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Why GPUs?
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Hardware

• CPU "general-purpose" / GPU specializes in parallel computing
• IDLE
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Software Stack & Toolkit

AMD / NVIDIA

https://developer.nvidia.com/hpc-sdk
• Fortran Compiler
• OpenACC Directives
• GPU Math Libraries
• Optimized for Your CPU
• Multi-GPU Programming (MPI)
• Nsight Performance Profiling
• LINUX(Windows Subsystem for Linux ?)

4Croco Webinars #2 - 2026/04/10

https://developer.nvidia.com/hpc-sdk


Programming Strategy:
OpenACC

• https://www.openacc.org/

• Copy cpu <-> gpu take times
• « Handmade » kernels
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https://www.openacc.org/
https://www.openacc.org/


Memory Philosophy:
GPU-Resident
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next slides
• How compile and launch CROCO on GPUs

• Validation and performance results

• Change or add code : synthetic view

• Recipes



Prerequisites & Environment

• To Compile and Run on GPU
• Nvidia hpc toolkit for compiler
• and/or MPI (Nvidia ou system)
• cppdefs.h

• jobcomp detect OPENACC
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jobcomp and run : Personal to Cluster
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Cluster compile on node (Grace Hopper)



Test Cases to Real Configs

• many test case
• CVTK Ok

• Gibraltar
• (tide,forcing...)

• Results on BASIN
• Gibraltar
• not all cppdefs.h conbinaison
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Performance Results
Nuwa cluster (LAERO)
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Performance Results
Nuwa cluster (LAERO)
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Performance Results
Turpan cluster (calmip)
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Performance Results
Turpan cluster (calmip)
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Hardware resume
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Brown :
Kairos(calmip)
grace hopper node



scalibility
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Test On Jean-ZAY IDRIS :
1 node : 40 cores & 4 V100

on 8 nodes GPU ~ 2 times faster than CPU

2048x2048 horizontal grid and 50 vertical levels
2048x2048 horizontal grid and 50 vertical levels : 1 node
to
8192x4096 2048x2048 points and 50 vertical levels : 8 nodes



development side
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croco sample

initial step

common loop



development side
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change_loops.py

CPU GPU



development side
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change_loops.py

CPU GPU



Troubleshooting
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array is not on device

too much memory required

poor perfomance => look at sequential at compilation time



practices

• Think Big
• Not all key combinations in cppdefs.h have been tested
• Numérics differ CPU vs GPU
• Cluster : accounting
• PC : GPU works, CPU have time
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future Horizon GPUs
• Maintenance : « handmade »

• gitlab CI : include CVTK ACC test ...
• OpenACC ? (AMD GPU)

• Psyclone : fortran 2 fortran processing
• No AGRIF (yet)
• What about CPU when GPUs run ?
• Scalablity :

• Expand mpi ovelaping : branch martin_lat_hid_mpi_2d
• Questions ...
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