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Exascale ?

An exascale computer
is expected to achieve at least 

1018 or  1 exa or  1 E or 1 quintillion Flop/s 

1 quintillion 
=

  the width of the milky way galaxy in km
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Today Largest Supercomputers
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Nov 2020 ranking

0.5 EFlop/s 29 MW



First Exascale Machine ? 

• Aurora (US) was expected in 2021, delayed 
indefinitely due to ongoing Intel 
manufacturing issues with 7nm chips.

•  Frontier (US) should be first in 2021:
– 1.5 EFlop/s
–  $600 millions
– AMD Epyc CPUs and Radeon Instinct GPUs
– 30 MW
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EuroHPC machines
(50% EU, 50% Countries)

Exascale machines (call open)

• France ? 
• Germany (may be 2 machines) ?

Pre-exascale machines:

• LUMI, CsC, Finland
• LEONARDO, CINECA, Italy
• MareNostrum-5, Barcelona Supercomputing Centre, Spain

Petascale machines:

• LuxProvide, Luxembourg
• IZUM, Slovenia
• IT4Innovations National Supercomputing Centre, Czech Republic
• Sofiatech, Bulgaria
• Minho Advanced Computing Centre (MACC), Portugal,
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LUMI, Finland

6

0.5 EFlop/s



LUMI, Finland

• LUMI  will use 100% renewable carbon neutral 
energy (hydropower). 

• The heat generated will provide 20 percent of the 
district heat of the area

• « One of the most energy efficient supercomputers  
in the world »

7



EU Exascale Machines

• Likely with many accelerators (only way to keep energy 
budget around 20MW)

• One at least with a « european processor » (from EPI initiative 
?)

• Delivered in 2023
• France:  Bruyères-le-Châtel 
• Main challenge for applications: accelerator support
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