0o
LS
..........

.......
---------
.................................................................................................................

Perspective on the HPC Community — An
Update from 2017

87t HPC User Forum
Stuttgart, Germany, October 24, 2024

Michael Resch, HLRS/IHR, University of Stuttgart

\

'

M|

M

-]

o= "
i 8

tea

'

1

e mm 1

= ’
1
-
{c —i
|

HPC User Forum ts  October 24, 2024 ::



Economy

Software

s ——

Hardware

CSE — HPC

Infrastructure

Organization .M '«ll\ i

a2 & e

3 2

i AelBE || |
w = |

HPC User Forum .+ October 24, 2024




TRLE AR AL LS L LS L TRy

'7’ \
I
e/ l
HPCTralnmg
N Industry
) S|

P Qscs

e Automotive Simulation Center

Research

CSE — HPC

Society AN HLRS@GCS

| Vi
i

Simulatio the political
decisieh making process

HPC User Forum

HLRS Long Term Strategy (2014)

Hardware

Infrastructure

Ml Y

5 S |

October 24, 2024



------
ot lieetite

R

Contents

* What we see
e What we think

* What we do
— Al
— Digital Convergence

— Applications
* Summary

HPC User Forum vv  October 24,2024 ::




WHAT WE SEE

HPC User Forum vv  October 24,2024 ::




Our KPIs
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What we see

e End of Moore’s law

* Everybody wants has Exascale

— China

— Japan

— US

— Korea

— Europe (EU)

— UK (Europe)
* Energy is still a killer but nobody cares
 Data and Al trump energy
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What did Gordon Moore say?

* “The complexity for minimum component costs has
increased at a rate of roughly a factor of two per year’

 Gordon E. Moore, Cramming more components onto
integrated circuits, Electronics, Volume 38, Number 8§,

April 19, 1965

’
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Moore’s Law and Reality

48 Years of Microprocessor Trend Data
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Oryginal data up to the year 2010 collkected and plotted by M. Horowitz, F. Labonte, O. Shacham, K. Olukotun, L. Hammond, and C. Batten
New plot and data collected for 2010-2019 by K. Rupp

https://www.semianalysis.com/p/a-century-of-moores-law
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The end of Moore’s law?

* Jensen Huang (NVIDIA), ,Moore’s law is dead.”
September 2022, according to:
https://www.digitaltrends.com/computing/nvidia-says-
falling-gpu-prices-are-over/

* Ann Kelleher (intel), ,,Innovation is not dead, and we
will maintain Moore’s Law as we always have, through
innovation — innovation in process, in packaging and in
architecture.” February 16, 2022
https://www.intel.de/content/www/de/de/newsroom/
opinion/moore-law-now-and-in-the-
future.html#tgs.kdgwx?2
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What we think

* Increase of peak performance will slow down
* Exascale wil-be-is a huge success

 Power consumption is prohibitively high

= Data Al is a market/field bigger than HPC
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Moore’s law was driving innovation

Performance Development
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What did Gordon Moore say?

* “The complexity for minimum component costs has
increased at a rate of roughly a factor of two per year’

 Gordon E. Moore, Cramming more components onto
integrated circuits, Electronics, Volume 38, Number 8§,

April 19, 1965
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#1 TCO / Power in HPC

Performan velopment
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What we do

* Moore's law
— Turn the center around towards solutions / applications

— Media Solution Center / Medical Solution Center / City
Planning Solution Center

* Exascale
— Support Exascale initiatives
* Energy
— Tune everything to avoid huge power consumption

— It worked so well we reduced our energy costs even during
the Russian war energy price spike. Our power went down
from about 6 MW to about 3,8 MW without a loss of
performance
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What we do (continued)

* Data
— Merge data, Al and HPC

* Strategy
— Focus on solutions and sustained performance
— Focus on engineering and global systems science
— Focus on training
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STRENGTHS WEAKNESSES

HPC is a well , * Moore’s law
established community ends
HPC has a history of * Operational
disruption costs are
HPC is a key exploding
technology
SWOT
ANALISYS
HPC
THREATS
No further OPPORTUNITIES
breakthroughs
e Lack of * New architectures
overment (Neuromorphic,
unding Photonic, Quantum)
e Lack of * New algorithms
interest * Alasanew

technology driver
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Summary
* Everything changes

e Eternal truths are neither eternal nor true

e “Se vogliamo che tutto rimanga come €, bisogna che
tutto cambi” Tomaso di Lampedusa, || Gattopardo, 1958
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Al around the world (just news)

* EU:
— Al act / Al regulation
— Al-Factories (300 M€)
* US:

— Executive Order on Safe, Secure, and Trustworthy
Development and Use of Artificial Intelligence (EO 14110)

— The National Artificial Intelligence Research Resource (NAIRR)
* UK:

— 1 bn € for Al
e South-Korea:

— 260 M€ for an Al system — to be doubled
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Digital Convergence

HPC Data

Systems Data growing

getting faster exponentially

but at a slowi

rate

Al People

Methods New Type

getting better of expertise
required
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Intensive Care Unit Usage during COVID-19

Figure 4: Forecast of COVID-19-related ICU demand in low-dynamic setting (case 2)
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Sebastian Klusener et al, Forecasting intensive care Unit demand during the COVID-19
pandemic: A spatial age-structured microsimulation approach, 2021
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