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Abstract

Ant colony optimization (ACO) is a population-based metaheuristic for solv-
ing hard combinatorial optimization problems. Many studies are dedicated to
accelerating ACO by parallel hardware, especially by graphics processing units
(GPUs). However, due to the irregular (random) pattern of ACO algorithms
in data access and control flow, the performance of GPU-based approaches is
constrained by hardware limitations. CPU-based SIMD computing for ACOs is
rarely investigated in previous literatures, and how well multicore-SIMD CPU-
based parallel ACOs could perform remains unknown. In this paper, we present
and evaluate a model of vector parallel ACO for multi-core SIMD CPU archi-
tecture. In the proposed model, each ant is mapped with a CPU core and the
tour construction of each ant is accelerated by vector instructions. Furthermore,
based on the model, we propose a new fitness proportionate selection approach
named Vector-based Roulette Wheel (VRW) in the tour construction stage. In
this approach, the fitness values are grouped into SIMD lanes and the prefix
sum is computed in vector-parallel mode. The proposed algorithm is tested on
standard TSP instances ranging from 198 to 4,461 cities and shows a speedup
factor of 57.8x compared to the single-threaded CPU counterpart. More sig-
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