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KAK BYOYT BbIMMAOETbL HPC CUCTEMbI B BYOAYUWEM?
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NOMUTEX
Less Moore, More Brain| | B S Lt I 5 O VE -
MEH]:;]_HE Mypa, BO]‘[];,]_I_[E M031"a RUNNING ON ONE MACHINE IN MISSION-CRITICAL WORKFLOWS ERA

Prof. Dr. Thomas Ludwig
German Climate Computing Center (DKRZ)

Mike Woodacre
Future HPC Systems Will be Customized...

: . . ¢ HPC will have extreme
+ You will be able to dial up what you need in your heterogeneity and build

computer for your application mix ... custom systems for each
FPGA ML ASIC important application.
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Jack Dongarra
University of Tennessee
Oak Ridge National Laboratory

University of Manchester

Neuromorphic Quantum Neural Engine
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NONUTEX

Rmax from LINPACK MPP

"? | June 2020: The TOP 10 SYStemS (43% of the Total Performance of Top500)
| Rank Site Computer Cores [m] 23/’: I[,m %

1 Co%zg‘g‘gcg“ Fugales, ARM "‘ZZ‘;; 45,‘; o 6Hz), Tofu D 7299072 | 415 81 | 283 | 147
2 Oaklbazge/ 22 e, gf,';‘a’o"’% ﬁf/f; F0G 2397824 | 149 | 74 | 101 | 147
C L, smmeseion e P N o
7 ""’é‘:’n e m”’ e | Sunway Taikulight, SW26010 (260C) + Custom 10649000 | 930 = 74 | 154 | 605
o Mpmserma | hewower uno | s | o | us| sz
6 Eni Sp.A i ol %fcﬁ%%ﬁgfxgzz (le clot 669760 = 355 @ 69 225 | 158
7 NVIDIA Corporation 5"":’;’2[’”.‘1';(";’0‘35(;‘0%’0 mzzé‘:’) < _ 277760 = 276 | 80 | 134 | 206
g Terss Advanced Computing | Fronters, Del c%zz?, Xeon Platinim, 6260 26C 2.7 P':}: E e

9 CINECA '“""“’g;é)af o [omer -(";Yg'cj’"M’:,‘zﬁ odx @ 347776 =~ 216 @ 74 198 | 109
10 Swiss CSCS fe fa. f,’,"g’a’;% Neon (e 5#3 387872 = 212 | 78 238 | 8%

A)C :b, dense problem




3A CYET YEIO OOCTUIHYT MPUPOCT — 3A CYET YBEJIMYEHNA

g MOLWHOCTY
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TOP500 List in June 2020

Rmax Rpeak Power
Rank System Cores (TFlop/s) (TFlop/s) (kW)
1 Supercomputer Fugaku - Supercomputer Fugaku, A64FX 7.299.072 415,530.0 513,854.7 28,335
48C 2.2GHz, Tofu interconnect D, Fujitsu
RIKEN Center for Computational Science
e 3.0x 2.8X 2.5X 2.8Xx
2 Summit - IBM Power System AC?222, IBM POWER? 22C 2.414,592 148,600.0 200,794.9 10,096

3.07GHz, NVIDIA Volta GV100, Dual-rail Mellanox EDR
Infiniband, IBM

DOE/SC/0Oak Ridge National Laboratory

United States




m [TPOV3BOANTENBHOCTb M3MEPAETCA MO LINPACK
NOTUTEX

Rmax from LINPACK MPP

Ax :b , dense problem

A 4TO Npu gpyron Harpyske ?

hpcg-benchmark.org

HPCG Results; The Other Benchmark

* High Performance Conjugate Gradients (HPCG).

