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АННОТАЦИЯ 

В данном документе приводится текст модуля GA.Island программного средства 3GENETIC, 
реализующего отсровной вариант генетического алгоритма. 
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1. МОДУЛЬ GA.ISLAND 

Модуль GA.island является подключаемой частью программного средства 3GENETIC и 
представляет реализацию островного варианта генетического алгоритма. Исходный текст модуля 
хранится в 2-х файлах: 

1. ga/simple/IslandGA.java – реализация классического генетического алгоритма; 
2. ga/simple/IslandGALoader.java – загрузчик simpleGA. 

1.1. Пакет ga.island 

1.1.1. ga/island/IslandGA.java 

package ga.island; 
 
import ga.simple.SimpleGA; 
import laboratory.common.ga.GA; 
import laboratory.common.ga.Individual; 
import laboratory.common.ga.IndividualFactory; 
 
import java.util.ArrayList; 
import java.util.Collections; 
import java.util.List; 
import java.util.Random; 
 
public class IslandGA implements GA { 
 
    private final GA[] islands; 
 
    private int indexGeneration; 
 
    private final int numberSwap; 
 
    private final int periodSwap; 
 
    private final int sizeElite; 
 
    private final int periodBigMutation; 
 
    private final double percentKilledIslands; 
 
    private Random r; 
 
    public List<Individual> getGeneration() { 
        List<Individual> gen = new ArrayList<Individual>(); 
        for (GA ga : islands) { 
            gen.addAll(ga.getGeneration()); 
        } 
        Collections.sort(gen); 
        return gen; 
    } 
 
    public IslandGA(int numberIslands, int sizeIsland, double sizeElite, double probabilityMutations, 
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                    IndividualFactory factory, double numberSwap, int periodSwap, int periodBigMutation, 
                    double percentKilledIslands) { 
        indexGeneration = 0; 
        islands = new GA[numberIslands]; 
        for (int i = 0; i < numberIslands; i++) { 
            islands[i] = new SimpleGA(sizeIsland, sizeElite, probabilityMutations, factory); 
        } 
        this.numberSwap = (int) (numberSwap * sizeIsland); 
        this.periodSwap = periodSwap; 
        this.sizeElite = (int) (sizeElite * sizeIsland); 
        this.periodBigMutation = periodBigMutation; 
        this.percentKilledIslands = percentKilledIslands; 
        r = new Random(); 
    } 
 
    public void nextGeneration() { 
        indexGeneration++; 
        for (GA ga : islands) { 
            ga.nextGeneration(); 
        } 
        if (indexGeneration % periodSwap == 0) { 
            int ni = islands.length; 
            List<Individual>[] generation = new List[ni]; 
            for (int i = 0; i < ni; i++) { 
                generation[i] = islands[i].getGeneration(); 
            } 
            int size = generation[0].size(); 
            for (int i = 0; i < ni; i++) { 
                for (int j = 0; j < numberSwap; j++) { 
                    generation[i].set(size - j - 1, generation[r.nextInt(ni)].get(r.nextInt(sizeElite))); 
                } 
            } 
            for (int i = 0; i < ni; i++) { 
                Collections.sort(generation[i]); 
            } 
        } else if (indexGeneration % periodBigMutation == 0) { 
            bigMutation(); 
        } 
    } 
 
    public void bigMutation() { 
        for (GA ga : islands) { 
            if (r.nextDouble() < percentKilledIslands) { 
                ga.bigMutation(); 
            } 
        } 
    } 
 
    public Individual getBest() { 
        Individual best = islands[0].getBest(); 
        for (int i = 1; i < islands.length; i++) { 
            Individual b = islands[i].getBest(); 
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            if (b.fitness() > best.fitness()) { 
                best = b; 
            } 
        } 
        return best; 
    } 
} 

1.1.2. ga/island/IslandGALoader.java 

package ga.island; 
 
import laboratory.common.Loader; 
import laboratory.common.ga.GA; 
import laboratory.common.ga.IndividualFactory; 
import laboratory.util.Parser; 
 
import java.io.IOException; 
import java.util.Properties; 
import java.util.jar.JarEntry; 
import java.util.jar.JarFile; 
 
public class IslandGALoader implements Loader<GA> { 
    private final Parser properties; 
 
    public IslandGALoader(JarFile file) { 
        Properties in = new Properties(); 
        try { 
            JarEntry ent = new JarEntry("islandGA.conf"); 
            in.load(file.getInputStream(ent)); 
        } catch (IOException e) { 
            e.printStackTrace(); 
        } 
        properties = new Parser(in); 
    } 
 
    public GA load(Object... args) { 
        return new IslandGA(properties.getInt("numberIslands"), properties.getInt("sizeIsland"), 
                properties.getDouble("sizeElite"), properties.getDouble("probabilityMutation"), 
                (IndividualFactory) args[0], properties.getDouble("numberSwap"), 

properties.getInt("periodSwap"), 
                properties.getInt("periodBigMutation"), properties.getDouble("percentKillIsland")); 
    } 
 
    public Properties getProperties() { 
        return properties.getProperties(); 
    } 
} 
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