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| An official website of the European Union How do you know? v

Q Search ’

The European High Performance Computing Joint Undertaking (EuroHPC JU)

Home AT IRY, fccess to Our N Researgh& v News & Sl Rodin
Supercomputers Innovation Events

Leading the Way in European
Supercomputing

EuroHPC JU is a joint initiative between the EU, European

countries and private partners to develop a World Class
Supercomputing Ecosystem in Europe.
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Rpeak | Rmax
(Pflops) | (Pflops)

Finland HPE 539,0 386,0

Leonardo Italy Atos 315,0 249,0 7 2

MareNostrum £ Spain Bull/Lenovo 295,0 215,0 8 3
Meluxina  Luxembourg Atos 18,3 12,8 89 22
Karolina Chechia HPE 12,9 9,6 135 37
Discoverer Bulgaria Atos 5,9 45 188 59
Vega Slovenia Atos 5,4 3,8 226 68
Deucalion Portugal Fujitsu/Atos 5,0 3,9 219 67

EuroHPC
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Horia Fearing China, US Blocks the Sale of

China Nvidia GPUs to the Middle East
Topics st e Since 1987 - Covering By Agam Shah

AL LRI the Fastest Computers
Sectors in the World and the September 1 2023
Exascile September 1, 2022 Fegple Wholin SRSHIESHES

Toem The U.S. has put more curbs that block the sale of certain

Specials New trade restrictions levied by the United States against China limit the sale

© Home Nvidia GPUs to the Middle East, largely under fears that the

O 0 06 06 6 060 060 0 06 0 0 O

. of cutting-edge HPC and Al technologies from Nvidia and AMD to the world’s o technology will be accessible to China.
second-largest economy. © Topics

Podsast The setback for Nvidia was revealed in the company’s 10K filing
In an SEC filing, Nvidia revealed it was prohibited from exporting its A100 and © Sectors with the U.S. Securities and Exchange Commission.

Events forthcoming H100 GPUs to China and Russia, effective immediately. The © Exascale i » .

i . : s e & In the filing, Nvidia stated that the U.S. government, in the most
. stated purpose of the licensing requirements is to prevent “military end use’ ) »: . ;

Solution Channels By thiesanations © Specia recent quarter, “informed us of an additional licensing

Job Bank v . requirement for a subset of A100 and H100 products destined
AMD reported it had also received instructions from U.S. authorities to halt O, *Rasoun to certain customers and other regions, including some

About sales of its top GPU chip, the Instinct MI250, to China and Russia. A variant of Library countries in the Middle East.”

Subscribe thatichip, the MI250X, powers;the U. 5. Department of Energy's Frontier © Podcast Nvidia is already banned from selling the A100 and H100 GPUs
supercomputer, which became the first officially ranked exascale © Events to China because of export controls restricting U.S. companies

supercomputer earlier this year. from exporting advanced A.l. and chips. Nvidia devised the

$ Reuters World v USElection Business v Markets v More v

US sets new rule that could spur Al chip

shipments to the Middle East

White House Mulls Expanding Al Chip By Karen Freifeld
Export Bans Beyond China

By Ali Azhar

Go

September 30, 2024 9:56 PM GMT+3 - Updated a month ago <

October 31, 2024

The Biden administration is reportedly considering capping
sales of advanced artificial intelligence (Al) chips from US-
based manufacturers like AMD and Nvidia to certain countries,
including those in the Middle East. The move represents
concerns over the use of advanced Al chips for surveillance and
military applications. Al technologies can be used to enhance

the capabilities of autonomous drones, cyber warfare,
sophisticated mass monitoring systems, and several other
applications.

AMD and Nvidia, the two leading Al chip manufacturers, could
face restrictions on their export licenses for advanced Al chips.




HALO ™ xEtl‘lropean Processor

HPC'/U LE/\DERSHlp — og® °
ORGANIZATION Iinitiative

Similarly, countries are beginning to invest in the idea of “HPC R o
nationalism.” This term refers to the tendency of countries to | readmore |
develop their own HPC technologies, infrastructure, and
expertise to achieve technological independence or superiority.

