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30 40MW
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API

APl Application Programming Interface

¢ CPU
30 40MW

API



0 CPU
STREAM triad
AB4fx 2.7 TFlops 840 GB/sec
Oakforest-PACS Xeon Phi KNL 3.0464 TFlops 490 GB/sec
Niagara Xeon Skylake 1.536 Tflops 104.5 GB/sec
Summit GPU VoltaGV100 7.8 Tflops 855 GB/sec
DGX-1 SaturnV Volta GPU Tesla V100 7.8 Tflops 855 GB/sec
Skylake Xeon Gold 6148 20C 2.4GHz CPU 2
NVLINK GPU 1 GPU 1
100Gbps 12.5GB/sec Infiniband
Niagara CPU 100Gbps Infiniband 1 Summit GPU 6

DGX-1 SaturnV Volta GPU 8 100Gbps Infiniband 4

Linpack

85 %

54.4 %

66.7 %

65.2 %

58.8 %

Interconnect

15 GFlops/Watt 40.8GB/sec
4.986 GFlops/Watt 12.5 GB/sec 3
4.546 GFlops/Watt 6.3 GB/sec 3
13.889 GFlops/Watt 4.2 GB/sec 3

15.113 GFlops/Watt 6.3 GB/sec 3

100Gbps Infiniband 2



Arm

2020 2021

IT IBM Intel Arm
https://hyperionresearch.com/

Co-design

2021 A21

22
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ABG4FX
2020 Armv8-A+SVE
. 2018 IBM POWER9 3 Titan 27.1PF
Summit NVIDIA Volta/Tesla 4 6 5/5 4/5 4/5
. 2018 IBM POWER9 3 Sequoia 20.1PF
SR NVIDIA Tesla V100 4 6 /5 4/5 /5
NERSC-9 2020 Intel Xeon Phi 4 5/4 4/4 4/4
i Edison 2.6PF 20
Crossroads =hzy Intel Xeon Phi NERSC-8 27.9PF 4 5/5 4/5 5/5
A1 2021 Intel Cascade Lake-AP 1  pe 50,000 5/ 5/4 3/4
EPI Arm CPU Genl EPI Arm CPU
EU Pre-Exascale #1 2021 2022 p| Risc-V Accelerator Chip 2/2 2/3 2/3
EU Pre-Exascale #2 2021 2022 4/4 4/4 5/4
Sunway 2020 AT 2/1 2/2 3/2
2020 Hygon x86 LINPACK 60% 1PB

Sugon Exascale AMD 30GE/W 2/1 2/1 2/1
NUDT 2020 2020 2/2 2/3 2/3

~ 1.5

PEAK 2
LSMS QBO HACC Nekbone miniFE SANP QMCPack

SNAP PENNANT HPCG MiniPIC UMT MILC MiniDFT GTC Meraculous
SSP sustained system performance

XY X Y
11
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HPCI

© Co-design

HPCI

HPCI
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Arm
Linux Arm Linaro

CPU
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o Arm Linux Open HPC
Arm HPC Arm

Linux Arm Linaro
2017 Linaro ARM loT &

Going ARM workshop
Linaro Connect San Francisco 2017
OpenHPC Arm

11 SC17 BoF Arm user Experience
12 Arm HPC Workshop in Japan RIKEN AICS and Linaro
2018 Linaro Connect Hong Kong 2018
Linaro CEO Arm HPC
0SS SVE

ISC18 GoingArm for HPC Workshop
Arm Partner meeting
Arm Research meeting

10 Arm TechCon
Linaro Connect Linaro

30

Cavium Arm Intel Xeon

Arm
16
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FY2014 {FY2015 [FY2016 {FY2017 {FY2018 {FY2019 {FY2020 iFY2021
H26 H27 H28 H29 H30 H31 H32 H33
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30 40MW 12. 7MW
29 HPCI WG
29 12 HPCI
29 10 HPCI WG
29 12 HPCI
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@ Society5.0

o Co-design

Linux
DSL Domain Specific Language

Co-design

30 30
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o CPU Co-

design
o Linux
CPU SVE Scalable Vector Extension
HPC Arm-CPU
CPU
o FP16 16bit Floating Point Deep Learning Al
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APl Application
Programming Interface

8,000
29

8,222
98.0
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Science Nature

...H27:205 H28:476 H29 (121 :802
...H27:891 H28:2,200 H29 1324 13,415
O
Al IT 80
KBDD IT 24
CAE 20
HPC 47

“K” Supercomputer-Based Drug Discovery project by biogrid pharma consortium
30
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