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HOW EUROHPC WILL HELP TO MAKE EU STRONGER

= Developing a new European L -
supercomputing ecosystem: HPC % * 7] E HPC
systems, network, software, C X w5 uro
applications, access through the t** " **:j
cloud

= Making HPC resources available to
public and private users, including
SMEs.

® Stimulating a technology supply
Industry
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= High Performance General Purpose Processor ARM for HPC
= High-performance RISC-V based FP-HP/SP/DP accelerator
= Computing platform for autonomous cars

= Will also target the Al, Big Data and other markets in order to be
economically sustainable
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EPI PARTNERS
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EPI'IS THE CORNERSTONE OF THE EU DATA SOVEREIGNTY

Artificial Intelligence
(A & Big Data

Servers
& Cloud

Space

Automotive

Industry 4.0
Safety & Robotics

HPC Critical

sovereignty

COPYRIGHT EUROPEAN PROCESSOR

INITIATIVE 2019 3/28/2019 6



EUROPEAN
PROCESSOR
INITIATIVE

END2END - FROM THE AUTOMOTIVE SYSTEM TO THE HPC/AI CLOUD
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WORKFLOWS & DATAFLOWS

{ Instruments J-‘ Filter Variable-sized
T compute tasks

. Simulation
Dynamic I/O
—— Steering Simulation
[ Scientist ] DatafloE/
! Analysis | Analysis Stora@

COPYRIGHT EUROPEAN PROCESSOR https://www.mcs.anl.gov/~wozniak/papers/Dataflow_2016.pdf
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CONSEQUENCES ON SUPERCOMPUTER ARCHITECTURE

Exascale Cellular
Supercomputer
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Automotive eHPC platform

safety / security monitors

interposer interposer

eHPC GP Proc

eHPC GP Proc
ARMvS8 SVE

ARMvSE SVE

Automotive
Safety/security HSL fEst link HsL(e.g. PCle) BXI HSL (e.g. PCle)
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Accelerator
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THE HIGH COST OF DATA MOVEMENT

Conclusion
Operation | Operation Energy | Equivalent Data Movement | Data movement \ .
Cost (nJ) ADD (64b) Energy () - Dont go off-ship!!!
ADD -

=>» SUMMIT node (P9/V100) is a great

0.64 - -
L1->REG 1.11 1.8x L1->REG 1.11 example of what should be
L2->REG 2.21 3.5x L2l 1.10 implemented.
L3->REG 9.80 15.4x L3->L2 7.59 15 [ ] 1 2 [ ]
|58 <2l k| by | DRAM DRAM | 1123 | (Ol k| her
MEM->REG 63.64 99.7x MEM->L3 53.84 il - 2068 || =ece i R e
L - L], L
Sta” 1.43 - - = SOGB’SV ; ?; % ‘35 5093/5"
Prefetching 65.08 - MEM->cache 65.08 5| {1ssl.8 [oe| L™ ;; s ol | R BE
. . 3 gg‘g'wn ‘/; ;\' %e‘g'cp 3
http://hpc.pnl.gov/modsim/20 | 4/Presentations/Kestor.pdf L~ L - - a L) < L
Analyzing the Energy Cost of Data Movement in Scientific Applications (2014) 50 GBis S 8 6 | B socms
GOKCEN KESTOR, ROBERTO GIOIOSA, DARREN KERBYSON,ADOLFY HOISIE P @ B P
Pacific Northwest National Laboratory Richland, WA > Jé. < | Lo 4-;_> -
Energy wall when 7| s , | e
Y

Energy cost for going off-chip is > 150 n) = going off-chip

6.0 GB/s Read
2.2 GB/s Write

.. e TF 42 TF (6x7 TF) <—» HBM/DRAM Bus (aggregate B/W)
Ad d Ition a.l rem arks SEXM g?zegé?;lfe?(?e)s GB) ekl :(smp)
. . . NET 25 GB/s (2x12.5 GB/s) «—» PCle Gen4
- Relative cost grows with each generation L
_ Wi re d e I ay (PS/m m) n Ot i m P rOVi ng J All other speeds (X-Bus, NVLink, PCle, IB) are bi-directional.
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TRENDS FOR (POST) EXASCALE - SUMMARY

= Workflows
m  Specialization

=» rise of accelerators

=>» (relative) decline of extra powerful general purpose processors (GPP)

=>» complexity is on the Accelerator. GPPs will be more and more “data proxies”

= data movement reduction. The right technology at the right place
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GPP AND COMMON ARCHITECTURE

PCle gen5
links

A !)ZD Iinks-
AV 4 to adjacent chiplets

RHEA (Genl)
CRONOS (Gen2) ...

HBM

memories

DDR

memories
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EPAC - RISC-V ACCELERATOR

= EPAC - EPI Accelerator
= VPU - Vector Processing Unit
Bridge to GPP
m  STX - Stencil/Tensor accelerator

= VRP - VaRiable Precision co-processor

TITAN (Gen2)

Bridge to GPP <>
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ROADMAP
EPI IP’s Launch Pad
&
Pan European Research
Platform for HPC and Al Gen3 GPP & ACC Family
2021 2022-2023

2021-2022 Cronos Family — Gen2 GPP 2024-...
Titan Family — Gen2 ACC

Rhea Family - Gen1 GPP

EPI Common Platform EPI Common Platform
ARM & RISC-V ARM & RISC-V
External IPs .
. HPC System Exascale
HPC System PreExascale Automotive CPU

Automotive PoC
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CONCEPT OF COMMON PLATFORM : INTERPOSER

Accelerator(s)
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https://anotherbrain.ai/
http://www.think-force.com/
http://tenstorrent.com/
https://koniku.com/
http://www.adapteva.com/
https://www.mythic-ai.com/
https://www.kalrayinc.com/
https://www.brainchipinc.com/
https://aimotive.com/
https://krtkl.com/
https://www.novumind.com/
https://www.graphcore.ai/
esperanto.ai
https://amperecomputing.com/
https://www.sambanovasystems.com/
https://greenwavesystems.com/
https://knowm.org/
https://greenwaves-technologies.com/
https://www.lightmatter.ai/
https://antmicro.com/
sifive.com
http://www.cambricon.com/
https://www.bitmain.com/
http://www.tachyum.com/
http://www.chipintelli.com/
https://www.cerebras.net/
https://wavecomp.ai/
https://www.pezy.co.jp/
https://thinci.com/
https://groq.com/
http://deepscale.ai/
https://www.teradeep.com/
http://www.deepvisioncorp.com/
http://www.kneron.com/
https://www.gyrfalcontech.ai/
https://www.lightelligence.ai/
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