
HPC – AI: Coupling Porting and Optimization
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What next:

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

Where could AI help in numerical simulation ?

• Modelling sub-grid effect
• Speed-up solver time 

computing
• Surrogate model
• Explainability

Coupling RAPS20 - AI:

(Vinuesa et al. [1])
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2 - General Context

3 - Porting: from openACC to openMP
target
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Adapted from Črnivec and Mayer (2020)

3 - Set up

( (christophe.berthelot@eviden.com)

Heterogenous Computing:

Loose-coupling Tight-coupling

1 - Benefits of AI in HPC

4 - Coupling Designs

Loose coupling
• Scalability test (CPU - GPU)
• Speed-up simulations

Test fairly emerging hardware

Coupling Porting

• Inference: apply a pretrained model
on Arome data

• Finetuning on Arome data
• Evaluation of sterched vs limited

area model (lam) strategy

• Tackle sub-grid modelling by data-
driven approach

• Extends framework capability:
automatic differentiation (Kochkov et al
[2])

• Exploit hybrid architecture (GPU-CPU)

Loki: src to src translation 

2 - Optimization

Loop flipping

AI

1 - Workflow

AccuracyWall time

• Validated by ECMWF
• Still room for improving it with more

complex model
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