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ABSTRACT

In this paper, we propose a hybrid DE based on an ecological model algorithm called SparkHDE-EM. This model
implements the parallelization of various DE variants by introducing an island model based on Spark, and utilizes the
Monod model to maintain a balance between resources.
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[ . Introduction best is the best solution of the population
1: Randomly initialize NP D-dimensional population X;
2: Evaluate the fitness of each individual;
AFARE SO Al 7o) AR TEL 3: While the criterion is not satisfied do
}\(])-]Eﬂé_‘]-gl é}l-iﬁ;!-o]q- 11:1‘;% ﬁqx}go] c‘>_]j—1_ 737%4 4: best « select the smalk?st fitne;s from 4popula.tion.
5: Randomly select three different indices il, i2, i3.
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a[2], Monod[3]). individuals.

[* Crossover */

7: Generate a trial vector U by crossover operator.
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[* Select */
II. DE 8: Choose the best individual from X and U
based on
DEL Ao ZMS 9jg Fejag Hxst gu  fitness.
2]&dYch DE ¢u2]Ee F8 %73, =949 9: End
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Algorithm 3 The SparkHDE-EM algorithm

Input:

NP, D, CR, F, and f, m: number of islands

Output:

best

1: Randomly initialize m subpopulation pop.

2: Evaluate the objects in each island.

3: FEs = NP

4: Randomly assigned evolution algorithm (EA) to each
island.

5: While FEs < MaxFEs do

6: Parallel execute EA on each island.

7: Evaluate the evolutionary capability of each EA.
8: Assign resources to each island according to the
Monod model.

9: F Es=F Es + NP

10: End

11: Return best value.

IV. Experiments
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Table 1. Results of SparkHDE-EM, SparkDE, an
d SparkCUDE

F SparkDE SparkCUDE SparkHDE-EM
Mean Sud Mean Std Mean Std

F 2.13E-20 7.31E-20 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00

F 2.72E-12 7.90E-12| LA47E-07 LO6E-07 | 6.52E-28 1.72E-28

F LSOE+05 3.86E+04 | 1.16E+05 840E+04 | 1.29E+03 |.64E+03

Fy ZA3E+00 1.50E+00 [ 1.77E+03 5.74E+02 | 1.64E+02 1.09E+02
Fy TAEH3 9.79E+02 | 3.38E+03 9.97E+02 | L69E+03 6.30E+02
Fs 523E+01 6.66E+01 | LOGE+00 2.37E+00 | 7.97E-01 1.78E+00
Fr 6.20E+03 L.I9E+00 | 6.20E+03  2.27E-12 | 6.20E+03 9.09E-13
Fy 211E+01 3.72E-02 | 2.11E+01  5.02E-02 | 2.08E+01 1.84E-01
Fy 3.16E+01 B.53E+00 | (LOOE+00  0.00E+00 | 0.00E+00 (.00E+00
Fio LI2E+02 2.06E+01 | 7.54E+01 L52E+01 | 6. 43E+01 7.69E+00
Fi1 6.58E+01  3.45E+00 | 5.26E+01 1.I8E+00 | 20E+01 2.59E+00
Fia | 447E+03 335E+03 | L83E+04 1.59E+04 | 5.12E+03 4.86E+03
Fiz LOGE+01  2.72E+00 | 2.80E+00 1.57E-01 | L5SE+00 1.58E-01
Fig | 208E+01 9.18E-01 | 2.15E+01 6.28E-01 | 2.14E+01 4.27E-01
Fis J09E+02 T7.59E+01 | 281E+02 LOYE+02 | 2.65E+02 8.58E+01
Fis 8.28E+01 1.54E+01 [ 8.83E+01 4.15E+01 | 6.59E+01 6.34E+00
Fir 8.82E+M 1.50E+01 [ 1.33E+02 1.03E+01 | 8.03E+01 1.43E+01
Fis | 985E+02 L.62E+01 | 9.28E+02 5.00E+00 [ 9.28E+02 7.07E+00
Fia | 991E+02 L71E+01 | 9.30E+02 7.53E+00 | 9.28E+02 7.27E+00
Fog | 9.86E+02 1.73E+01 | 927E+02 7.09E+00 | 9.21E+02 3.74E+00
Fa 5.22E+02 1.06E+02 [ 1LO2ZE+03 2.84E+00 | 9.13E+02 231E+02
Fzz | 958E+02 1.31E+01 | 9.05E+02 2.22E+01 | 8.94E+02 2.25E+01
Foy | S5.72E+02 8.RIE+01 | LO2E+03 3.48E+00 | 9.94E+02 4.93E+01
Foy | 2.00E+02 230E-08 | LOIE+03 1.62E+00 | LOOE+03 1.54E+00

Fhs L70E+03 4.82E+00 | 1.68E+03 5.80E+00 | LOTE+03 2.95E+00
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