, 2021, Russia
SberCloud

Polaris, 2021, USA
DOE/SC/Argonne National Laboratory

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

8

9

10 Berzelius, 2021, Sweden

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 2,414 592 1.411 2 148,600 9.5
EDR InfiniBand

442,010

(=4420PF) *°

7,630,848 2.0 1

NVIDIA DGX A100 SuperPOD, AMD EPYC 7742 64C

2.25GHz, NVIDIA GA100, Mellanox Infiniband HDR S3EEAD e 2 SEAIED o
HPE Cray EX235n, AMD EPYC 7763 64C 2.45GHz,

NVIDIAA100 SXM4 40 GB, Slingshot-10 VelEEe LeEi g JEdEh e
Bull Sequana XH2000, AMD EPYC 7402 24c 2.8GHz,

NVIDIA A100, Mellanox InfiniBand HDR 28 bl : w12 e
NVIDIA DGX A100, AMD EPYC 7742 64C 2.25GHz,

NVIDIA A100, Infiniband HDR 1St Leld o [ =
NVIDIA DGX A100, AMD EPYC 7742 64C 2.25GHz,

NVIDIA A100 80GB, Infiniband HDR 22l bhlze 2 11250 =
NVIDIA DGX A100, AMD EPYC 7532 32C 2.4GHz,

NVIDIAA100, Slingshot-10 259,840 0.114 12 23,840 4.8
Fujits.u PRIMEHPC FX1000, A64FX 48C 2.2GHz, 368,640 0.10 17 22121 45
Tofu interconnect D

NVIDIA DGX A100, AMD EPYC 7742 64C 2.25GHz, 59.520 0.05 95 44.120 99

A100, Infiniband HDR, Atos
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Gra P h500 B FS Nov. 2021 http://graph500.0rg/?page_id=942

Fugaku 2020, Japan

R-CCS, RIKEN Fujitsu PRIMEHPC FX1000, Fujitsu A64FX 48C 2.2GHz, Tofu-D 7,630,848 102956
o Sunway TaihuLight, 2016, China o = \iop Sunway SW26010 260C 1.45GHz, Sunway 10,599,680 40 23755.7
National Supercomputing Center in Wuxi
Wisteria/BDEC-01 (Odyssey). 2021, Japan Fujitsu PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu
3 , , , 368,640 37 16118
|TC, UnlverSIty of TOkyO interconnect D
4 Toki-Sora, 2021, Japan PRIMEHPC FX1000, A64FX 48C 2.2GHz, Tofu interconnect 276 480 36 10813
JAXA D
LUMI-C, 2021, Finland : )

) EuroHPC/CSC Cray EX, SlingShot-10 190,976 38 8467.7
6 Summit (CPU Only), 2018, USA IBM Power System AC922, IBM POWER9 22C 3.07GHz, 2 414 592 40 7665.7
DOE/SC/Oak Ridge National Laboratory NVIDIA Volta GV100, Dual-rail Mellanox EDR InfiniBand T '

7 Sl,llp(.arMUC, 2018, Germany ThianSystem SD650, Xeon Platinum 8174 24C 3.1GHz, Intel 196.608 39 6279.47

Leibniz Omni—Path
8 Lise. 2021. Germany ZIB Bull Intel Qluster Intel Xeon Platinum 9242 48C 2.3GHz 121,920 38 5493.94
Intel Omni—Path
9 Cori - 1024 haswell partition, 2017, USA Cray XC40 32768 37 2562 16
NERSC
10 Tianhe-2 (MilkyWay-2), 2013, China MPP 196,608 36 2061.48
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— g FAHI—X

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

o JI—Ta2—R1AFFENULENGEREINSY IL—T)
— Wisteria/BDEC-01M bl /8—YF JLO—X JIdEELE ¢ ¢ Wisteria

- RRBEIXRZ-ANHEETESE “‘ BDEC-01
o« M2 (/—FEEfE)ZEA
— Odyssey, AquariusZfIFHTE% ) F 4 Ellliisct%:ia g:;tg’;g fgrégffegr;a;'gg;fpﬁ;f;ﬂ)
N XY V4 sl > ~ ‘ ‘ -
— O/ATENZNHERBINELS LS R
— 1" ‘Odyssey
+ —HRAIR gt e
o J— IQ‘ &5 J:I'E Shared File _ Fast File
System _System
— Aquarius®1/—K (8GPU)Z H B L THIA |[ecrull | Iamaidemuill <ol
== » (SFS) Intel Ice Lake + NVIDIA A100 (FFS)
— %Eﬁ L ) (t?l ) ‘/7 ) 25.8 PB, 500GB/s 7.20PF, 578.2TBIs 1PB, 1.0TB/s
* G PU 5 E External
371 Resources

