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We‘re a team from the Advanced Computing Division, National Meteorological
Information Centre (NMIC) of China Meteorological Administration (CMA).

The main responsibility includes :

» Develop HPC systems capacity —II8
» Develop HPC-Supportive platforms
» Maintain system operations
» Track cutting-edge tech
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@ The Evolution of HPC

Modern weather forecasting is a comprehensive system encompassing meteorological observation,
information infrastructure, numerical models, analysis and forecasting, and meteorological services.

Meteorological ) Information ) Numerical ) Analysis' & ) Metseorqloglcal
Observation Infrastructure Models Forecasting ervices

Provide a variety of meteorological

China has basically established a Established a robust foundation Established a comprehensive Forecast results are generated through
. , . . services, including public services,
comprehensive meteorological of data, platforms, and security operational numerical forecasting forecasters' comprehensive analysis . . . .
. . industry services, and decision-making
observation system. support. system. and forecast discussions. .
services.
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@ The Evolution of HPC

The development of supercomputing at the China Meteorological Administration began in 1985, making it
the earliest department in China to adopt supercomputing system.
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@ The Evolution of HPC

Layout of CMA HPC System

» 4 subsystems located in Beijing
e Pi-HPC: 2 subsytems

e Met-HPC: 2 subsytems

» 1 subsytem located in Neimenggu | J ‘
 Met-HPC : 1 subsytem :

» > 60PFlops




@ The Evolution of HPC

Pi HPC System

* Located in Beijing, built in 2018

* Consists of 2 subsystems : meteorological
operational system and meteorological
R&D system, backup for each other

* Meteorological Operational System of Pi :
top rank 74 in TOP500(2018), Xeon Gold
6142 16C 2.6GHz, Infiniband EDR

* Meteorological R&D System of Pi : top
rank 68 in TOP500(2018), Xeon Gold 6142
16C 2.6GHz, Infiniband EDR, NVIDIA Tesla
P100




@ The Evolution of HPC

Met-HPC System

» Named as Meteorological HPC system, built in 2023
» Consists of 3 subsystems :
operational system and R&D system in Beijing

backup system in Neimenggu, interconnected with Q)
Beijing via high-speed networks @} A—
Intel SPR processor Parallel File System
; L 4
&
CMA Supercomputing Center @ Q ' i

400Gbps InfiniBand NDR o _ Comprehensive
' Liquid Cooling System software environment




@ The Evolution of HPC

The iterative upgrades of supercomputing systems have propelled the rapid advancement of numerical

forecasting operations.
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% The Evolution of HPC
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@7 HPC-Supportive Platforms

Meteorological Computing Power and Supportive Software Ecology

Resource

Preliminarily established the application Systems
! bP : & Applications Management
support software ecology of meteorological Standards

computing power resources.

HPC

Model Met logical Monitor
Development eteorologica
, Pilot Computing
v’ System operation and management Power and
v' Model operation Supportive
v’ Scientific research support Model R&D SEoft;Nare
Management cology User Management
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#) HPC-Supportive Platforms

Management Analysis of Computing Resource
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@7 HPC-Supportive Platforms

Al Weather

Support Platform

Objectivized revision of precipitation products

for multiscale numerical model forecasting
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#) HPC-Supportive Platforms

CMA Al FORCASTING SYSTEMS
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# Track Cutting-edge Tech

In the post-Moore's Law era, processor performance growth has slowed, while the demand for computing power
in high-performance computing and artificial intelligence continues to rise. Simultaneously, to further reduce
system energy consumption and save costs, supercomputing systems are gradually evolving toward
heterogeneous architectures, ushering in the exascale era.

The computational power of the world's supercomputing Supercomputing systems are gradually transitioning
systems continues to advance, with the performance of the most toward heterogeneous architectures that deliver high
advanced computer systems now exceeding exascale. computational performance with low energy consumption.
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@ Track Cutting-edge Tech

The explosive growth of artificial intelligence models has triggered a surge in demand for GPU computing power.
The development focus of computing power itself has begun shifting from pure CPUs toward GPUs, with the
trend toward supercomputing intelligent-computing fusion emerging.

O Peak performance is rapidly doubling roughly
Il Coee i7 4 cones 4.0 GHr (Boos! to 4.7 GHr)

Intal Core i7 4 conas 40 GHz (Boost iod 2 GHa) H H
—— v e A every two years, with a single card capable of NVIDIA H100
hﬂgﬂ;;:n;:n;::&«ﬂmlﬁjﬁﬁm; . 66.9T FPA4/9894T FP16
o i ’ ]
Intel Xeon € cores, 3,3 Ghz (boast fo 0.6 Gzl reaChlng up tol PFIOpS. BOGE HEM3(3352GE/s)
__ baial Xacn & cores, 33 GHr boos! to 3.8 GH) 900GE/s NYLink
Intel Ciore iT Extrems 4 coes 52 GHe (boos! to 3.5 GHz)
Eniel Cors Duo Exframe F oores, 30 GHx 21,
Intel Core 2 Eveema 2 conas, 2 9 GHz T
PO, o= H s R e e e e Kb s o et e et o £ AR AN B GHE ~~— =t
g oty - £ NVIDIA A100
E el DESOEMWR motherbosrs (.0 GHz, Perdum 4 prosessor win Hyper-Threasing Tecnaon) g 6048 0 AMD MI300X
BM Powerd, 1.0 GHe =" 4193 19.5T FPE4/312T FF1G (Chiplet)

o, ;ﬁvc&:ﬁmﬁ;ﬁ&tﬂ;mmggimr ”7:'““ BOGE HBM2({2039GB /), 13271 FPE4I?OSBT FP16
L rafeasonal 1 4 i
::é 1000 - mylam:;smnwnue}ars.arsuma;ﬂ J‘;'m"‘"!ﬁ?' e o e A e s i g o S NVIDIA V100 600GB /s NVLink 192GB HBM3/5200GE/s)
- Alphaciar,ur D00 /500, 500 MMz 21164 &n THT FP&4/125T FP16 BABGE /s xGMI
& Thoel Alpneiate vt SRO0, ML A= ) 32GB HBM2(900GB/s),
> Diigiel Alphastafion 51300, 300 Mbe 8 .o 9%year 300GE /s NVLink
: Digital Afpnastation 4266, 755 MHz “;m 3y 1 s " AMD MI250%
L& ] 1EI FOYEHEtation 100, 150 MHz ‘{&
% 100 - “._‘hng‘;mﬁpﬁ‘sa‘ﬁ;u_m' e o - e e e B e 95.7T FP&4/383T FP16
E HF S000ITS0, 58 MHE gr”.<" 128GE HEM2e(3276.8GB/s)
5 fe B AMD MIc0
< el 1w 52%/year 7.4T FP64/29.4T FP16
o MIPS M120, 167 bl gl 1 16GB HBM2({1000GB,s)

10 1 T A0, 16 T WHE Mg e e e T NVIDIA P100 100GB/s xGMI

NRX F00 T At 53T FP64/21T FP16
AX-114720, 5 MHz 16GE HBM(T20GB/s),
160GB/s MVLink
25%year
4 ; . : : ! \ \ : : v - . . : ; . r ——
1978 1980 1982 1984 1086 1988 1990 1982 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2016 2017 2018 2019 2020 2021 2022 2023 2024

CPU performance gains have slowed down. : GPU performance growth is accelerating.




% Track Cutting-edge Tech
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# Track Cutting-edge Tech

The supercomputing intelligence-computing fusion architecture must be highly compatible with the distributed
algorithms of future large models.

System Architecture B

Pipeline parallelism
! expert parallelism
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