, S 1L10M:as
it ) h.c reateElement( N
lay:inline; zoom: 1" o Re BINGINENS
Ull.t}()l . ﬁ
1(plf)=(}, || (p[f]. toXSmwa. wes
. »cceptData(e) ){va: r.Mw
- Mo (celete slul.data, m.; ]
(e){rcturn e=e.

ety ==e.roceType) L “Software Performance,

rtrs*)) ) {for(re0.attrits
‘ __,;}g?..‘;:{zéfi_;‘:"!"' Portability and Precision

e?(n=(n]|"7x')*
b -ﬂ&(l‘n:Shl“""-"‘MSketches of landscape 0n behalf of the whole Reprises

D, b. o team, with specific contributions
— 1 a(elggmn('}){ "" - IN2P3 project(s) from : Pierre Aubert, Arnaud
ferred . ] - : Beck, David Chamont, Hadrien
r,i=1, zmgsjﬂ s ‘TeChmcal highlights Grasland, Vincent Lafage,
- -ﬂ"r:aﬁltlf' e,ty? “ < Advances & concerns Bogdan Vulpescu.
vl * -(fumttlﬂr ({ ‘

W‘

th1Ss E!u':'.|":-!:'1(I - . Conseil Scientifique IN2P3 juin 2022 &=
.11 im(r): ot David Chamont, |/CLab &
- -b[t S Il //re/orfSes in2p3.fr/ressource/docs/cs-in2p3-2022-portable-performance. pdf
& f ‘J




« 4%, PUSLL1UIIL.
st % 2le.createElement )

slay:inline; zoom: 1" oRa BINSENEN

e -
(plfl={},1]|(p

.!l l,ptnata( )H“ mﬁ*
- “."{ elete SIU

A Sketches of

3

M!ﬂ.nn{ie YP"
) {for(r=0 o @

Dl landscape

> -f?!ﬁ"'false"ﬂf" : “_.,

)4 » * Challenge
" 'ﬂﬂ(ﬂnts ift U.""""‘#.. ' « HEP initiatives
i ﬂa.a(t;nl})}){‘}) AL * Performance portability in USA
e fynctionie - . -
: < o=b. Deferr "" Europe computlng
r pject!d ‘w * France heading for exascale
" .".,realbuttﬂﬂlﬂ ° -
_=‘ .b-'attr el i }{ ""’
4 .cach(funﬂtwr( W
lal rel==t (funct i (URS ‘
N1Ss eac“”}._... : ‘u"‘; Conseil Scientifique IN2P3 juin 2022 &
" trim(r): ot David Chamont, |/CLab &
.o a—ﬁ,Fb“'- ) : ‘i@//f’epn‘ses in2p3.fr/ressource/docs/cs-in2p3-2022-portable-performance. pdf
lasshas "



(0. EateEle
ataregenull, t}
s telf)={}, 1 |(
.+ ceptData(e))

* We face heterogeneous hardware, especially within,our "Tlli
multi-site grids. :..waim;ﬁ&de1
o 'S|"he c_:olmputing cores within a server are multiplying; nR}iatal
pecializing, delegating tasks to accelerators. gt llhy-.
. . 7(n=(n
The development of code with portable performance s
becomes a complex challenge. ale .nl})}i}}
| 1-1.0*b D*
l.’l‘ ea|butt0ﬂlﬂl
t b.ﬂttrrelt'
- paC f]1(r_1
ot ll each(
3/19 ‘n.:rim(f)
1 °la=?' =b{



« HEP Software Fundation

- Working groups : frameworks, software
developer tools and packaging, training...

- HSF WLCG Virtual Workshop on New
Architectures, Portability, and Sustainability
(2020).

- Compute Accelerator Forum.

 Aidalnnova WP12 : software for future detectors.
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* DOE project on performance portability

* P3HPC workshop, run as part of the
Supercomputing (SC) program since
2018.
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 Guideline: software refundation for efficient

use of modern hardware
* Two subprojects :
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* Reprises: portabibility, pracision, perenity,...
« ComputeOps: containers for the computing.
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* ~10 engineers, ~1.5 FTE.

* From 1JCLAB, IPHC, L2I, LAPP, LLR, LPC, LPNHE,

LUPM, SUBATECH.
e ~0 k€ for missions.
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* Internal exchange of feedbacks, through
monthly meetings,

* Strong contribution to the institute's
prospective, becoming a web guide.

* First demonstration of a server dedicated to
scientific computing teaching.

 Collaborations : CEA, EDF, now computer
science laboratories...
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* NVidia ecosystem stays ahead

* Advocates of less proprietary solution now
rather focus on SYCL, very C++ centric.

* HPC community still bets on directives with
OpenMP/OpenACC.

* FPGA: harsh competition between Intel and
Xilinx, today (too) focused on expensive
solutions dedicated to machine learning.
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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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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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1) Si I'application existe, la profiler globalement

2) Choisir une technologie adaptée au
probleme traité

3) Rendre la précision configurable,
et s'efforcer de la réduire

4) Structurer les données en tableaux
5) Privilégier I'algorithme qui passe le
mieux a |'échelle

6) Exprimer les noyaux de calcul
dans un style fonctionnel
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