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Society 5.0 for SDGs Kslgﬁgd';ef

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

5.0: Super Smart

using remote sensing and

‘oceanographic data for -

monitoring and management of [+ ..
water quality, forests, land & covta FnTechtgaa
degradation, uumrsnv ete. e

fon of computers

Start of information distribution 4 0 . ll.'%iﬁ

Information society,

avention of steam locomotives
° "Start of mass production 3 . 0 I %
)\(‘ & 7 Industrial society .
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” 1
Development of irrigation techniques
Firm establishment of settlements

. Agrarian society
P

Coexistence with nature
Economic and Hunting society
social innovation ;
by deepening of
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1.0: F 78

End of Latter half of From
the 18th century the 20th century the 21st century

The birth of

human beings 10,000 BC

Society 5.0

Source: Prepared based on materials from the Japan :
Business Federation (Keidanren) -y
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6.61 PFLOPS

Oakforest-PACS (OFP) Fujitsu, Intel

Xeon Phi
25PFLOPS, 919.3TB

BDEC System

Big Data & Extreme Computing
30+ PFLOPS

Data Platform (mdx)

Reedbush-U/H, HPE
Intel BDW + NVIDIA P100
1.93 PFLOPS

Reedbush-L HPE
1.43 PFLOPS




BDEC: Big Data & Extreme Computing

« BDEC (Big Data & Extreme Computing)
— 202145AH (L) - ERARIRFE
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Shared File Fast File
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(SFS) FR.sam ) R (FFS)
(DIL, DL)

e GPU Cluster, 5+PF, 575TB/sec
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Simulation
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Shared File , 2.0+PB/s Fast File

System |l I | 154181 System
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h3-Open-BDEC

4 \
& a2 |
V) Open-MATH h3-0
) - pen-VER h3-Open-AT
i [l bt R (5H) BB ooy (D)
9 gt 7)!1:1 ) XL (BTF) . .
: DENSE : 4751/ )L/, : . MEM - £ )75 ¢ ARBIE,
e B, LSPARSE - 17251 | |comm’ mERmE Acc B Hierarchical,
-3 | LooPT -5 Uy, EW‘IPDEWW\—, _N_ a ﬁ B, DB: 7—%~—X LANG:AT .
ﬁ ACAPK : Hf75 /LN ) . &8, C-GEN: o— FHTAR Hybl’ld,
. Heterogeneous
> h3-Open-APP : 5t = __h3-Open-DDA : £ |
; j’r —s - h3-Open-DATA : T_‘g —
w;: *‘%iéﬁ’%a”“ Fiusim e || ommroo-vas
o o tE ASSIM : — 2897 — A Rl{L, ADJ : 7 . . I
o+ ’34\7.3“"&—;;,2‘;@' FJDU\%—@;;D- UJ LEBLA!- h?g%%%@%; %g_?g ] B I g Data &
i ‘. 06 UG, MOR . % ZLaH s )| Extreme
,11 h3-Open-SYS h3-Open-UTIL A# CEHFE N -h3-Open-APP & Com pu tin g
. IF: e - EHER () zLH1—F 1 UT14 U\MR) h3-Open-MATH. h3-Open-DATA
w2l = T — £h3-Open-UTIL. h3-Open-
E?J I?: —= ﬁ-‘.IE E-IO = (-,-R,m:q.iTI nl;téji?;mjt:gu F— & DATA & h3-Open-DDA [ 45 Z B2 %5
40 SLEI/O, IF-DATA BET—EW )24, 110 - AERIIO, FT: Fxw¥ [TEET S
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(HtE+T7—2+FEB)REICLKBAITIHYRy—IL
ERDEBEFHI AL —2aVFE(2/3)
o MMEEMPIES(2019~2023FF)

- KR PEFE(EX-ERERELS—)

e http://nkl.cc.u-tokyo.ac.jp/h3-Open-BDEC/
e https://www.jsps.qo.jp/j-grantsinaid/12 kiban/ichiran rO1/j-data/r 1 jp 19h05662.pdf

y B%:E EET_Q'%B@J-?j I:I _9: : hDDA h3-Open-APPL h-3-0pen-DATA h3-Open-UTIL
- VRal—YavItEBFE T EALTELG /T A— ' )

S TOFEZFAT ST —28BE7T0—F (DDA) TIE,
STREERYBLTHER T —2Z AR T 2V ELH D, ;

N BEE@DDA(hDDA) lj:’ q%ﬁ&*ﬁ%u’ MOR (MOdel Various types of simplified models .aregenerated by ML andthey;lre

utilized for generating training data sets, and for simulations in

Order Red UCtlon) ’ UQ (Uncertalnty Quantlflcatlon) ’ hierarchical manner -> Prediction of Unsteady Problems

