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A Study of Concurrent Differential Evolution on
Multi-core CPUs by using Non-parametric Test

KIiyoHARU Tagawa Tl

In order to use multi-core CPUs effectively, a concurrent program of Differ-
ential Evolution (DE) called Concurrent DE (CDE) is described. The perfor-
mances of CDE are compared between two kinds of popular multi-core CPUs.
Through numerical experiments and non-parametric tests, it is shown that not
only the execution time of CDE but also the quality of solution obtained by
CDE depends on the kinds of multi-core CPUs and the number of threads.
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Table 1 Comparison of execution times [ms]
Nr 1 | 2 4 | 6 8
CPU Intel(R) Core(TM) i7
142.73 100.00 60.43 51.56 45.83
h (5.41) (10.53) (7.94) (8.18) (6.96)
357.30 196.33 106.26 90.63 74.46
f2 (9.89) (8.94) (10.52) (7.61) (8.82)
CPU AMD Phenom(TM) II X6
194.63 170.70 95.76 70.26 65.03
h (8.95) (19.36) (11.38) (8.01) (7.17)
397.03 258.80 141.03 101.96 106.20
f2 (10.50) (10.99) (6.44) (8.92) (8.66)
02 00000000
Table 2 Comparison of objective function values
Nr 1 | 2 | 4 | 6 8
CPU Intel(R) Core(TM) i7
3.58E-10 3.02E-10 6.57E-10 8.81E-10 7.50E-10
1 (9.10E-11) | (9.10E-11) | (4.56E-10) | (6.10E-10) | (4.80E-10)
7.16E-9 6.11E-8 4.11E-9 3.46E-8 4.56E-9
f2 (8.09E-9) (2.41E-7) (2.95E-9) (9.26E-8) (5.71E-9)
CPU AMD Phenom(TM) 1I X6
3.58E-10 3.36E-10 3.97E-9 2.96E-9 2.86E-7
h (9.10E-11) | (9.45E-11) | (3.30E-9) (6.31E-9) (2.09E-7)
7.16E-9 2.57E-8 2.17E-8 1.07E-8 3.03E-6
f2 (8.09E-9) (6.10E-8) (4.88E-8) (2.16E-8) (4.44E-6)
03 00000000 Wilcoxon 00O
Table 3 Wilcoxon test of the number of workers
Nr 2 | 4 [ 6 | s 2 | 4 [ 6 | s
CPU Intel(R) Core(TM) i7 AMD Phenom(TM) II X6
fl * ok *k *k . ok *k kK
fa — — ok * — _ — ok

04
Table 4
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Wilcoxon test of the kinds of multi-core CPUs
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