* Solves Ax=b, A large, sparse, b known, x computed.
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HPLRmax TOP500 Fraction of
Computer Cores (Pflop/s) Rank HPCG (Pflop/s) Peak

RIKEN Center for Computational

1 Science Fugaku, Fujitsu A64FX, Tofu 7,299,072 415.53 il 13.4
o Japan
~ DOE/SC/ORNL Summit, AC922, IBM POWER9 22C 3.7GHz, Dual-rail
o 2 USA Mellanox FDR, NVIDIA Volta V100, IBM 2,414,592 143.50 2 2.926
N
DOE/NNSA/LLNL Sierra, S922LC, IBM POWER9 20C 3.1 GHz, Mellanox
8 3 USA EDR, NVIDIA Volta V100, IBM 1,572,480 94.64 3 1.796
> Eni S.p.A. HPCS, PowerEdge, C4140, Xeon Gold 6252 24C 2.1
o 4l GHz, Mellanox HDR, NVIDIA Volta V100 859,760 3545 6 0.860
.
qe) DOE/NNSA/LANL/SNL Trinity, Cray XC40, Intel Xeon E5-2698 v3 16C 2.3GHz,
5 Usa Aifes, Gy 979,072 2016 11 0.546
* e
(&) NVIDIA Selene, DGX SuperPOD, AMD EPYC 7742 64C 2.25
% 6 USA GHz, Mellanox HDR, NVIDIA Ampere A100 277,760 27.58 7 0.5093
o Natl. Inst. Adv. Industrial Sci. ABCI, PRIMERGY CX2570M4, Intel Xeon Gold 6148
@) 7 and Tech. (AIST) 20C 2.4GHz, Infiniband EDR, NVIDIA Tesla V100, 391,680 16.86 12 0.5089
¢ Japan Fujitsu
T | iw'is Nfctiscc):nsil SUPErcompUting o, vaint. Cray XC50, Intel Xeon ES-2690v3 12C S 1988 10 0.497
entre 2.6GHz, Cray Aries, NVIDIA Tesla P100 16GB, Cray ' : :
Switzerland
National Supercomputing S
. . Sunway TaihuLight, Sunway MPP, SW26010 260C
9 Ce!'lter in Wuxi 1.45GHz, Sunway, NRCPC 10,649,600 93.01 4 0.481
China
Korea Institute of Science and : .
10 Technology Information Nurion, CS500, Intel Xeon Phi 7250 68C 563584C 570,020 13.93 18 0.391

; 1.4GHz, Intel Omni-Path, Intel Xeon Phi 7250, Cray
Republic of Korea




FROM EDGE TO CLOUD:

APXNTEKTYPA PACMPEOENEHHOWM FrETEPOrEHHON CPEALI CKLU
dbdi2d [TONUTEXHWUYECKUIA (MPOOBUMAEM HAYMHAA C 2018)

/ LieHTp 06paboTku gaHHbix (CKLL) \

/ BblumMcnutenbHeI Knactep / CepBU1CHbIN Knactep
(" BbluMCAUTENbHbIN y3en

(" BblMUCTUTENbHDIN y3en

YpoBeHb «00bACHEHUS» N «MmogennpoBaHus/simulation/modeling»
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m [ETEPOIEHHbIA Y3NEN «3K30 HEMPOH»
NONUTEX

VHTepgrenchl B3aMMoO4eNUCTBUA C 3K30 UHTENNEKTyallbHbIMU CUCTEMaMU

DC-Cloud RH HPC

£ Computing Clusters 7 Service Cluster "
Compullng node | ( ( Computlng node )

SIMD|  RA MPU ’ SIMD MPU
Computing node s Computing node k
’- = = D \- =l [ -!
\_ Interconnect System /
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Data transmission medium
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Premises RH HPC 7 Premises RH HPC

‘P_SIMD P_RA P_MPU‘ P_SIMD |P_RA |P_MPU

Data transmission medium
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KAK BYOET YNPABNATLCA HPC CPEOA NONNTEXHUYECKASA

NOMUTEX NN HA YPOBHE «OEbACHEHUA»

Interface Functions

Interface
Function

Interface

Function
(out)

User Defined

Unique to each Client




