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~ecmwe HPC - Al: Coupling Porting and Optimization

( Luca Marradi, luca.marradi@eviden.com )

Where could Al help in humerical simulation ? CEPP team
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(Vinuesa et al. [1])

Coupling RAPS20 - Al:
1 - Benefits of Al in HPC 2 - General Context 3-Setup

% . Goals
. Tapkle sub-grid modelling by data- "4 . Improve ecRad's accuracy
driven approach —) —) )
o

- « Wall time closer to Tripleclouds baseline
* Extends framework capability: P

automatic differentiation (Kochkov et al

[2])

Tripleclouds (solver A)

* Represent cloud structure

SPARTACUS (solver B)
« Tripleclouds + the 3D cloud radiative effects
« ~3times slower than Tripleclouds

+ Too expensive to run in IFS operational configuration !$OMP PARALLEL DO SCHEDULE(DYNAMIC,1)&
1 $OMP&PRIVATE (JRL,IBEG,IEND,IL,IB)
eCrad loop {

DO JRL=1,RADGRID%NGPTOT, NRPROMA

v

* Exploit hybrid architecture (GPU-CPU)

MPI domain

Atmospheric NRPROMA (RADGRID%NGPTOT)

column

Adapted from Crnivec and Mayer (2020)

<~ ECMWF

CALL RADIATION_SCHEME(...)

ENDDO
4 - Coupling Designs R
5 - Results
Wall time Accuracy
MPI = RMA :\::;I:n:r::lsfling RAPS20 Wall-time TCO399 - Spartan
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8,91% * Validated by ECMWF
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150000 18,58% e R CRLE * Still room for improving it with more
' complex model
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""" : , Loose-couplin : :
Tight-coupling ping Tight-coupling

Heterogenous Computing:

1 - Workflow 2 - Optimization 3 - Porting: from openACC to openMP

CLOUDSC cross-platform performance studyl#!
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What next:
Coupling Porting Al

OpenMP i&;‘)

—_— Explainable Al activities
- Atmosphere |

—_— -
" Resolution: J
( skm - 30s

"™ = (0,4,9;P) ;i
Surface
module F= 'TJ'~Ty! Qluthn)::"

Ocean * Inference: apply a pretrained model
X Explain to Justify  Explain to Control  Explain to Discover Explain to Improve
Resolution: on Arome data
2km - 10min

¢ = T, v)sm0 Test fairly emerging hardware EVH D E N
« Finetuning on Arome data

‘ ‘- ‘!
« Evaluation of sterched vs limited

Loose coupling area model (lam) strategy
» Scalability test (CPU - GPU)

* Speed-up simulations

an atos business
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