Again, international cooperation is impacted when countries Framework
. : : . . partnership agreement
have vested interests in developing their own processor chips, in European low-power
systems, and software stacks. microprocessor
technologies

WHaua npeacrasmna 96-aaepHbiii Arm-npoleccop co6cTBeHHoN pa3paboTku — 3To
nepBblit MecTHbI# HPC-unn

19.05.2023 [19:08], Marseii Gunbiuns

Ha 3710if Hepene wHAMACKMIA LleHTp passutua nepenosbix Bbiuucnenmnii (C-DAC) aHOHCMpoBan nepsbii B CTpaHe paspabotaHHbii
CAMOCTOSITENIBHO NPOLIECCOP ANA BbICOKONPOM3BOAUTENbHBIX BbiuucieHnit (HPC). Mepsbiit MHAMACKWIA YN, Ha3BaHHLIA AUM, OCHOBaH Ha
apxutekType Neoverse V1 Zeus (Arm v8.4) n MOXeT MaciabupoBaTbes 10 96 saep. OXMAAETCA, UTO OH MOSBUTCA Ha PbiHKe yxe B 2024
roaly v Gy/ieT BbiNyCKaTbc N0 TEXNpoLLeccy 5 HM Ha MoWHOCTAX TSMC.

| Fabrication 7nm FF TSMC 5nm FF
Y Technology
' ,i Core (48+4)-Cores, 2.2 GHz (typical)  96-Cores, 3.0 GHz (typical)

. Configuration

DDR Configuration No DDR

HBM 32-GB HBM2 (4-Controllers)
: BW = 1TB/s
S Pcle 16 PCle Gen3 Lanes
Power Not Known
Performance (DP) 2.7 TFLOPS per socket

National Supercomputing Mission (NSM) 4 Bytes/FLOPS 0.38

3.5+ GHz (turbo)

16-Channels (32 bit) DDR5-5200
BW =332.8 GB/s

64-GB HBM3 (4-Controllers)
BW =2.87 TB/s

64 PCle Gen5 Lanes

300 W (TDP)

4.6+ TFLOPS per socket
0.7
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N t e om t 'E o m. "
oh .t Top500, HPCG500, Green500; Graph500

m t Rmax | Rpeak | Power m t mw GraphSOGraphSO
T0p500 (Pflops (Pflops) | (kW) Top500 ( HPCG50 HPCG ( Green50 SSSP

Frontier - HPE Cray EX235a, AN

Optimized 3rd Generation EPYC 8 699 904,001 206,00 1 714,81 22 786,00 70,33 2 0,80 13 3 -
5 Aurora - HPE Cray EX - Intel
Exascale Compute Blade, Xeon 9 264 128,001 012,00 1 980,01 38 698,00 51,11 3 0,28 42 5 -
3 Eagle- Microsoft NDv5, Xeon
Platinum 8480C 48C 2GHz, NVI 2 073 600,00 561,20 846,84 66,27 - - 294 - =
4 Supercomputer Fugaku
Supercomputer Fugaku, A64FX 7 630 848,00 442,01 537,21 29899,00 82,28 1 2,91 68 1 3
5 LUMI- HPE Cray EX235a, AMD
Optimized 3rd Generation EPYC 2 752 704,00 379,70 531,51 7 107,00 71,44 4 0,84 12 - -
6 Alps- HPE Cray EX254n, NVIDI
Grace 72C 3.1GHz, NVIDIA GH 1 305 600,00 270,00 353,75 5194,00 76,33 5 1,01 14 - -
2 Leonardo- BullSequana XH200(
Xeon Platinum 8358 32C 2.6GH 1 824 768,00 241,20 306,31 7 494,00 78,74 6 0,99 28 - -
8 MareNostrum 5 ACC
BullSequana XH3000, Xeon 663 040,00 17530 249,44 4159,00 70,28 12 0,45 15 8 -
9 Summit- IBM Power System
AC922, IBM POWERSY 22C 2414 592,00 148,60 200,79 10096,00 74,01 7 1,42 72 - -
Eos NVIDIA DGX SuperPOD
L NVIDIA DGX H100, Xeon Platint 485 888,00 121,40 188,65 - 64,35 = = 311 S =
189 JEDI} BullSequana XH3000, Grs
Hopper Superchip 72C 3GHz, 19584,00 4,50 513 67,00 87,72 94 1,15 1 - =
Isambard-Alphase 1 - HPE Cray
e EX254n, NVIDIA Grace 72C 34 272,00 7,42 9,29 117,00 79,87 - - 2 - -
95 Earth Simulator-SX-Aurora
TSUBASA - SX-Aurora TSUBA! 43 776,00 9,99 1345 1391,00 74,28 18 5,56 91 - -
AOBA-S SX-Aurora TSUBASA
& C401-8, Vector Engine Type 30, 64 512,00 17,22 19,82 1389,00 86,88 13 5,49 193 - -
t MLlPerly h *m ~ h e ML nAdtn, m too® x e e e "o
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FPB4, TF32, bfloatls,
FP16, FPB, INTE