— Aquarius?®1-2-4GPUZ 5 BLTFIA gl f——
| — = WS 58y —2

—_— EE* i L/ *< External Network
7ns ) FRER Ry kT — 4



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

o795 &

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

« ABTTTA)

« N\yFad

e JIRAF

« IR TILOdyssey, AquariusldBIRF|HIETE%N

« Wisteria-O (Odyssey):&2al—i 3> /—kE
— XXX-0
— priority-0: % F¥a1—, b—UVEHBE1.5E
 Wisteria-A (Aquarius): 7—% %% /—F§t
— XXX-a J—FE{
— share-XXX  GPUBH{i
» MIG (Multi-Instance GPU) IZ&Y, GPURZEIZHEIREFZA, AOATLTIEERAEY

4%


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

* Intel Xeon Gold 6348 (lceLake)
— 2.6 GHz, 28 cores/socket

— 2 sockets X 6 nodes o
"‘ W|Ster|a Simulation
— |B-HDR ‘ ‘ BIIEIHH (;\ldodes:
: : cor o yssey
 Directly working with “Odyssey” for < FultsulArm AG4FX
supporting "Aquarius | Bl | p——
— can access external resources directly L P 10 78ls
— e.g. “Filtering” in the Earthquake Simulation Ngg;ﬁ}f\zﬂ:‘iﬂs
— h3-Open-SYS/WaitlO-Socket R 20 PR 782 TBI
« Operation has started AR |
= Messenger
— JHPCN users can access

— Plan for public use is pending

External s g
Resources ™
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KIFEEBERANL—D DX T LlNpomoea] (1/2)

o RA—/N\—aVE1—32ONEREADREREIZEND, O T—2ELEMD—
— [5E -T2 2T IMENHTIE, KEDHBT—2. INTA—FRITDFERT7
AIIEEZNIEBT LLELDHD
o BEA—TIIREEXRAN —VIFEVATLIZMELTEASIN, EAT LA
DARL— AT
- EFESFEA—DVRATLHEDEN, AAFLENPFARICLLTERAD AT LA
R ICFI R I 5EH A BN
— VAT LMN)TU—RENBGEICIEIKRED T —R2E/\VIT VI T E2ULENHOT-
— ERDT7—ya—FOTF—2ELEM
¢ L@J:jf&'iklﬂ(li XI‘I/_Vb\/ZTjAﬂ‘ zﬂ_L)lj:*” %‘~ 7(7371_@
iR\ EIZRY, At 2—DEV AT LN TV AR[EEE K EARN —
UDEBEAMNRCKHLNTLV =
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KIBFELFERANL—D O X T LlNpomoea] (2/2)

 MPEPRKFLHEETHRERLFHPC R 2% (JCAHPC) IZ&L>TERAL TLY
%)Oakforest PACS(OFP) (%, E—Z148E25PFLOPS 83 4737 )LD
ST TIRDURAT L. 2022 F£3 AXRISERAERTFE

« 20218 %, mdx , Wisteria/BDEC-01 H%:E A& Bit4

o« BURTLMOTIRATESIKIFIR
H@EARL—2 (Ipomoea) 1B AZRTE

-~ rj(iﬁ*ﬁ,u_/‘(hl/—//ZTA(Ipomoea
) 11E#95-6 FEFEAL, £33 FTEIZHFHLLY
A=V R T LA (25+PB)§:’;§F]\L, AN
BZAHEETRBELTLNS
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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 7

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

Fujitsu, Intel Xeon Phi . .
: Wisteria-Mercury

25.0 PFLOPS, 8.51 PB/sec.
BDEC: Wisteria/BDEC-01, Fujitsu
Fujitsu A64FX (Odyssey) +

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

Oakbridge-FX

o 0

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

1.93 PFLOPS, 258.6 TB/sec.
Reedbush-L. HPE Ipomoea-01 Ipomoea-03
i A Ipomoea-02

Intel BDW + NVIDIA P100
1|.43 PFL(l)PS, 19|7.2 TB/S(lac.
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Ipomoea-01

