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>
| £ Workflowl:GA_Attribute_Selection ﬁ
Select algorithm: .Multple Linear Regression - |
Attribute mutation rate: ;D‘DS Cross-over rate: 0.05

Mumber of individusls: |25 | Mumber of iterations: |s00

Min # of attributes: |-1 | Max # of attributes: | Step size:
| [] Use Cross-Validation. Number of folds: |10
Number of threads: |4

package cxamplss:;

import corg.jgap.Chromoscoms;

import corg.jgap.FitnessFunction;
MNew
Population

virtual GaChromosomePtr operator ()
const GaChromosome* parentl,
const GaChromosome* parent2) const;

Taken from [9,11]
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Introduction - GA
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Introduction - Software

components

«component» &
Required interface 1 | Component Name Provided interface 1

Sub-Component E Sub-Component E
—0—

Required interface n Provided 'interface m
7 I [Self elaboration based on UML]

Characteristics taken from [4,5]




General goal

Analysis, design and construction of

a software components collection

for genetic algorithmsand make
its implementation in an open source
platform for visual programming .




Analyse

Design

Specific goals

e The necessary componentsto build a geneticalgorithm.

e A open source framework to build the components stablished.
e The functionalities that each component should offer.

* The component-based software architecture, including the
internal design for each component.

e The component-based software architecture proposed.
e A Black box testerand calibrator component.

e The components as add-ons from Orange, available to be
downloaded from the ARQUISOFT web site (also available from
the Goldenberry 1.0 web site).



FRAMCISCD: MOSE OF CALDAS

Goldenberry

Aca va la demostracidon que consta de los siguientes
pasos:

1.Ambientar sobre el canvas de orange, aclarando
donde van los widgets, como estan agrupados, como
desplegarlos, alambrarlos, mostrando que tienen
interfaces.

2.Aclarar que Orange no contaba con optimizadores
y ambientar sobre GB1.

3.Mostrar los componentes de GB2 e ir uno a uno
mostrando lo que se implemento, tipos de funciones
de costo, mutadores, selectores, recombinadores.

4. Experimento con una funcién de costo de
dominio binario y una continua No se si debo incluir
una diapositiva con los resultados o simplemente
hacer el ejercicio y nombrar los articulos usados en
la experimentacion.
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Methodology
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FRAMCISCD: MOSE OF CALDAS

Business Interfaces

«interface»
ISolutionRepMgt

+ encode(List): List
+ decode(List): List

T

«core»
Solution Representation

range_min: float
range_max: float
solution_domain: String
encode_function: String




Methodology

System Interfaces

zinterface type»
1SolutionRepSetup

+ getDomines() :List
+ getEncoding(Domine) :List
+ apply_settings(params_solution) :Boolean,String

R ——————— .

{ Use Case Steps

1
| |
| System provides domains !
Hepret --lr System provides encoding types.:

|

SRR | Set solution parameters ;

! " Set cost
/) \ «exu‘end» function

Specification
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FRANCIED MISE OF CALDAS



Methodology

[rewsmmen]
I Requirementl
I Requirement2

Requirements

l FuncionCosto [ @
usa =77
0.1 \
«extend»
Actor \ !

eeeeee

Technical
Constraints

v

Comp E

Comp E

| Provis

4

3

ioning ﬁ

| Assembly

Comp E

_CO_ Comp. E

FRAMCISCD: MOSE OF CALDAS

Adapted from [Cheesman & Daniels, 2000]

A 4

-

Comp El

i

Test/

Deployment

F 3




Results I - Proposed

Architecture

System Components
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echnical constrains
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Results II - Proposed Architecture
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Results - Models and

Goldenberr
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Results

Towards a Component-based Software Architecture
5:55 for Genetic Algorithms

Caolombiano
de Compuiacian

Leidy Garzon Rodriguez Henry Alberto Diosa Sergio Rojas-Galkano
Ipgarzonr@comeo.udistrital edu.co hdiosa@udistrital edu.co srojasifudistrital edu.co
September 3-
5, 2014. Universidad Disirital Francisco José de Caldas
. Bogota, Colombia
Pereira, )
Colombia.

Abstract—We are molivated on the idea of whether a
componeni-based software archileciore for  evolotionary
alporithms would be feasible and advantageous. We helieve that
depending on the evolutionary computation model, software
implementing these algorithms can be robustly built assembling
leosely-coupled compuiational bloecks, [kewise hardware
sysiems that are built gluing together prefabricaied electronic
componenis. We sei about fo develop an initial architecture
with a focus on the genetic algorithm. The paper describes the
analysis and design principles used, the obtained architecture,
the resulting component specification and closes with a discussion
about the benefits of this approach, as well as initial steps
towards il= implementation in 2 wser-friendly platform for
componeni-based visual programming. The complete portfolio Figue 1. A fictitious depiction of an electonic component-based GA
of software models is available at:

SO LT
e TS TR -

ni-'i-hll-_ l-nl-l:l :;rm-
_.".ml; ALGORITHM

s
FITTIE=E
[ B TR =

UNIVERSIOAD DETRITAL
FRAMCISCD: MOSE OF CALDAS



Conclusions

Component-based software development is
a suitable paradigm for extensible
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Conclusions

7 We have described a feasible architecture for
general purpose component-based GAs. The
architecture is open!! and independent of
runtime or implementation decisions.
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or other genetic operators due to use patterns

Conclusions

The modularity and detail exhibited by this architecture
makes it easily extensible to other kinds of
stochastic search  population-based optimization
algorithms through the reuse of GB Components.
And to other genetic operators due to the use of the
strategy software design pattern.



Future Work
Extend the parent selector, crossover and mutation components

Extend the parent selector, crossover and mutation components

e Add new selection methods as range and truncate.
e Add uniform, MMAX and multipoint crossover.
e Add polynomial mutation.

Include the discrete solution domains

e Crossover PMX, CX, OX1, POS.
e Mutation EM, DM, ISM, IVM

New evolutive components

e Simulated annealing
e Hill climbing

e Diferential evolution
e Grid GA

Concurrence
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Questions?




Thank you!
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