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Laboratoire &’Annecy de Physique des Particules

Hadamard Product Reduction
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< LAPP School computing example

Laboratoire &’Annecy de Physique des Particules

Gray Scott reaction (a chemistry game of life)

u+2v — 3V

Computing : VvV — P
% = ruvzu—uvz—i—ﬁx(l—u)
% = er2v+uv2—(f,+k,)><v

u and v are concentration of product U and V

ry and r, diffusion rate of U and V

k. (Kill Rate), conversion rate from V to P

f, (Feed Rate), speed of process which feed U and kills V and P

V2u and V2v are différence of space concentration between
current cell and its neighbours
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< LAPP School computing example

Laboratoire &’Annecy de Physique des Particules

Gray Scott reaction (a chemistry game of life)

u+2v — 3V

Computing : vV — P
% = ruvzu—uvz—i—ﬁx(l—u)
@ = er2v+uv2—(f,—|—k,) X v
ot
u and v are concentration of product U and V Easy to understand
ry and r, diffusion rate of U and V Not so easy for the compiler
k. (Kill Rate), conversion rate from V to P Possibility of high speed up

f, (Feed Rate), speed of process which feed U and kills V and P

V2u and V2v are différence of space concentration between
current cell and its neighbours
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Performance tests
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Memory Profiler

MATL
NUMA Prof
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Tools
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Compilers
Valg

LLVM : CLang /
CLang ++/ FLang
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Valgrind

LLVM : CLang / GNU : GCC/ G++/
CLang ++/ FLang GFortran

Memory Profiler

MATL
NUMA Prof
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Tools

Compilers

Valgrind

LLVM : CLang / GNU : GCC/ G++/

CLang ++/FLang GFortran
<3 tel
Memory Profiler YT In e 5
MATL ooy ICPX / dpcH+
LSS nvc++ / nvfortran
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CLang ++/FLang GFortran
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Laboratoire d'Annecy de Physique des Particules

Marseille Rouen
Toulouse - CPPM - CRIANN

- L2IT

- CALMIP

- CERFACS Annecy

- ONERA s

- CUTIS LAPP Compiégne

~ 40 people - UTC

9 Teachers

IDF .
- Maison de la &3 YouTube Belgium

. s - Université de Namur
Simulation

Bootstrap
Sophia Antipolis Morocco
- Mines Paris

- College of computing de
-PSL Senegal s AL
- Cemef - CINERI
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Hardware :
- CPU : Intel, AMD
- GPU : NVidia CC >= 6, AMD

Bare Metal

=
docker

CRIANN
s388: 0

slurm
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Sponsors
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Science to the CORE

Computing center access

Engineers helping at bootstrap day
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< LAPP Statistics : 2024

Laboratoire &’Annecy de Physique des Particules

GRAY SCOTT 500
scHooL 2024 v
e et 4

sites satellites  pays

- 9 teachers
- 18 webinars (almost weekly from January to June)
- 3 connection modes
- 12 Satellitte Sites
- 4 countries (France, Belgium, Morocco, Senegal)
- 642 Attendees
- ~400 people following school on YouTube
- ~200 people following school on Discord (530 Discord accounts created)
- ~50 Containers-lectures compatible with Docker, Apptainer, Podman,
Kubernetes and OpenStack
- Lectures available on laptop/remote server/HT condor/slurm (Intel / AMD)
- 60h of streamed lecture after editing (127 GB)
- 1 bootstrap day (Annecy + Toulouse)
- 1 extra day (hands on + discussion) @ Annecy

9 2

formateurs et semaines]
formatrices

¢
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Laboratoire &’Annecy de Physique des Particules

Statistics : 2024

- 9 teachers

- 18 webinars (almost weekly from January to June)

- 3 connection modes
- 12 Satellitte Sites

- 4 countries (France, Belgium, Morocco, Senegal)

- 642 Attendees

- ~400 people following school on YouTube

GRAY SCOTT 500
scHooL 2024 Forméas

SE———e— 12 4
sites satellites  pays

9 2

formateurs et semaines]
formatrices

¢

- ~200 people following school on Discord (530 Discord accounts created)
- ~50 Containers-lectures compatible with Docker, Apptainer, Podman,

