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FOUNDATION MODELS

Since ChatGPT ...

e Pre-trained on massive datasets for various tasks
e Transformative for scientific research and industrial applications

PARADIGM SHIFT IN HIGH-PERFORMANCE COMPUTING ?

e Foundation models demand massive computational resources
« HPC evolving to support Al training (alongside traditional simulations?)

e Challenges include energy and data sovereignty
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HIGHLIGHT LAION

8B Image data set in Europa

Stable Diffusion 1.5,
trained on JUWELS
using the LAION-5B data set
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Resource Shares™ of GCS/NIC, ESM, and VSR Projects
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*Jallocated resource shares (>1%) based on EFLOP on JUWELS (Cluster+Booster) and JURECA-DC (CPU+GPU)



operations per second.

SUPERCOMPUTING: GERMANY AND EU o

. Maximum
A develOping cou ntry? RankCountry ::n;:::)ers n performance
ranking (TFlops)
. 1 = US 172 6,475,559
e Germany lacks hyperscaler-level Al infrastructure , ... ..
. 3 in ltaly 13 837,788
e JUWELS most capable system for Al in Germany , .
Switzerland
e Europe catching up through EuroHPC JU and s ™ o
Germany
national engagement 6 =Finland 3
7 i China 63 319,062
e Key for Germany and Europe to secure scientific ~ ° e *
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SUPERCOMPUTERS SUITABLE AS AI-TRAINERS IN D - 2024

Al Exaflop/s 16 bit
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Enter

JUPITER

The Arrival of

Exascale in Europe
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JUPITER: EUROPE'S FIRST EXASCALE SYSTEM

A Paradigm Shift in Itself — Germany will be on rank wto in total power worldwide

e Balances compute, network, and energy efficiency for versatile apps
e Designed to address the Al training and simulation gap
e Capable of 40 to 80 Al exaFLOP/s at 8 bit

¢ 24,000 NVIDIA GH200 superchips with high interconnect bandwidth.
e DragonFly+ topology for scalabillity.

e Storage includes 29 PB NVMe systems, 310 PB HDDs
and +700 PB tape capacity

e
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JUPITER BOOSTER COMPUTE NODE DESIGN
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ENCODING OF PRECISION

FP64 | IHmmmmnnnnnn""m
FP32 || Sign

FP16 || Exponent

BF16 [/ Fraction

e

S . 9)JiueH s




Al PERFORMANCE
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JUPITER
Installation in progress

e Logistic containers: September
e Energy containers: Begin October
e Data Centre: Mid October
e HPC-Systems: Mid December
e Begin of operation: End of Jan.
- JUREAP on JUPITER starts
e April: Full system
e May: LINPACK
e June: Begin of full operation

- KI Competition

- 1stregular call
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A PARADIGM SHIFT = NOT RIDING THE
WAVE

A blissful, pleasant, and
relaxing Christmas break
3 you and your
families...
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