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Abstract

Multi-agent simulation(MAS) is used for evacuation simulation, simu-
lation of road congestion and so on. Thus, demand for MAS has been
increasing. On the other hand, the calculation cost becomes enormous
as the number of agents increases, the execution time greatly increases.
Therefore, it exposes a high degree of parallelism and has already been
successfully ported to GPU. In MAS, the agents are affected by surround-
ing agents. The neighboring agents have to be searched every time step.
As the number of agents increases, the neighboring agents search cost is
increased. Cell-Lined List method is an efficient search method. In this
method, the simulation space is divided by cells of the same size, and
agents are associated with cell. Neighboring agents search is made effi-
cient by referring only to the agents belonging to the cells surrounding the
agent to be updated. The GPU performs SIMD type execution. However,
if a condition branch is included in the program which is executed on the
GPU, the execution path of the concurrently executed thread may be
different. A part of the concurrently executed threads becomes idle due
to the execution oath being different. This problem is called branching
divergence. When a program to which the cell-lined list method is ap-
plied is executed on the GPU, agents belonging to different cells may be
updated by a thread which is executed at the same time. Thus, branching
divergence occurs due to the difference in the number of agents belonging
to the cell referenced by the concurrently executing thread.

In this paper, we improve to refer simultaneously to the cells within the
overlap range within the duplicate search range of each agent. As a result,
branching divergence are reduced, and the execution time is reduced when

the number of agents is large for the entire simulation space.
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