Kubernetes and OpenStack

- Lectures available on laptop/remote server/HT condor/slurm (Intel / AMD)
- 60h of streamed lecture after editing (127 GB)

- 1 bootstrap day (Annecy + Toulouse)
- 1 extra day (hands on + discussion) @ Annecy

+ one spinoff of Rust lecture
in Slovakia

Pierre Aubert, Gray Scott 2026 - 2027
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(LAPP Statistics : 2024

GRAY SCOTT 500

scHooL 2024 feumitie

Ecole d'été HPC : Programmation et ‘Optimisation

il e 12 4

= sites satellites  pays

9 2

formateurs et semaines]
formatrices

- 9 teachers
- 18 webinars (almost weekly from January to June)
- 3 connection modes
- 12 Satellitte Sites
- 4 countries (France, Belgium, Morocco, Senegal)
- 642 Attendees
- ~400 people following school on YouTube
- ~200 people following school on Discord (530 Discord accounts created)
- ~50 Containers-lectures compatible with Docker, Apptainer, Podman,
Kubernetes and OpenStack
- Lectures available on laptop/remote server/HT condor/slurm (Intel / AMD)
- 60h of streamed lecture after editing (127 GB)
- 1 bootstrap day (Annecy + Toulouse)
- 1 extra day (hands on + discussion) @ Annecy

¢

+ one spinoff of Rust lecture
in Slovakia

Next school : 23 june - 04 July 2025
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< LAPP Statistics : 2025

Laboratoire &’Annecy de Physique des Particules

- 9 teachers
- 17 webinars (almost weekly from January to June)
- #5400 views on YouTube
- 3 connection modes
- 16 Satellitte Sites
- 51 countries (basically from America to New-Zeland)
- Officially 31 countries (19 in Europe)
- ~500 unique attendees
- 80% Accademia, 17% Industry, 3% other
- ~200 people connected each day : E
- ~933 people on Discord - ifmefes
- +50%(~2) Containers-lectures compatible with Docker, Apptainer, Podman,
Kubernetes and OpenStack for x86 AMD_64 and also ARM
- Lectures available on laptop/remote server/HT condor/slurm (Intel / AMD)
- +90h of live streamed lecture
- 1 bootstrap day (Annecy + Toulouse)
- 1 extra day (hands on + discussion) @ Annecy
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< LAPP Statistics : 2025

Laboratoire &’Annecy de Physique des Particules

- 9 teachers - p ‘
- 17 webinars (almost weekly from January to June) Pl LR
° e "
- +5400 views on YouTube i e e

- 3 connection modes
- 16 Satellitte Sites
- 51 countries (basically from America to New-Zeland)
- Officially 31 countries (19 in Europe)
- ~500 unique attendees
- 80% Accademia, 17% Industry, 3% other
- ~200 people connected each day
- ~933 people on Discord P i e
- +50%(~2) Containers-lectures compatible with Docker, Apptainer, Podman,
Kubernetes and OpenStack for x86 AMD_64 and also ARM
- Lectures available on laptop/remote server/HT condor/slurm (Intel / AMD)
- +90h of live streamed lecture
- 1 bootstrap day (Annecy + Toulouse)
- 1 extra day (hands on + discussion) @ Annecy

Next school : 22 june - 03 July 2026
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- Multi-CPU
- Multi-CPU - Multi-GPU
- Multi-GPU - Multi-Node
In a blade server In a full rack or full computing center
Pyramid Algo
Pyramid Algo Multi-Rack (CPU + GPU)

CPU + GPU

- MPI, OpenShmem, NvShmem, NCCL,
cuTile, PyTorch (+NCCL), Dask, Co-Array,
Legate, MVAPICH2 ...

- With Mocks and Unit Tests

Strategies by respect to the network

- Development with Minikube
- CI with Kind
- How to deploy with Kubernetes (K8s, K3s)

2027 - Fall Gray OPS

For IT people :
How to prepare computing
center to ease deployment

- CPU / GPU ressources
- Scalability
- Maintainability

Worker Nodes :
- With External Network
- With Local Network only
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