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Agent-based simulations are increasingly used to simulate complex real-world phenomena in diverse
scientific fields, yet their hardware performance characteristics remain poorly understood. As simulations
scale to multi-billions of agents, data movement between compute units and memory becomes a critical
bottleneck. No prior work rigorously investigates these bottlenecks, leaving a gap in our
understanding of what limits scalability.
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Results and Analysis
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« Despite moderate cache MPKI, performance is bottlenecked by memory accesses;
 These metrics place this simulation in the memory-bound region of the DAMOYV classification tree;

e Scaling agent-based simulations toward real-world population sizes requires addressing data movement, not
just adding compute

CIS PA Future works:
sz | o Test on bare metal machines to rule out virtualization;
‘S4L « Characterize temporal and spatial locality for a precise DAMOV classification;

« Extend our experiments to architectures designed for highly-parallel execution (e.g., GPUs, PuD)
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