FPB4, TF32, bfloat1s,

FPIE, INTS, INT4, INT1 FRi6

FPIB, INT8, INT4, INT1

FPG&4, FP32, FP16,
bfloatl6, INT8

FPG64, FP32, FPI16,
bfloatl, INT8

FPG&4, FP32, FPI16,
INT8

FPG4, FP32, FPI15,
INTE8
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Lumi Finland 539,0
Leonardo Italy Atos 315,0
MareNostrum5  Spain  Bull/Lenovo 295,0
Meluxina Luxemboul Atos 18,3
g
Karolina Chechia HPE 12,9
Discoverer Bulgaria Atos 59
Vega Slovenia Atos 54
Deucalion Portugal Fujitsu/Atos 5,0
Jupiter Germany ParTeeEvider
** * **
* * EuroHPC

0. .a C
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GPUpertition (AMD Instinct GPU)
CPUpartition (AMD EPYC CPU)
Data analytics partition
Container cloud partition

GPUpertition (NVIDIA Ampere)
CPUpartition (Intel Sapphire Rapids)

— < <«

7PB ultrafast flash storage
80PB traditional storage

5PB flash/NVMe

100PB traditional storage

General Purpose (Intel Sapphire Rapids248PB SSD/flash/HD
Accelerated partition (NVIDIA Hopper) 402PB tape storage

GPUpertition (NVIDIA Ampere A100)
CPUpartition (AMD EPYC)
Accelerator FPGA

Booster (NVIDIA Grad¢opper)
Cluster (RheaEPI project, ARMased)

20PB flash storage

Tape storage

21PB lowatency flash storag
29PBNVMestorage

300PB traditional storage
700PB tape storage
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Jupitercc . h . mxc h o ExasEpt h_ h @ mnr BypHPQU.
(_to*aego)Oa’Eeq);Htlo_’“’o;”"Yh”'m;_)o°. e ™ ch*o+h<t<e*
Jupitet™ . . o me o &Booster Cluster Y

Booster. 6000, - ; X, 1Eflops(fp64, HP), 70+Eflops(8-bits),

¢ . ; ®x¢4* NVIDIA Gracelopper; 4 * InfiniBand NDR (200 Ghit/s),

(4 * CPU Grace (ARM, 72 cores, LPDDR5X, 500GBR)UNVLINk100GB/s bdirectionalbw)

(4 * GPU Hopper H100, HBM3, 4TB/8)\Linkd (150GB/s per direction)
Cluster 1300 - ; &x,5Pflops(fp64, HPL),

¢ . ; ©¢2*(CPUWRhea) 80 ARM cores), 2*64GB HBM+512GB DDRY5; InfiniBand NDR (200 (
Interconnect InfiniBand NDR2QO Gbit/s), DragonFly+ groug=afTreeinside each group) for Booster,
Cluster, storage, administrative infrastructure.