202241 A&,
-EX&

2022

TH1T5E
BF AT 14 (2021
— OFP

1FHI8 T €, 25.7PF

F£6 AXRETIZOFP®MD
Lustre B D WHET7A)LIZDLY

FI3AX)

50E771J)L 11 PB

— OBCX 8.5(8774J)L 2.6 PB

« OPA

-

— Y T

»100G

100G

> andRa

y X2
SINET5 s

e

SINET5 —

s

SR GV ATS /

10G

100G x4,
-

ez 260P8
7= Lustre
l 1PB

IME

Oakforest-PACS (JCAHPC)

— o o o oy,

BATH

25 PB w

|

|

|

. |
|

/J

Ipomoea-01

100G
2\

FIT
+DCPMM
=, S, Nodes

Oakbridge-CX i3k

Oakbridge-CX

AL (FE2RRE WL Jj

e

25G/ / — FA[/
(e

NFS
B

PB, FEFS
Odysse
RIHA fL—Y ySsey
1.0 PB, FEFS

Wisteria/BDEC- h

ﬂ:ﬁ}( ]\I/__ 53
25.8

HRKE
AN > /R A

400G x2
(T4 R—F,
L2)

25G/ J =8 @ — —]
5G] S — j‘ﬁéH[’E FENVMe
A SMEBAEAT AbL—v 2R L—
— E AR/ AN 16 PB, Lustre 1.0 PB, Lustre

A RL—Y S

K 10 PB, S3/Lustre

AsavE (FgiEgEr 7 —)

mdx ﬂ
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« IHOHYRT—IIL(BEFTITFR)DA/NAVIZESHHZHERDEFHEIREDT-

b, FHERIEIST—

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

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

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

& B RS, KK

FEME (RKXFELE), 2019FE~2023FE)

- BV IF Y7 EAh3-Open-BDEC |DFRFE: IR AKBDECS AT L (

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

XTI H=WIC,
- REBREEE R

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

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

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
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h3-Open-BDEC

F R+ T —42+FEIMEZRBEIIEHHNY I TERE

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

@ ak@]*iixu\ﬁ *EEIX{%EIE'

j:L

sTEIRE
ﬁ&ﬂ_ﬁﬁ#/f

@ BEIA

Z201Z&BFH

| ZE DRI

BT —RER g7 IO

—F (hDDA: Hierarchical
Data Driven Approach)

Z(ZHED
BFiA

DR FTHIEMEF

v Hierarchical, Hybrid,
Heterogeneous = h3

New Principle for

Computations
Numerical Alg./Library

h3-Open-MATH
Algorithms with High-
Performance, High Reliability
& Mixed/Adaptive Precision

h3-Open-VER
Verification of Accuracy

h3-Open-AT
Automatic Tuning

h3-Open-BDEC

Simulation + Data +

Learning
App. Dev. Framework

h3-Open-APP:
Simulation
Application Development

h3-Open-DATA: Data
Data Science

h3- Open -DDA:

Learning
Data Driven Approach

Integration +
Communications+
Utilities
Control & Utility

h3-Open-SYS

Control & Integration

h3-Open-UTIL
Utilities for Large-Scale
Computing



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

HIFSNOBREER %2 Wisteria

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

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

vIal—i3: T%';;Zﬂ: 7 ﬁ)‘ 9Z97‘340)’T—Z3§&€‘ﬁ'15}32’63%6
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Wisteria/BDEC-01 EIZH (T3 » 13-Onei BOEC
h3-Open-BDEC%{# LT (S+D+L) mﬂA

e V2al—iavéT—ARMEDRME "
— HAR RS (S+D+L) S

s J[UR-R[RRDI-ODKRRBFEMZI
D—Vi/
- RRKRREFN, B, EiIREHHib SRS B

+ D7 NEALREME+=RTHE Eﬂyuu i
—3y -

1Tl

* Also applicable to full coupling,

P
2 multiple applications
= App' A } Model procedures P i

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

— E X
c YTIFAALKEVZaL—3y W
— K, K |
e BE7ESSaL— 3 a—KR 0 (S+D+L) Rt 1'3?35%5 rrrrrrrrrrr f |
BllLoEEIL R
— Open FOAM Vod! proedures

