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« Reedbush (HPE, Intel BDW + NVIDIA P100 (Pascal)) (A4h)
— FT—AE - 2al—YavB R —/A—avE1—4
— 3.36 PF, 201678 ~ 2021FE3A K (FE)

« Reedbush-U(CPU only, 202056 B30H T:81%)
» Reedbush-H(2GPU’s/n), Reedbush-L (4GPU’s)

— RKRITC¥IGPUYSR% (2017438 &VY), DDN IME (Burst Buffer)
« Oakforest-PACS (OFP) (E=*3&, Intel Xeon Phi (KNL)) (#8)

— JCAHPC (3R RKCCS&EKITC)

— 25 PF, TOP500T181iz (AA34iL) (202056 A)

— Omni-Path 7—=7%F+, DDN IME (Burst Buffer) :
« Oakbridge-CX(OBCX) (E=Xi&, Intel Xeon Platinum 8280)(#[51)

— KBEEBHHR—/\—a v E1—2Y R T L

— 6.61 PF, 2019478 ~ 2023468, TOP500T60{i (202046 A )

— £1,368/—KFMA128/—KIZSSDH &
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« CPU(Central Processing Unit, HR;EE
FE)DTIILFITIE, A=¢a71k
— WHFEIEAK :PC, RIKELEHK

« GPU (Graphic Processing Unit)
- BERE=>EW\\T—2EXRE hEFTEICFIA
- HBEOIT7ZET A A=r07 ]
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« FLOPSIE (Floating Point Operations per Second, ;F&/NkmEE)
—- 1R E-YDOEBEFE TR

— 108 FLOPS= 1 Mega FLOPS = 1 MFLOPS (BA)
— 10° FLOPS= 1 Giga FLOPS = 1 GFLOPS (+12)
— 102 FLOPS= 1 Tera FLOPS = 1 TFLOPS (Jk)

— 1015 FLOPS= 1 Peta FLOPS =1 PFLOPS (FJk)
— 108 FLOPS= 1 Exa FLOPS = 1 EFLOPS (B®R)

« WKt F—MDI0akbridge-CX |
— Intel Xeon Platinum 8280, 137 D14 Ee(%£86.4GFLOPS
o 1MMEIZ864ERIDIERERMER

— 1/—hk:5637
Intel® Xeon® Intel® Xeon®
e 4.838.4 GFLOPS=4.838.TFLOPS CBDREY  Platinum 8280 }m-a»{ Platinum 8280
4 3|§, 8.384 1% IEI Memory H (Cascade Lake, CLX) (Cascade Lake, CLX)
- ) i 96 GB DDR4 2.7GHz, 28-Cores 2.7GHz, 28-Cores
~ — N 2.419 ’TFLOPS m:’ 2.419 :I'FLOPS
- éyZTA . l y 368/_ I\ Soc. #0: 0t-27t cores Soc. #1: 28th-55t cores
e 6.618 PFLOPS 2933 MHz x 6¢ch Ultra Path Interconnect 2933 MHz X 6¢h

140.8 GB/sec 10.4 GT/sec x3 140.8 GB/sec

— 6,618Jk3,8401{E[g] = 124.8 GBlsec
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55t TOP500 List (June, 2020)
Oakbridge-CX (OBCX) is 60th

Site

http://www.top500.org/

R Power
m r/Year Vendor peak
Computer/Year Vendo (TFLOPS) (KW)
1 Supercomputer Fugaku, 2020, Japan Supercomputer Fugaku, A64FX 48C 2.2GHz, Tofu
RIKEN Center for Computational Science (R-CCS) interconnect D, Fujitsu

Summit, 2018, USA IBM Power System AC922, IBM POWER9 22C 3.07GHz,

2 DOE/SC/Oak Ridge National Laboratory NVIDIA Volta GV100, Dual-rail Mellanox EDR Infiniband 10,096
3 Sieera, 2018, USA IBM Power System S922LC, IBM POWER9 22C 3.1GHz, 1572.480 7438
DOE/NNSA/LLNL NVIDIA Volta GV100, Dual-rail Mellanox EDR Infiniband ! ! !

