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Why?
The Challenge:Manual regression testing is important for every model update
to verify performance.
Our Approach: Automatic Performance Profiling (APP)
• Automates Repetition: Eliminates manual testing cycles, instantly flagging

performance regressions and pinpointing root causes.
• Universal Accessibility: Delivers actionable insights for all users:
• General Users: High-level metrics (e.g. SYPD).
• Performance Experts: Deep-dive diagnostics (e.g. PAPI, MPI).
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Tool overview
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Tool overview
Modular design to add new models and platforms easily
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Tool overview
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Update theconfiguration



Hardware Benchmarks
Runs multiple hardware benchmarks to characterize the performance of theplatforms where the model is run.

OSU MPI Allgather benchmark. STREAM memory bandwidth benchmark.
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Strong Scaling
Increase processor count while keeping the same problem size (resolution).
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Strong Scaling
Ideally we would expect the model speed to scale proportionally to the processors added.
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NEMO (left) and OIFS (right) scalability plots on HPC2020 using ECE4 coupled.



Weak Scaling
Increase processor count while increasing problem size proportionally.
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Weak Scaling
Ideally the model speed should remain the same.
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Weak scaling results for NEMO 4.2.1.



Compilation Efficiency
Compares different compiled versions of the model using a strong scaling test.This allows to compare compiler flags/compilers/libraries.
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HPCW NEMO 5 scaling for different compiled versions.



Tracing
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Short simulation strong scaling test that is traced using Extrae to extractadvanced performance metrics.



Tracing

MPI Call Paraver view for two different cases (112 vs 224 procs) usingthe same timescale. IPC vs L3 cache misses evolution for NEMO 4.2.1 functionswhen increasing resources
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Tracing

MPI Call profile for 112 processors for NEMO.

NEMO User Functions scalability.
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The final report
The final results can be inspected in a LaTeX report or an interactive dashboard (still experimental).
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Summary
The APP tool automates performance profiling, generating detailed and accessible
reports without manual intervention, significantly reducing the workload for users.
The tool currently supports several models, including EC-Earth4 and NEMO, and is
compatible with HPC systems such as Marenostrum 5 and ECMWF’s supercomputers.
We are currently working on the support for the Auto-Monarch model. We plan to
add support of HPC platforms widely used by the community, and improve the tool
robustness and long-term sustainability.
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Links
Read The Docs documentation: https://automatic-performance-profiling.readthedocs.io/en/latest/
Tool repository: https://gitlab.earth.bsc.es/ces/hpc-for-es-team/automatic_performance_profiling
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Thank you

roc.salvador@bsc.es
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