RIS—RETY Y, B FEDHEMAELRERML T, | i, | i, | B L
SIEECYY Al MFRZRIBLEEZETILE, e
ERZEICKYBBIAR, BT —2ERBAETILE = ._
L —_— j - )
LCHET3 BEERT—42ERE 77 0—F (hDDA)

|
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« HFSNORREER

— HTERFOEMRODAHT(S+D+L) e E A ZIZFEH
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BDECIZH T4 (S+D+L)gh&

HmMEBICESYIaL—av OBEL  §
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o BEEE CLYRBE/NTA—IIEIRTENIE, FD — =

276 280 284 288 292 208 300 304
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* Also applicable to full coupling,
multiple applications
Model procedures

[ seewe | V| 2. Send-data extraction from
the buffer, and data sending

Coupler procedures

1. Data-packing

« UTIAALKEELIaL—ay J[ E
- R, K, ZR 2 D T W{ __________ IL
— |)7)b9/{A§EI |]T_9t0)|—-|1t Model procedures

4. Data extraction
_ from the buffer
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(FtE+T—5+FE (S+D+L) ) @& D EH

h3-Open-APPL ' h3-Open-DATA h3-Open-UTIL

Flow around a
Circular Cylinder

)

Simulation by LBM
Various types of simplified models are generated by ML, and they are

Expensive
utilized for generating training data sets, and for simulations in

hierarchical manner + Prediction of Unsteady Problems

Datasets filz 4+ ;AL t+ At) = fi(z, 1) + Q(z, 1) T J el J DataAssImIIatlnnJ AMR |

) 1 » . Reduction (MOR) | Quantification (UQ) _7(“]“'"" Sparse | Feature
Qi(z,t) = 7;(]”,-(:1:. t) — fi(z,t))

Modeling etc.) ) Detection

VIsu:llzatlonI Ohsomuonll Num erical \I
Information | Results | Results
N ~
DIalL—iaViER

Training

Prediction of the Results
after 10+ Time Steps ...

Prediction of Time
Evolution

CNN to predict simulation results

i, . "
Bretliction NN may become “faster simulator

(ERiRAL: TILDE R AR (RRRFFHRER L 5]
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Computation time (6528 nodes)
64 DA cycles + 50 forecasts

Computation time (6528 nodes)
64 DA cycles + 50 forecasts
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3 Optimization
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e Oakbridge-CX(OBCX) (E =X, Intel Xeon Platinum 8280)(1}[51)

— KIBEBHHR—/ S —aE 1 —42 R T L
— 6.61 PF, 2019478 ~ 2023468, TOP500T604i (202056 A8 )
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Oakbridge-CX(OBCX) :

BDECIZRIT=EE& AT L

£1,368/—FM>55128/—KIZSSD(
Solid State Drive) i&&;

— Intel SSD+BeeGFS
« A5:1.6 TB/node
o BRAEZEZMAEE: 3.20/1.32 GB/s/node
« BeeOND (BeeGFS-on-Demand) [C&>THE
200+TB (128 x1.6) DEZEI7A I AT LELT
AT &E
- FARBET I —ay
e YIrYITHEIRE
— RT—=V5, FyoRAUk
— 128/—F®M5516/—KIESINETH H TH &R
1)) —R (HY—/\—, AL—, oY —2Rybk
J—) ICEEEE = S SRR/ —F

BeeGFS on Demand (BeeOND)

oBcx | oBcx | oBcx | oBcx OBCX
SSD SsSD SSD ssp ©000® ssp
16TB  16TB 16TB  16TB 1.6TB

I - 1

Total: 1,368 nodes

128 nodes
with SSD

SINET#EH CHMEREHEM & RICE EER,
BDECIZHEITHT—4 FE—FHLEHD

OBCXD16/—F N BEG/—F) |
&)

24
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cEMERANT—2RBERYFT—2TIDXnet

- ENHMESISDERT—4
(#92,0005, 100Hz, 3A4F) %
SINET#HETU7ILAA LIZER
'??Ef EI ﬁll?. dOrigi?allvd _
~ KB, EAHER, EEE R
— 1HDOT—%=:100GB#k

« OBCXDI4\ERtERE/—F 12k

DRI

Total: 1,368 nodes 7~ (B EHR - BB IS (A - U ET) )
- =
9”57'

128 nodes
with SSD
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Observatlon Network for Earthquake O(105) Pomts

Fast Network

07/ 86 ’ 2007/009%%
b S

Originally
developed in
ERIMV Tokyo

=

)

10s 30s 50s

Case N 70s

Real-Time Data/Simulation Assimilation

Real-Time Update of Underground Model [ﬁ*-ﬁ,‘f{ E*T%?@%‘t?ﬁ
(EK-#EH)] )
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« MTHEEETIL

— B, THE, ElXLHMoTLVEL

— MEARERELEFTDHENEFEEOC-THT
BEETILELDLT ODRERT D, OMNIFIK
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— BB ICKYBESWVETILER

_ (S+ D+|_) Eﬂé/\ Real-Time Data/Simulation Assimilation
Real-Time Update of Underground Model
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Thank you for watching



