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HEP Software Fundation,
Community White Paper (2017)

...realizing the physics programs of the
planned and/or upgraded HEP experiments
over the next 10 years will require the HEP
community to address a number of
challenges in the area of software and
computing. It is expected that the computing
models will need to evolve and

to prepare...
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* Laboratoires : APC, IJCLAB, IPHC, LAPP, LPC,

LPNHE, LLR, LUPM, SUBATECH.
* Effectif : ~15 contributeurs assidus.
* Budget : ~13 k€/an.
* Deux sous-projets :
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« ComputeOps : calcul et conteneurs,
coordonné par Martin Souchal ;

« Reprises : performance et précision portables,
coordonné par Luisa Arrabito.
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* Etude des alternatives a Docker : rocket, Ixd,

udocker, shifter, charliecloud,

 Etude des orchestrateurs : Swarm, Mesos,
Nomad, !

* Ecole informatique "Conteneurs en
production”.

* Projet Singularity Hub
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« Tests Kubernetes au CC, a I'APC, au LPNHE...

* Contributions aux |JI, JCAD, JRES.
* Preuve de concept CSAN.
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* Développement de CSAN
 Orchestrateurs : atelier Kubernetes

 Alternatives a Docker : podman, containerd,
cri-o, kata, Ixd/Ixc, runc, crun, gvisor......

« 2022 : Journées INRAE autour des conteneurs
et du calcul

« 2023 : Ecole informatique docker et gitlab-ci
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» Techniques/bibliotheques/outils évalués
- profilage : perf, verrou...

— vectorisation : auto-vectorisation, xsimd,
boost.simd...

- accélération : kokkos, alpaka...

* Dissémination
- Ecole programmation hétérogene
- Ecole programmation fonctionnelle

- Contribution aux prospectives techniques IN2P3
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* Profilage : cutter, Heaptrack...

* Vectorisation : GCC/clang vector extensions,
HPC Proxy.

 Accélération : SkePU, SYCL.

 Précision : CADNA vs Eigen ; article en
préparation.

* Rédaction d'un "Guide pour du logiciel de
calcul PPPP".

» Configuration d'un serveur ambulant.
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SYCL, OpencCL and SPIR-V, as open industry
standards, enable flexible integration and
deployment of multiple acceleration technologies

DPC++
Uses LLVM/Clang
Part of oneAPI|

PVIDIA
CuDa

CUDA+PTX
NVIDIA GPUs

Any CPU

oW  OpenCL +
SPIR. it
Intel CPUs
Intel GPUs

Intel FPGAs
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NVIDIA GPUs

s

Intel CPUs
Intel GPUs
Intel FPGAs
AMD GPUs

(depends on driver stack)

Arm Mali
IMG PowerVR
Renesas R-Car

OpenMP

OpenMP

Go

Source Code

£ XILINX.

triSYCL

Open source
test bed

uawjsadxg

Any CPU

# g
OpenCL

OpenCL +
SPIR/LLVM

XILINX FPGAs
POCL

{open-source OpenCL
supporting CPUs and NVIDIA
GPUs and more)

Pl

SYCL enables Khronos to
influence ISO C++ to (eventually)
support heterogeneous compute

UNIVERSITAT
HEIDELBERG

hipSYCL
CUDA and
HIP/ROCm

SX-AURORA
TSUBASA

nvioiA
cupa

OpenMIP
CUDA
NVIDIA GPUs

CpenMP

OpenMP
Any CPU

-l Rroc

AMD GPUs

VEO

Intel CPUs
NEC VEs

Multiple Backends in Development
SYCL beginning to be supported on multiple
low-level APIs in addition to OpenCL
e.g., ROCm and CUDA
For more information: http://sycl.tech
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de mi-novembre
- Alpha-version du guide
- Premiere démo du serveur ambulant
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