100+100 GB/s
100+100 GB/s

%
4000 GB;/:
4000 GB/s

%

%
4000 GB/:
4000 GB/s

%

Boosterm t h x t x h ~

-



NVIDIA Grace Hopper Superchip

(co-design is not simp)e

NVIDIA GH200 Grace Hopper Superchip

CPU LPDDR5X
<480GB

4x
16x PCle-5

512GB/s

o

(]

a
e
L
15

=

< 256 GPUs

~
P
E

()]
4
x
=
3
>
4

FP64 34 teraFLOPS

FP64 Tensor Core 67 teraFLOPS

FP32 67 teraFLOPS

TF32 Tensor Core 989 teraFLOPS* | 494 teraFLOPS

BFLOAT16 Tensor Core 1,979 teraFLOPS*® | 990 teraFLOPS

FP16 Tensor Core 1,979 teraFLOPS* | 990 teraFLOPS

FP8 Tensor Core 3,958 teraFLOPS* | 1,979 teraFLOPS

A Using the STREAM benchmark, the researchers achieved 3.4 TB/s H100 of HBM3 memory

bandwi dt h, short

Nvi

adbs theoretical cl ai

A Nvidia claims LPDDR5X bandwidth speeds of 500 GB/s, and the researchers measured real-world

performance of 486 GB/s.

A The NVLink-C2C interconnect bandwidth was 375 GB/s for transfers from host-to-device and 297
GB/s for device-to-host. That adds up to a total bandwidth of 672 GB/s, well short of the 900 GB/s

two-way transfers claimed by Nvidia.

G. Schieffer, WahlgrenJ.Ren, Fap L ® t Sy 33

arXiv:2407.07850.
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ANTON ANTON 2 ANTON 3
=
) Tape-out ‘ 2007 2012 | 2020
Sy
E b= Ao 3: S4-node CPU cores 8+4+1 66 528+
©
% —— Anton 2 512-node PPIMs ‘ 32 76 | 528*
: " Anton1 512:node Flex SRAM 0.125 MiB 4Mmi8 66 MiB*
= Atoms / node ‘ 460 8,000 | 110,000*
o P> MDGRAPE-4A
s Clock frequency 0.485/0.970 GHz 1.65 GHz 2.8+ GHz
€ N Best GPUs
5 Best Channel bandwidth ‘ 0.607 Tbps 2.7 Tbps | 5.6+ Tbps
S = Conventional
&, Supercomputers Process node 90 nm 40 nm 7nm
Transistors ‘ 0.2G 206G ’ 318G
log scale! = Die size 299 mm? 410 mm? 451 mm?
10K 100K M 10M 100M Power \3ow 19 W | 360 W
Simulation size (atoms)
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* Evolutionary changes
> 1) Supportadditional functional forms
2) Increase memory capacity

Tune instruction set for MD application

Increase code den

B * Revolutionary changes
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1) Double effective density of pairwise interaction }

: calculation
-4 (2) @ Implement fine-grained synchronization within
memory and network

2x64 nodes 512 nodes
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Two interesting questions came from Jeffrey Vetter at Oak Ridge National Labs, who ask
if the system could scale beyond 512 nodes for larger MD simulations, and whether othel
types of molecular dynamics applications were being considered, such as those focused
on material science.

Adam BatsonD.E. Shaw Reseaith & AR &L OFy GStft &2dz F
capable of scaling larger than 512 nodes in terms of the network in the link layer. But the
machine is definitely designed to operate normally for where a single molecular dynamic
simulation runs on at most 512 nodes...
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- One native European technology will peh t SARMbasedl Rhe& chip, which will succeed the
Rheal chip in Jupiter.

- AliceRecoquewill be for Al and higiprecision HPC.

- Like Jupiter, AlicRecoquenas a modular design. A system with R2e@PUs will act as a nerve cent
onto which modules such as GRatkcelerated and quantum computing systems can be added.

- EuroHPQU also wants to use accelerators developed by EPI (European Processor Initiative) su
EPAC, which is a RI8®ased vector accelerator.

- Europe has no plans yet for a thedascalesystem EuroHP&! S RSNE | NB A Y
exascalé & a (i Zettasdaldsystems were never part @uroHPQU plans, and it seems they
understand the technological limitations ekascalesystems.

- EuroHPQ@QU is funneling more money into quantum computing systems, which will be installed at
computing sites. The organization also connects all 29-pggformance systems in Europe.

- Europe is also making significant upgrades to existing supercomputers.
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