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Introduction

» The Evolutionary Algorithm (EA) Sandbox is a
graphical user interface (GUI) for EAs

- Web-based for easy accessibility
- Available for download

- Meant for quick parameter testing and tradeoffs
- Extendible through Adobe® Flex®

» Goal

> Provide an easily accessible learning tool that

inspires users (especially students) to learn more
about EAs

- Ability to see an EA simulation in action




Introduction

» Previous EA GUIs:
- Focused on one algorithm
- Written in archaic languages
- Required third-party simulation software (Matlab)

» EA Sandbox:
- Adobe Flex

- MXML/ActionScript (similar to HTML/JavaScript)
- Advanced graphics components
- Requires web browser and Adobe Flash Player
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Genotype

Objective Value
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Software Design

» Uses bit strings for genotypes
» Converts to decimal to

Initialize
population

I

calculate objective values

Generate new

» Populations are randomly | %ieeion

Evaluate
population

initialized

» Parameters and algorithms
can be changed between
generations

|

Stop?

Yag

Optimized
population




Usage

» Meant to be easy and self-explanatory
» Mouse-over tool tips for each option

1. Select simulation options

Start

Step or run continuously

Stop (manual or when conditions are met)
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Extendibility

Written in a loose implementation of the
Model-View-Controller (MVC) framework

» Model

> Global variables and common routines

» View
- Graphical interfaces (“panes,” algorithm options)

» Controller
> Simulation routines
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Extendibility

private function evalPop(pop:ArrayCollection) :void

for (var i:uint = 0; i < pop.length; i++)

uint;

» Example: var 3susac
Add a new e
O b_J eCt|Ve fu nCt|O N s_wituh:obimnc.seleitedztemn

1. Add ActionScript casefuiexgu:gat | < munChroms.value; 5+4)
code entry to suml += Math.pow (pop[i].chroms(3].phenotype,2) :

}-

Controller Fercmrors = faiser

2. Add MXML code case "Rotated hyper-ellipsoid’:
entry t() drop—down fnr (i = 07 j « numChroms.value; j++)
list in View for (x -

suml += pop[i].chroms[k] .phenotype:

=
[+1]

al

0 k <= j: Ek++)

¥

sum? += Math.pow(suml, 2);
¥
popli] .objValue = suml;
maxCbhjFunc = false:;
break:
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Extendibility

» Example: Add a new algorithm

> Create a new View for the algorithm control panel
interface

- Add evolve routine to new View which contains the
logic to transform an old population to a new one

- Add new View to Control Panel interface:

<mx:TabNavigator id="algSel" width="180%" height="100%">
<algs:BasicGA label="Basic Genetic Algorithm" /=
<algs:BB0 label="Biogeography-Based Optimization" /=
<algs:0BL label="0Opposition-Based Learning" />
</mx:TabNavigator=
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Extendibility

» Future Extensions
- More options, objective functions, and algorithms
- Quaternary, etc., genotype strings
- Continuous genotypes
- Other graphing methods
- Comparing simulations
- Remote Control of Simulation

- Use the EA Sandbox interface to control and monitor a
simulation via the web

- Simulation would run on better suited tool for intense
computation (rather than browser as in EA Sandbox)

14



Conclusion

» The EA Sandbox was created as a visual learning
tool for evolutionary algorithms.

» A basic set of parameters, problem functions, and
algorithms are included.

» Simulations can be run, the viewed in real time,
and compared to one another.

» Users can quickly test different options to explore
their effects, as well as add their own options.

» Application, source code, and documentation is
available at http://embeddedlab.csuohio.edu/BBO
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