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Research and Implementation of Parallel Random Perturbation
Artificial Bee Colony Algorithm Based on Multi-core PC

LI Shuang, LI Wen-jing, YANG Wen, ZHOU Hai-yan

(School of Computer and Information Engineering, Guangxi Teachers Education University, Nanning 530023, China)

Abstract: As considering the problem of search time long, and easily into local optimal solution in later stage of
evolution in Artificial Bee Colony (ABC) algorithm, a Parallel Random Perturbation Artificial Bee Colony (PRP-
ABC) algorithm is proposed out., Firstly, introduced two concepts here which Random Perturbation factor and
global optimal solution, get a serial type RP-ABC algorithm; Secondly, using OpenMP parallel rewrite it, this paper
using master-slave scheduling model; Finally, tested the three algorithm about complex function optimization
problem under the multi-core PC environment. The result shows that the algorithm convergence speed and the
optimization performance had been improved, especially suitable for the high dimension of complex function
optimization problems.
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Function CPU Time/s
SendOnlookerBees() 8. 280
SendEmployedBees() 5. 429
CalculateFitness() 0.132
main() 0.181
CalculateProbabilities() 0.179
MemorizeBestSource() 0. 088
SendScoutBees() 0.032
init() 0.021
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ABC  1.24973E-13 4.21825E-13 2. 6308E-15
RP-ABC 2.83156E-16 2.09483E-15 1.0321E-15
PRP-ABC 4.24732E-17 2.37654E-15 3.01425E-16

ABC  1.73325E-02 9.26400E-2 6. 2477E-15
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PRP-ABC 3.45854E-10 5. 48962E-06 0.0051E-16
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Rastrigin RP-ABC 8. 74712E-10 4.09921E-09 6. 1497E-14
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