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Introduction

E/olutionary Algorithms (EA)are methods inspired by biologicalprocesses
to solveoptimizationproblems

The Differential Evolution(DE)hasa simple structure and high performance
to treat non-differentiableand multimodal optimizationfunctions

The explorationof the searchspaceperformedby EAis time-consuming

Parallelmodelsare usefultoolsto improvethe performanceof the methods

The populationof DEcouldbe partitioned into smallsubsetshat evolveindependently by
exchangingnformationto increasediversity

The performanceof the distributed DE is shown on a hybrid test suite of

continuous functions from the special sessionon / 9 05@nd statistically
comparedwith all participantalgorithms in that session

Our iImplementationshowsa high performanceto tacklethe problemsandwe
evenimprovethe resultsobtainedfrom specializedalgorithms
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Implementation of dDE

pardo for eachsubpopulation
Initialize subpopulation
while not stop conditiordo
performa step of canonical DE
send individuals to other island
[*asynchronous communication*/
receive individuals from other island
end while
end pardo

Output: best solution found
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Implementation of dDE

Population
P
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Implementation of dDE

Subpopulation
1

~ Subpopulation Subpopulation

v m _— 2
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Implementation of dDE

Subpopulation

1

 Subpopulation
’ "---m--"
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1|2|3 X ID

Individuals

Real vector of
D dimension

D is the number
of variables
of the problem
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Implementation of dDE

Subpopulation

1

 Subpopulation
’ "---m--"
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1|2 3| X ID

tfafs] X |o

1|2|3 X ID

Individuals

Uniform
random
distributed
over the
search space
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Implementation of dDE
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Implementation of dDE

Mutation:
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Implementation of dDE
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Spn

Crossover:
Wiy, (i) if r(j) ¢Cr or j§;

Ugea () =1 _
Viy(J)  otherwise
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Implementation of dDE

Selection:

u‘g+1 if f(uigH) ¢f(\ﬁ'g)
v‘g otherwise

Sm " .
So2ft OAy 3

Vi1 =
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Implementation of dDE

502t BA y 3dnidirectional Ring Q)zf GXy3X
Migration Topological
Model
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Implementation of dDE

.

Spn . . Sp
.Szt giy Adniform Selection \_s42¢ g1y 3x

Selection of
Individuals to send
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Implementation of dDE
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Implementation of dDE
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Implementation of dDE
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Problem Definition

A W

¢CKS / 9/ Qnp asSi 2F FdzyOuA2ya dzaSR
Evolution

Hybrid Testbed

Set of 20 multimodal
functions
shifted and/or rotated
versions of classical functions

i TTT()
Lyl ——— . |

30 Dimensions . 50 Dimensions
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Comparative Study

Comparative Study: A preliminary study

et N Canonical version of DgaEEii=|BlS
Our island model of Dt (]S

Two different versions
two island DE four island DE

y y
dDE dDE
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Comparative Study

Comparative Study: A preliminary study

___________ *[Population]

20 Individuals
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Comparative Study

Comparative Study: A preliminary study

dDE

\\‘[m Subpopulatiorﬂs

Sum of the individuals
of m subpopulation is 2!

J.Apolloni, G. Leguizamoén, J. Gard\ieto, E. Alba  Island BasedIDE An Experimental Study on Hybrifiestbeds 2112



HIS 2008

Barcelona, Spain
September 10-12th, 2008

Comparative Study

Comparative Study: A preliminary study

\\‘[m Subpopulatiorﬂs

Sum of the individuals
of m subpopulation is 2!

______ N 2 subpopulation of 1C
dDE oo T individuals
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Comparative Study: A preliminary study
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Sum of the individuals
of m subpopulation is 2!
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Comparative Study

Comparative Study: A preliminary studh)

Non-parametric statistical rank test

Comparisons
seqDE+~— dDE seqDE+~— dDE dDE +«— dDE
30 50 30 50 30 50
X dDE dDE seqDE | dDE dDE dDE
= seqDE | seqDE | dDE seqDE dDE, dDE,
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Comparative Study: A preliminary studh)

Non-parametric statistical rank test

Comparisons
seqDE+~— dDE seqDE+~— dDE dDE +«— dDE
30 50 30 50 30 50
X dDE | dDE seqDE | dDE dDE dDE
= seqDE | seqDE | dDE seqDE dDE, dDE,
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Comparative Study

Comparative Study: A preliminary studh)

Non-parametric statistical rank test

Comparisons
seqDE+~— dDE seqDE+~— dDE dDE +«— dDE
30 50 30 50 30 50
X dDE dDE seqDE | dDE dDE, | dDE
= seqDE | seqDE | dDE seqDE dDE, dDE,

(3x 20 x 2 x 25 =3000 independent runs )
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Comparative Study

Comparative Study : A preliminary studly)

Number of function evaluations vanean error
(median performance of mean error &5 runsof f; with dimension30)

Function f6 (Dimension 30)
10 . .

Fitness (Mean Error)

100 1 2 3

Number of Evaluations « 105
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Comparative Study

Comparative Study : A preliminary studly)

Number of function evaluations vanean error
(median performance of mean error &5 runsof f; with dimension30)

Function f6 (Dimension 30)

Distributed
-~ V\ersion of DE
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I
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Convergence
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1 ! '
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Comparative Study

Comparative Study : A preliminary studly)

Number of function evaluations vanean error
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Comparative Study

Comparisorwith Algorithmspresentedin the specialsessionz2 ¥ / ¢

0 BLXMA(RealCodedMemetic Algorithm)

0 CoEVQcCooperativeEvolution
0 DE(clasicaDE)

dD @ 0 G-CMAESEvolutionStrategyAdaptinga
two islands CovarianceMatrix)

distributed DE 0 K-PCXSteadyState Optimization Algorithm)

0 L-CMAESCovariancévatrix Algorithm
Improvewith a LocalSearch

0 SPEPNX(SteadyState Genetic Algorithm)

0 BLXGL5QHybrid Genetic Algorithm)
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Comparative Study

Non-parametric statistical rank testof dDEga @ / 9/ Qnp | f 3

dDE «— Algorithms

30 Dimensions 50 Dimensions

| GCMAES

K-PCX G-CMAES
BLXMA
BLXGL50 L-CMAES
SPEPNX
L-CMAES
DE
"  CoEkvo

RANK
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Comparative Study

Non-parametric statistical rank testof dDEga @ / 9/ Qnp | f 3

dDE «— Algorithms

30 Dimensions 50 Dimensions

| GCMAES

K-PCX G CMAES

BLXMA
< BLXGL50 LCMAES

better SPEPNX

ranked L-CMAES

DE

" CoEkvo

RANK
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Comparative Study
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Comparative Study

Non-parametric statistical rank testof dDEga @ / 9/ Qnp | f 3
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