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Plan for the Next Two Hours
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First hour, three short talks: 
‣ Carsten Bauer 
‣ Mose Giordano (UCL) 
‣ Ludovic Räss (ETHZ)

Second hour, “HPC” tutorial 
‣ On Noctua 2 cluster (see image) 
‣ https://github.com/carstenbauer/juliahep-hpctutorial



What is “HPC”?
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“HPC” == I’m running code on a supercomputer? 
‣ Efficiency? 
‣ No MPI no HPC?

What about GPU(s)? 
‣ NVIDIA A100 >> multiple CPU nodes

Trivial parallelisation (replicas)?



Condensed matter physics / quantum field theory 
‣ Large-scale Quantum Monte Carlo simulations 
‣ O(15 Mio. CPU-core hours) 
‣ O(100 TB)

Where I Come From
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HPCDomain Science
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Inclusive HPC
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HPC

Domain 
Science



LIKWID.jl + Pluto.jl
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More: https://youtu.be/l2fTNfEDPC0

https://www.youtube.com/watch?v=l2fTNfEDPC0


Julia Can Be Fast
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Julia Can Be Parallel
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GPU-Parallel 
(ParallelStencil.jl)

MPI-Parallel 
(Trixi.jl)

≈ 60k ranks

More on GPU → Ludovic’s talk



Julia Can Be Generic
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Fugaku performance benchmarks by Mose Giordano 
‣ arxiv.org/abs/2207.12762

More on AXPY → HPC tutorial

http://arxiv.org/abs/2207.12762


Julia Code Is Portable
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(As long as you stay within the Julia-verse. Using system software can be tricky.)



New Challenges (at Scale)
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> 15 minutes!
Julia depot can get under (a lot) of  pressure! 
‣ Location matters (NFS vs GPFS vs RAM)

Memory footprint, O(1 GB) per proc. 

‣ Increasing since Julia 1.6 😢

Many more challenges: “interactivity at scale”, tooling, …

Multithreading + GC



Julia HPC Projects
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CliMA @ Caltech 
‣ Climate Modeling Alliance 

CESMIX @ MIT 
‣ Exascale simulation of materials in extreme 

environments 

Trixi @ RWTH Aachen / HLRS 
‣ Computational fluid dynamics 

GPU4GEO @ ETH / CSCS 
‣ Computational earth science 
‣→ Ludovic’s talk 

…

Oceananigans.jl

http://clima.caltech.edu/
http://computing.mit.edu/cesmix
https://trixi-framework.github.io/Trixi.jl/stable/
http://pasc-ch.org/projects/2021-2024/gpu4geo
https://github.com/CliMA/Oceananigans.jl


Julia HPC Community
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Julia Slack 
‣ #hpc 
‣ #distributed 
‣ #performance-helpdesk 

Monthly Julia HPC call 
‣ https://julialang.org/community/#events 

At conferences 
‣ JuliaCon23, SC23, PASC23,  

SIAM CSE 23, …

arxiv.org/abs/2211.02740

https://julialang.org/community/#events


Summary
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‣Julia can be a great option for HPC! 
‣ serial and parallel performance on-par with Fortran/C/C++ 
‣ portability and high-productivity 
‣ new opportunities, e.g. interactive HPC 

‣New challenges 
‣ workflow / interactivity at scale, Julia depot, system binaries, … 

‣“Early adoption” cost 
‣Julia for HPC is a niche 
‣ lack of support, tooling, …

The Julia for HPC community is small but vibrant. Join us!
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