eeeeeeeeeeeeeeee

Copy data to the buffer

time

4. Data extraction
v _ > from the buffer
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Al for HPC
DR

2+? Wisteria
¢~ ¢ BDEG-01

Hierarchical, Hybrid, Heterogeneous

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

Odyssey-AquariusiE#

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

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

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

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

— SH4EEHT5—:h3-Open-UTIL/MP

RBAIZESRET LI XL

*.? Wisteria

¢ ¢ BDEC-01

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

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

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

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

External

m External Network
NER RV T —2

h3-Open-BDEC

HE+EE+
1—T1)T4
HH & 1 —F1UT1

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

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

FLORRE
BEZILITUX LS54T

h3-Open-MATH

B - R EIAN - ARSI

H#H & HE

h3-Open-UTIL
KR E @

A—TFTqaUT14#

h3-Open-VER

h3-Open-DATA: Data
YR EE{RAE

T—ARE

lllllllllllllllllllllllllllllllll

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

h3-Open-DDA:
Learning
T— 5 EE - BWMFEE

h3-Open-AT
BEIFa—=27

57
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h3-Open-SYS/WaitlO
F—H2+ELS4T S AZE, 2020]

¢ ATAVZFRIRET TOELGLHAVR—RY
MR D7 IVERREES AT IVELTEE
« TEHEE
v Odyssey~ AquariusfE &
O IB-EDR#ZH&{E (WaitlO-Socket)
O 274 )L H (WaitlO-File)

v SERNS DT —A2ERS (BB T —42%)
v EHAH-EZHLOFEE
« API|:C/C++, Fortranm®SFEUH LA EE
v MPISA 914 A7 1— R & 124
o ZHEEEHNTS5— (h3-Open-UTIL/MP) LD EHE

BRI

3alb—33ay
/—F#, Odyssey

gAT—%

75 B/~

h3-Open-BDEC

. SRalL—sav+7—4  HEHEE
#ﬁﬁ%ﬁruﬁ‘%@f‘%‘au +5 8 (S+D+L) 1—T4)T4
FIIBRRTL—LT—2 I & 1—71) 51

h3-Open-MATH I h3-Open-APP: h3-Open-SYS

_ EiERE - mIEEE - Simulation S & e

BRIEHMEEFIITYXLA | stERE7 IUS—Say =

( ' h3-Open-UTIL
h3-Open-VER h3-Open-DATA: Data S

e AT F—gHe o T

+
h3-Open-DDA:
e Learning ﬁ h3-Open-BDEC

T—A2ERE) - MWEE v Tp—
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EBRSAL—3 DDA TS5—

R, I\ 4]

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

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

- BT ITVr—2aVIF1BEOFEEND

276 280 264 288 292 206 300 304

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

AN

PROREN-HFL

B

..

applicable to full coupling,

Coupler procedures

/r

3. Data-packing after the
interpolation process

\\

‘ Copy data ta the buffer

Model procedures

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

4. Data extraction

—_— §

ﬁ

et_data

L.~ from the buffer

J

59

59
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[StE+T— 21+ FET e XIET 5
Z ¥ HEHTS5—h3-Open-UTIL/MP

s BLUAYMEBETIVERDTUOY VI ILETEIIE -HET 5= DHEEE
— MPIE{E. FZIRIH. B FRETYEL T FDEBREEED M., /ERDHTZ—IZITE
B DHE RS */\:Ll/—/azd)Tvaj)l/%ﬁs FRIOETILOHRET Y
7»5@?73’6 %xt1 DG ERRFE S M AT EE
— ANV ET, &M RKBFER S 2AL—2aV Il K> TEIFEREEEH&
 Fortran/Ca—F (#3EBET /L) EPythona—R D FEREEIH I HHHE
— Fortran®>C TN i=7 053 |
LEILTDEMGTEIZE-THHEE e g
T>TE=HTZ—%. PythonlZ&k 4
’JTEEﬁé*LTZAP#& .4 %E __WE Bl) S% - SREFN
LB DT—oO0—FibdiE

TS D ROMRENLTT Fortran/C77°')&Python%?ﬁ@ﬁﬂ?%‘l‘%ﬁd)ﬁiﬁ
o O-AFA:WaitlO& D EHE J\f-3)1] 2020) ,
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,ﬁy}/ PPt

I




