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Abstract Optimization Approaches
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capable of modeling single-particle and multi-
particle dynamics for advanced accelerator
simulations

* One macro particle contributes to multiple mesh grids

* Collaborative updating in shared memory needs proper ﬂ
synchronization / critical region protection T

 Due to enormous number of particles, collision-free deposition is preferred

Scaling & Performances
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Distributed Deposition
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Fixed memory usage * Synergia is able to utilize 131,072 cores with over 90% scaling efficiency for multi-

mesh refinements Poor scaling of pre-optimized Synergia due to spiking Better data locality at moving particles B ' ' ' ' ' bunch simulations
communication costs and in-balanced computations
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