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TOP500 List

Global Progress in Supercomputer

max | Power
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Manufacturer : 5 (Priops] mwj
AT “Summit ,
Oak Ridge IBM IBM Power System, USA 2,414,592 148.6| 10.1
National Laboratory Pa 22C 3.07GHz, Mellanox EDR, NVIDIA GV100
Sierra
Lawrence Livermore IBM IBM Power System, USA 1,572,480 94.6 7.4
National Laboratory P9 22C 3.1GHz, Mellanox EDR, NVIDIA GV100
: Sunway TaihuLight
National Supercomputing NRCPC NRCPC Sunway SW26010, China | 10,649,600, 93.0/ 154
Tianhe-2A
4 National University of NUDT ANUDT TH-IVB-FEP, China 4,981,760 61.4| 18.5
Defense Technology Xeon 12C 2.2GHz, Matrix-2000
R Y S G A Frontera
g| Texas ‘A"V?’?‘_’e-.dﬁf’f?‘?'{ﬂ.ng Dell Dell C6420, USA 448,448 23.5
Center/UniviofiTexas Xeon Platinum 8280 28C 2.7GHz, Mellanox HDR
Piz Daint
¢ | SwissiNational sgg%';mp““"g Cray Cray XC50, Switzerland| 387,872 21.2| 2.38
Centre ( ) Xeon E5 12C 2.6GHz, Aries, NVIDIA Tesla P100
Trinity
B '-°53A'Z'?‘°:lf"-’ Cray Cray XC40, USA 979,072 202| 7.58
apea Intel Xeon Phi 7250 68C 1.4GHz, Aries
National Institute of Advanced Al Bridging Cloud Infrastructure (ABCI)
8 Industrial Science and Fujitsu PRIMERGY CX2550 M4, Japan 391 ,680' 1990 1.65
Technology Xeon Gold 20C 2.4GHz, IB-EDR, NVIDIA V100 |
SuperMUC-NG '
9 Leibniz Rechenzentrum Lenovo ThinkSystem SD530, Germany 305,856 19;3J
Xeon Platinum 8174 24C 3.1GHz, Intel Omni-Path |
Lassen
Lawrence Livermore
10 E IBM IBM Power System, USA 288,288 1%
| J Natlonalibaboratory P9 22C 3.1GHz, Mellanox EDR, NVIDIA Tesla V100 ; _
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Global Progress in Supercomputer

Supercomputer System Share
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Canada, 2%_ Others, 10%

Ireland, 3% |
Netherlands, 2%
Germany, 3%
United Kingdom,

3%
France, 4%

Japan, 6%

’
/ »

i United States

i China

ul Japan

i France

il United Kingdom
il Germany

i Netherlands

i Ireland

.l Canada




=Ia]




Global Progress in Supercomputer
TOP500 List

COUNTRIES (TOP50) / SYSTEM SHARE

Others, 10%

Italy, 4% A

Germany, 8%

United
Kingdom, 6%

France, 10%

M United States
u China
wl Japan

M France

NIS:

il United Kingdom

il Germany
ud Italy
i Others




Global Progress in Supercomputer
IBM SUMMIT

Application Performance 122 PF
Number of Nodes 4356

Node performance 42TF

Memory per Node 512 GB DDR4 + 96 GB HEM2
NV memory per Node 1600 GB

Total System Memory

>10 PB DDR4 + HBM2 + Non-volatile

21BM POWER9™ 9,216 CPUs

el 6 NVIDIA Volta™ 27,648 GPUs
File System 250 PB, 2.5 TB/s, GPFS™
Power Consumption 8.8

Interconnect Mellanox EDR 100G InfiniBand

Operating System

Red Hat Enterprise Linux (RHEL) version 7.4




Global Progress in Supercomputer [ q
SEC
IBM SUMMIT

GK180 (Kepler] GM200 GP100 GV100 (Volta)
(Maxwell) (Pascal)
15 24 56 80
15 24 28 40
12.SGBIS~-,,,L ‘,.12.56315 192 128 64 64
16GB/s 16GB/s 2880 3072 3584 5120
PCle Gen 4 I/0 PCle Gen 4 1/0 64 4 32 32
ra.t Lo w o om
? HA HA NA 8
HA MNA NA 640
Pl e
[ <.‘:§-i>%:i [ c?:[ GPU Boost Clock 810/875 MHz 1114 MHz 1480 MHz 1455 MHz
= . - )] ——— "
W POWER9 <& <= POWER9 <0 Peak FP32 TFLOP/s 5.04 6.8 10.6 15
= CPU <=>IT] [T} CPU <=L Peak FP64 TFLOP/s' 1.68 2.1 5.3 7.5
Peak Tensor Core NA MA HA 120
TFLOP/s
Texture Units 240 192 224 320
64GB.fs Memory Interface 384-bit GDDR5 384-bit GDDRS 4096-bit 4096-bit HBM2
HBM2
Memory Size Up to 12 GB Up to 24 GB 16 GB 16 GB
V100 V100 V100 V100 V100 V100
GPU GPU GPU GPU GPU GPU L2 Cache Size 1536 KB 3072 KB 4096 KB 6144 KB
x D f z a f Shared Memory Size / 16 KB/32 KB/48 96 KB 64 KB Configurable up to 96
ﬁ Hﬁﬁ ﬁ Whﬁ i s i
; Register File Size / 5M 256 KB 256 KB 256 Kb 256KB
Register File Size / GPU 3840 KB 6ld4 KB 14336 KB 20480 KB
TDP 235 Watts 250 Watts 300 Watts 300 Watts
Transistors 7.1 billion 8 billion 15.3 billion 21.1 billion
GPU Die Size 551 mm? 601 mm? 610 mm? 815 mm?
Manufacturing Process 28 nm 28 nm 16 nm 12 nm FFH

