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Algorithm 1: DE algorithm
Input: NP, D, CR, F and f ()
Output: best is the best solution to the population
1. Randomly initialize NP D-dimensional population X
2. Evaluate the fitness of each individual.
3. while the criterion is not satisfied do
4. best— select the smallest fitness from the population.
5 Randomly select three different indices i1, i, i3
/* Mutation */
Generate a mutate vector V' by mutation for target individuals.
/* Crossover */
7. Generate a trial vector U by crossover operator.
/* Select */
Choose the best individual from X and U based on fitness.
8. end while
9. Return best.
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Ill, PDE-EM
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Fig. 1. Spark island model based DE,
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Algorithm 2: The PDE-EM algorithm

Input NP, D, CR, F, and f (.), m: number of islands,

Output: best is the best solution of the population

. Randomly initialize m subpopulation pop

. Evaluate the objects in each island.

. FEs=NP.

. Randomly assigned evolution strategy to each island.

. while FEs < MaxFEs do

Parallel execute evolution strategy on each island.

Calculate rate of change in the optimal fitness of each island.

Calculate the growth rate (gr) of each island according to equation (8).
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Calculate the function evaluations rate (fer) of each island according to
equation (9).
Assign individual number NP=NP:+gr for each island.
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11.  Assign the function evaluations FEs=FEsqtfer for each island.

12. end while

13. Return the minimum solution of function.

IV, Experiment
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Fig. 2, Speedup by PDE-EM on all function

V. Conclusions
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