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1. Introduction 4, Our methodology

Weather and climate models are improving the accuracy of their simulations with some factors such as the reduction of the dependence on parametrizations due to the increase of| |[Complex models require complex studies. Several approaches are needed to optimize an
grid resolution. However, this accuracy improvement will need more computational resources through a new generation of supercomputers. To take advantage of this new| |Earth System Model (ESM):

generation, performance analysis could help to know in detail the computational behavior of the models and the information obtained could be used to introduce optimizations. The
optimizations will improve the energy efficiency of the models when millions of CPU hours are used for their parallel execution.

OpenlFS is a model used by a large community and new optimizations will be needed for its massive parallel execution in the future. Similarly to previous * « Discretization used (explicit, implicit, General profiling

experiences using profiling tools for EC-Earth, NEMO and IFS [1][2][3], in this study we present our methodology to know more about the computational behavior —3 semi-implicit...) * Profiling applied to ESMs

of OpenlFS. Additionally, we present how we are planning to improve the functionality and performance of the Input/Output (I/O) of OpenlFS. * Parallel adaptation (solvers, Introducing optimizations

preconditioners...)
* Improvement of the algorithm

2. BSC tools 3. What can you see in a trace? Computational study + Change the method using a new approach
* Achieve |load balance among s

Mathematical study Profiling Study

ECMWF -

Performance tools [4] are essential| |[The view of a trace consists — components Reproducibility study
to study the behavior of OpenlFS.: of threads or processes on  Reduce overhead introduced by parallel ¢ Take into account the chaotic nature of
- Extrae: i1s a package used to| |the Y axis and the timeline L s ¢ sstrs T2 ez e applications climate models, evaluate if the accuracy
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- . 2 cas atner _Comm_free . . . . .
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« Speedup the throughput (more performance).
5. Computational phases of Open =S ;he gpproac_h_to achieve it is us_ing XIOS (XML Input/Output_Server). It iIs able to decouple
e direct writing of a model using several servers communicated through asynchronous
The computational algorithm of OpenlFS can be divided into different phases. Profiling tools can be used to highlight the main bottlenecks in the parallel execution of each phase. MP| communications. Thus, the model does not have to wait for the 1/O to be done and
can continue with its simulation. Depending on the amount of data to be written, the use of
XIOS can lead to an increase of performance.
--r‘-— point calculations Imbalance in the number of bytes On the other hand, the XIOS output configuration is done through an XML file, offering
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