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ABSTRACT : In this paper, a parallel analysis algorithm for Smoothed Particle Hydrodynamics (SPH), one of the numerical methods
for fluidic materials, is introduced. SPH, which is a meshless method, can represent the behavior of a continuum using a particle-based
approach, but it demands substantial computational resources. Therefore, parallel analysis algorithms are essential for SPH simulations.
The domain decomposition algorithm, which divides the computational domain into partitions to be independently analyzed, is the
most representative method among parallel analysis algorithms. In Discrete Element Method (DEM) and Molecular Dynamics (MD),
the Cartesian coordinate-based domain decomposition method is popularly used because it offers advantages in quickly and conveniently
accessing particle positions. However, in SPH, it is important to share particle information among partitioned domains because SPH
particles are defined based on information from nearby particles within the smoothing length. Additionally, maintaining CPU load
balance is crucial. In this study, a highly parallel efficient algorithm is proposed to dynamically minimize the size of orthogonal
domain partitions to prevent excess CPU utilization. The efficiency of the proposed method was validated through numerical analysis
models. The parallel efficiency of the proposed method is evaluated for up to 30 CPUs for fluidic models, achieving 90% parallel
efficiency for up to 28 physical cores.
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Fig. 8. 16—group decompositions (16 colors)

Fig. 9. 28—group decompositions (28 colors)
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