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Introduction

Evolutionary Algorithms(EA)are methods inspired by biologicalprocesses

to solveoptimizationproblems

Theexplorationof the searchspaceperformedby EAis time-consuming

TheDifferentialEvolution(DE)hasa simplestructure and high performance
to treat non-differentiableandmultimodaloptimizationfunctions

Parallelmodelsareusefultools to improvethe performanceof the methods

The populationof DEcouldbe partitioned into smallsubsetsthat evolveindependently,by

exchanginginformation to increasediversity

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

continuous functions from the special sessionon /9/Ω05 and statistically
comparedwith all participantalgorithms in that session

Our implementationshowsa highperformanceto tacklethe problemsandwe

evenimprovethe resultsobtainedfrom specializedalgorithms
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Implementation of dDE

pardo for each subpopulation
initializesubpopulation
while not stop condition do
perform a 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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Crossover:

ui
g+1 (j) =

wi
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Problem Definition 

¢ƘŜ /9/Ωлр ǎŜǘ ƻŦ ŦǳƴŎǘƛƻƴǎ ǳǎŜŘ ǘƻ ǘŜǎǘ ƻǳǊ ŘƛǎǘǊƛōǳǘŜŘ 5ƛŦŦŜǊŜƴǘƛŀƭ 
Evolution

F6: Shifted wƻǎŜƴōǊƻŎƪΩǎFunction
F7: Shifted Rotated DǊƛŜǿŀƴƪΩǎFunction without Bounds
CуΥ {ƘƛŦǘŜŘ wƻǘŀǘŜŘ !ŎƪƭŜȅΩǎ CǳƴŎǘƛƻƴ ǿƛǘƘ Dƭƻōŀƭ hǇǘƛƳǳƳ ƻƴ .ƻǳƴŘǎ
F9: Shifted wŀǎǘǊƛƎƛƴΩǎFunction
F10: Shifted Rotated wŀǎǘǊƛƎƛƴΩǎFunction
F11: Shifted Rotated WeierstrassFunction
CмнΥ {ŎƘǿŜŦŜƭΩǎ tǊƻōƭŜƳ нΦмо
F13: Expanded Extended DǊƛŜǿŀƴƪΩǎplus wƻǎŜƴōǊƻŎƪΩǎFunction (F8F2)
F14: Shifted Rotated Expanded {ŎŀŦŦŜǊΩǎF6
F15: Hybrid Composition Function

F16: Rotated Hybrid Composition Function
F17: Rotated Hybrid Composition Function with Noise in Fitness
F18: Rotated Hybrid Composition Function
F19: Rotated Hybrid Composition Function with a Narrow Basin for the Global Optimum
F20: Rotated Hybrid Composition Function with the Global Optimum on the Bounds
F21: Rotated Hybrid Composition Function
F22: Rotated Hybrid Composition Function with High Condition Number Matrix
F23: Non-Continuous Rotated Hybrid Composition Function
F24: Rotated Hybrid Composition Function
F25: Rotated Hybrid Composition Function without Bounds

Hybrid Testbed

Set of 20 multimodal 
functions 

shifted and/or rotated 
versions of classical functions

30 Dimensions 50 Dimensions
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Comparative Study: A preliminary study (I)

Comparison

Canonical version of DE seqDE

Our island model of DE dDE

two island DE

Two different versions

four island DE

dDE2 dDE4
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Comparative Study: A preliminary study (I)
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Comparative Study: A preliminary study (I)
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Canonical version of DE seqDE

Our island model of DE dDE

two island DE

Two different versions

four island DE

dDE2 dDE4

dDE

m Subpopulations

Sum of the individuals
of m subpopulation is 20 

Introduction
Implementation of dDE

Problem Definition

Comparative Study
Conclusionsand Future Work



J. Apolloni, G. Leguizamón, J. García-Nieto, E. Alba Island Based dDE: An Experimental Study on Hybrid Testbeds22/12

Comparative Study: A preliminary study (I)

Comparison
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Our island model of DE dDE
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Two different versions
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dDE2 dDE4

m Subpopulations

Sum of the individuals
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Comparative Study: A preliminary study (I)
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Comparative Study: A preliminary study (II)

Non-parametric statistical rank test
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Comparative Study: A preliminary study (II)

Non-parametric statistical rank test
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Comparative Study: A preliminary study (II)
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Comparative Study : A preliminary study (III)

Number of function evaluations vs. mean error
(median performance of mean error of 25 runsof f6 with dimension30)
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Comparative Study : A preliminary study (III)

Number of function evaluations vs. mean error
(median performance of mean error of 25 runsof f6 with dimension30)

Distributed
Version of DE

Migration
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Comparative Study : A preliminary study (III)

Number of function evaluations vs. mean error
(median performance of mean error of 25 runsof f6 with dimension30)

Lower
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/ƻƳǇŀǊŀǘƛǾŜ {ǘǳŘȅΥ /9/Ωлр !ƭƎƻǊƛǘƘƳǎ  (I)

Comparisonwith Algorithmspresentedin the specialsessionƻŦ /9/Ωлр

dDE2
two islands 

distributed DE

o BLXMA(Real-Coded MemeticAlgorithm)

o CoEVO(CooperativeEvolution)

o DE(clasicalDE)

o G-CMA-ES(EvolutionStrategyAdaptinga 

CovarianceMatrix)

o K-PCX(Steady-State Optimization Algorithm)

o L-CMA-ES(CovarianceMatrix Algorithm

Improvewith a Local Search)

o SPC-PNX(Steady-State Genetic Algorithm)

o BLX-GL50 (Hybrid Genetic  Algorithm)
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