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Implementation and Performance Analysis of a GPU-based
Parallel Ant Colony System
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AE GPUZF Algste dolH #WaAdE Hug &89 dugFs Ay, olE Traveling Salesman
Problemell #&3to] 1 AJ5& E430th 53] HolH WEAS =ol7] Hell WE 2y g o 2f=
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Abstract

Ant Colony System is a metaheuristic technique that seeks a near optimal solution for a combinatorial problem
with high computational complexity. Effective parallelization of algorithms is required due to the enormous amount of
computation of ACS. In this paper, we propose an ACS algorithm that makes the most of data parallelism provided
on GPU, and analyze its performance with the Traveling Salesman Problem to In particular, in order to increase data
parallelism, the number of parallel threads and thread blocks were maximized, and their cocurrent continuous memory
accesses were fully utilized. In addition, for effective TSP resolution, a process of searching for optimal solutions
using proximity by distance between nodes is proposed. This experiment was implemented using Nvidia Titan RTX
GPU and Inteli9-9900K and showed the effectiveness of performance improvement through experiments on public
TSPLIB data.
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Fig. 2. Experiment results by exploiting proximity
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