FinFET+







36 List: The TOP10

Rmax Powe
Country Cores

[Tflops] [MW]
National | Tianhe-1A
SuperComputer NUDT NUDT YH MPP,
Center in Tianjin Xeon 6C. NVidia
Oak Ridge National aguar
Laboratory
National bulae
Supercomputing Dawning | TC3600 Blade, Intel X5650,
Centre in Shenzhen | NVidia Tesla C2050 GPU
GSIC, Tokyo 'SUBAME-2
Institute of NEC/HP HP ProLiant, Xeon 6C,
Technology NVidia, Linux/Windows
DOE/SC/ pper
LBNL/NERSC
Commissariat a

" jwas ranked | I'Energ(igéﬂj:fmique Bull Bullggg:os{;gg;)node
on TOpSOO list DOE/NNSA/LANL IBM
Sed in Now010.

Cray

Cray XT5, HC 2.6 GHz

Cray

Cray XES6, 6C 2.1 GHz

BladeCenter QS22/L.S21




Three technical innovations

CPU+GPU heterogeneous architecture

64 bits Multi-core and Multi-thread CPU

Self-developed High-speed interconnect

communication technology

Remark from international academia

PEEH ‘RiI-—F" FRGCPUY
GPUs A 44, AAT R4
AL 2. HMAETEIABG
Al INLEHEZEARAE—G
Bk, LaHALARGG

The architecture is not the only solution, but
the best so far

— X B M4 K F it KA g 245 R R A
Billy Daley, Computer Science College, Stanford University

“‘RT—5" a2 g R kA e A RER
BOEHRANI0%, AR EEGHRARA
PEARAMAH T~ HLHEHRKR, b b mZR
MEIKE, IFARLAGHK, HATA4 L
. 9 % Ko .\ii"‘ 41 #\0
- The technology belongs to China, not U.S., it’s a
pioneering work

-~ LA ORI AFHRAL BB

Prof. Jack Dongarra, Tennessee University



Past of Supercomputer in China

Roadmap of TH-1A

pute node
(4CPU+2GPU)

Quad cpu blade

X5670

Chips FT-OO

rack

(16 x cn)

TH-1A System

Cabinet
(4 x rack)

PDP Interconnection network ‘
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On-line storage
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Global Progress in Supercomputer

Development History

From 160MIO OOPFIops-
Performance improve >1000000000

ERS, 200851E

/A

Cray-YMP
19884F, 2.3Gflops

mMﬂﬁﬁﬁ_
9994F, 3IFILR

ARSI
2002€E, 40Tflops




Past of Supercomputer in China
Supercomputer in China — YH & TianHe

TH — 1A
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B Approved by Xiao-ping DENG, the NUDT started to develop the “YH -1”.
# From then on, began a difficult and glorious history of Chinese
Supercomputer research.
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Past of Supercomputer in China NSE©S

100Pflops system in China

Tianhe-2A Sunway TaihuLight




1 Plan of Future of Supercomputer mEiag

MOST projects on HPC: 5 year Plan

B F#H4tA< Supercomputer R&D

> Rz RAALGIH, £2FHP2E, RELLeLZAHE K
> Exascale Supercomputer in China (1000 Pflops)

m F##4i+EEmHA HPC applications Support
> A2 ERRAAFLGARGEUHBALZAKRS T
> HERLBAIVTAERAKRMAAGHAL, VAR IPTLT XS AKB R KRN
* &
> HERTHEEHS S ARME, FRTFARBEA PR, BF. Kilffhr—s4
rEARREGGA P

B FH4itHws  HPC environment Construction

> REZLAER—ARBRAIFBEKFH. LEARAKLBOARGFGHETHR
%




Supercomputing Development in China BE%%@

International Collaboration

J NCSA O JULICH -4 BERKELEY LAB

SUPERCOMPUTI
LAWRENCE BERKELEY NATIONAL LABORATORY

L

FORSCHUNGSZENTRUM
s,
% Fraunhofer - K'ST' Korea Institute of
SCAI . g r " I I science and Technology Information
gk

Agency for

(( <ol oy J;:;ﬂ
Center advancing the frantiers "'
e S " ﬁ Science, Technology
wi—— and Research
% OAK RIDGE NATIONAL LABORATORY
j
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“Sunway BlueLight MPP”

FEBE RO B
ShanDong Computer Sciense Center

and

Centers

ing

National Supercomputing Center in
Shenzhen and “Dawning Nebulae

FYBE PO “BRER"

e T I

Supercomputer System Share
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REBEBOLHM “RiT—S5" EA
National Supercomputer Center in

> I National Supercomput

Tianjin and “Tianhe-1A"




