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In this work, we present a new toolbox designed to streamline the collection and analysis of load balancing data from WarpX/AMReX simulations. Our tools enable running simulations and efficiently
collect and parse load balancing data from WarpX runs, and a mechanism to re-run collected data with different load balancing strategies for posterior analysis and comparison. We demonstrate the
applicability of our tool by performing the full-step process of collection and data analysis with a laser-ion simulation.
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A Laser-lon Acceleration Story

The Load Balancing Extractor Toolbox

To demonstrate the applicability of our tool, we run WarpX on A100 GPU nodes With collected metrics, the user can start asking questions:
from NERSC’s Perlmutter, varying from 4 to 96 GPUs. e What is the efficiency behavior of each algorithm over time?
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Combinations of algorithms What is the overhead each algorithm brings to the simulation?

These algorithms can be mixed and test interesting combinations, e.g. SFC+Knapsack combines an SFC algorithm across nodes, i

Algorithm B Y
optimizing inter-node communication, with Knapsack on each individual node to evenly distribute the workload node-locally. Our toolbox allows users to focus on the statistical analysis of load balancing, empowering them to explore the effects of different strategies and find the optimal solutions%

This toolbox simplifies testing multiple load-balancing strategies to find optimal configurations and reduce simulation runtime; ACKNOWLEDGMENTS m Hmh COMPUTING
C on CI u Si ons & IIEn’flbIes tar?(eted statistical analysis, leading to significant performance gains. SCIENCES gf:sne:\c’:aif::s:o‘ﬁg::code
uture wWork. This work was supported by the Computing Sciences Summer THE ’ ’
e Extend this toolbox to consider memory limitations inside the balancing algorithms; Program from NERSC and LBL. Special thanks to Kevin Gott, UG SHNTH GRU/ U UNIVERSITY and more resources.
FUtU re WO rk e Extend to use with other AMReX-based applications; Rebecca Hartman-Baker, and Sowmya Yellapragada.
e Use this toolbox to test power-aware load balancing strategies focusing on energy-efficient distributions. References:
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