B . Sunway MPP, Sunway SW26010 260C 1.45GHz, Sunway 10,649,600 15,371

National Supercomputing Center in Wuxi

5 Tianhe-2A, 2018, China TH-IVB-FEP Cluster, Intel Xeon E5-2692v2 12C 2.2GHz, TH 4.981.76d 18.482
National Super Computer Center in Guangzhou Express-2, Matrix-2000 T ’

6 HPC5, 2020, Italy PowerEdge C4140, Xeon Gold 6252 24C 2.1GHz, NVIDIA 669.760 2252
Eni S.p.A (Ente Nazionale Idrocarburi) Tesla V100, Mellanox HDR Infiniband, Dell EMC ! ’

7 Selene, 2020, USA DGX A100 SuperPOD, AMD EPYC 7742 64C 2.25GHz, 277 76 1344
NVIDIA Corporation NVIDIA A100, Mellanox HDR Infiniband ! !

8 Frontera, 2019, USA Dell C6420, Xeon Platinum 8280 28c 2.7GHz, Mellanox 448 444
Texas Advanced Computing Center Infiniband HDR e

9 Marconi-100, 2020, Italy IBM Power System AC922, IBM POWER9 16C 3GHz, Nvidia 347 774 1476
CINECA Volta V100, Dual-rail Mellanox EDR Infiniband 00 ’

10 Piz Daint, 2017, Switzerland Cray XC50, Xeon E5-2690v3 12C 2.6GHz, Aries interconnect , 387,87 2384
Swiss National Supercomputing Centre (CSCS) NVIDIA Tesla P100 =09 ’
Oakforest-PACS, 2016, Japan .

18 Joint Center for Advanced High Performance ARIAEREY ©ESD ML, T @ =il 7280 G258 LASHz, 556,104 2,175

f Intel Omni-Path
Computing
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Oakbridge-CX (OBCX) is 60th
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NVIDIA Corporation NVIDIA A100, Mellanox HDR Infiniband ! !

8 Frontera, 2019, USA Dell C6420, Xeon Platinum 8280 28c 2.7GHz, Mellanox 448 444
Texas Advanced Computing Center Infiniband HDR e

9 Marconi-100, 2020, Italy IBM Power System AC922, IBM POWER9 16C 3GHz, Nvidia 347 774 1476
CINECA Volta V100, Dual-rail Mellanox EDR Infiniband 00 ’

10 Piz Daint, 2017, Switzerland Cray XC50, Xeon E5-2690v3 12C 2.6GHz, Aries interconnect , 387,87 2384
Swiss National Supercomputing Centre (CSCS) NVIDIA Tesla P100 =09 ’
Oakforest-PACS, 2016, Japan .

18 Joint Center for Advanced High Performance ARIAEREY ©ESD ML, T @ =il 7280 G258 LASHz, 556,104 2,175

f Intel Omni-Path
Computing



13

'B‘JI'

HPLAIE D GFLOPS/W : KEWNFZEE TS

Reedbush-U (HPE)

(Intel Xeon Broadwell (BDW)) =il
Reedbush-H (HPE) 8 575
(Intel BDW+NVIDIA P100x2/node)

Reedbush-L (HPE) 10.167
(Intel BDW+NVIDIA P100x4/node)

Oakforest-PAC_:S (I_:ujitsu) | 4.986
(Intel Xeon Phi/Knights Landing)

Oakbridge-CX (Fujitsu) 5 076
(Intel Xeon Cascade Lake (CLX))

E & (Fugaku ) 14.66

(Fujitsu/Arm AG4FX )
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Copy data to the buffer

Send data

—
Deaw data from the buffer

* Also applicable to full coupling,

multiple applications

Model procedures

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

Caupler procedures

time

1. Data-packing
into a buffer

COoco
Regional COCO
Matsumura-

model

€OCQ: Tik Folar FOM

1
Mon Hydrostatic lbdel

Coupler procedures

3. Data-packing after the
interpolation process

Recv data

Copy data ta the buffer

Maodel procedures

4. Data extraction
from the buffer
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(a) Tokyo Bay Model

—Large scale hydro-geological model-

Reservoir

Natwve Grounawater (Brne}

lb) pbc (Diffuslon-Dissokunun-Cunuectian}
~Highly non linear process model—

6 million DoF

(c) SPE 10 Model

Original
Reservior Model

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

Yamamoto etal. (2013}

—~Highly heterogeneous reservoir model—

i

3 million DoF

€0, behavior
(No upscaling) -

+i*DOF: degrees of freedom
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Hyper-parameter 1

Bayesian

Reedbush-H/L

__GPUOSRE

RERD/ILIIT

optimization

-~

Hyper-parameter N

fE XS E o) inlE B i

0.70

~——random search
0.85
8 0.60
= 055
E o050
a
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€ 040
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Eos3s
3
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Thank you for watching



