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1. MOAYJIb CORE

Monynp core sBiseTcss cocTaBHOM uacTeio nporpamMHoro cpenactsa 3GENETIC u peanusyer

1.

10.

11.

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.
22.

23.
24.

0a30By10 (QDYHKIIMOHAIBHOCTS sifipa. ICXOAHBIN TEKCT MOTYJISI XpaHUTCS B 23-X ¢aiinax:
laboratory/core/gui/chooser/ChooseDialog.java — peanu3arus Auanora BEIOOpa MOJTYJIS;
laboratory/core/gui/chooser/ConfigDialog.java — peanuzanus 1uanora HaCTPONKA MOIYJIS;

laboratory/core/gui/main/actions/PauseAction.java — peanu3anus JEHCTBHS OCTaHOBKH
aNITOPHUTMA;
laboratory/core/gui/main/actions/ResumeAction.java — peanusanusi JACUCTBUS  3amycka

aNTOpUTMA ITOCIIE OCTAaHOBKH;

laboratory/core/gui/main/actions/TimerListener.java — peanu3auust TaiiMepa ajii 0OOHOBICHHS
nH(poOpMaIUy Ha YKpaHe;

laboratory/core/gui/main/actions/ChooseEmulatorAction — peanuzauus neicTBus BbIOOpa
MOJYJIS BU3YJIH3aINH;

laboratory/core/gui/main/actions/ChooseGAAction — peanu3zamnust ASUCTBUS BBHIOOpAa MOIYIIS
TeHETUYECKOTO AJITOPUTMA;

laboratory/core/gui/main/actions/Chooselndividual Action — peanuzammst neiictBus BbIOOpa
MOJYJISl 0COOH;

laboratory/core/gui/main/menu/actions/ExitAction.java — peanuzanus JIeHCTBUS OKOHYAHHS
paboTHI TPOTPAMMBI,

laboratory/core/gui/main/menu/actions/SaveGenerationAction.java — peanu3anusi JEHCTBHS
COXpaHEHHUs TEeKYIIETro MOKOJICHUSI 0COOeH Ha )KECTKUN JTUCK;
laboratory/core/gui/main/menu/actions/SavePictureAction.java —  peanuzauuss  JEHCTBHS
COXpaHEHHsI TEKYIEro rpadyKa Ha )KECTKUH JICK;
laboratory/core/gui/main/menu/actions/ShowBestAction.java — peanu3auus J€HCTBHA 110

OTKPBIBAaHUIO JUAIora BbIOOpa MpOCMOTpa JYIIUX 0CO0EH;
laboratory/core/gui/main/menu/actions/ShowGenerationAction.java — peanuzaius 1eHCTBHS 110
OTKPBIBAaHUIO JIMAIOTa BEIOOpA MPOCMOTpPA 0cO0e TEKYIIETO TOKOJICHHUS;
laboratory/core/gui/main/menu/MainMenu.java — cO3JaHHE€ MEHIO OCHOBHOTO  OKHa
MIPOTPaMMHOTO CPEJICTBA;

laboratory/core/gui/main/MainFrame.java — 0CHOBHOE OKHO IPOTPaMMHOI'0 CPE/ICTBA;
laboratory/core/gui/shower/utils/ShowTableModel.java — peanusanus BHeEUIHEro BHIA
TaOIUIIBI B IMAJIOTE BBIOOpa 0COOM Il IPOCMOTPA;
laboratory/core/gui/shower/IndividualDialog.java — peanuzarus auamora BeiOOpa ocoOu st
POCMOTPA;

laboratory/core/gui/FrameCreator.java — peanuzarus 3arpy3unka rpaduaeckoi 000JI09KY;
laboratory/core/loader/Pluginloader.java — kimacc-KOHTEHHEp 3arpy>KEHHBIX MOIYJICH;
laboratory/core/runner/GARunner.java — kiacc ympaBisSiomuid padOTOW T'e€HETHYECKOTO
aJITOPUTMA;

laboratory/core/util/RunnableLock.java — peanu3amuss MHOTOIOTOYHOW OJOKHPOBKH ITOTOKA
WCTIOJTHEHMUS;

laboratory/core/InterfaceConfig.java — kacc-KOHTEHHEp HaHHBIX W3 KOH(HUTYpPAIMOHHBIX
¢aiinos;

laboratory/core/Main.java — BXOJHasi TOUKa;

laboratory/core/SelectedPlugin.java — kiacc-KoHTalfHEp coAepKalluil MHIEKCHl BBIOPAHHBIX
MOJIKITIOYaeMBIX MOYJICH.



5
7.190.00001-01 12 02

1.1. ITaker CORE.GUI

1.1.1. laboratory/core/gui/chooser/ChooseDialog.java
package laboratory.core.gui.chooser;

import laboratory.core.InterfaceConfig;
import laboratory.core.SelectedPlugin;
import laboratory.core.loader.PluginLoader;
import laboratory.util.Parser;

import javax.swing.*;

import javax.swing.event.ListSelectionEvent;
import javax.swing.event.ListSelectionListener;
import javax.swing.table. AbstractTableModel;
import java.awt.*;

import java.awt.event.ActionEvent;

import java.awt.event. ActionListener;

/**

* @author Dmitry Sokolov
*/

public class ChooseDialog extends JDialog implements ListSelectionListener, ActionListener{
private static final String[] COLNAME = new String[2];
private PluginLoader pluginLoader;
private Label comment;
private JTable tb;

private JButton ok;
private JButton config;

private int objectIndex;

public ChooseDialog(Frame owner, PluginLoader pluginLoader, int objectIndex) {
super(owner, true);

this.pluginLoader = pluginLoader;
this.objectindex = objectIndex;
Parser properties = InterfaceConfig.getChooseDialogProperties();

Dimension screenSize = Toolkit.getDefaultToolkit().getScreenSize();
setLocation((screenSize.width - properties.getInt("width")) / 2, (screenSize.height -
properties.getInt("height")) / 2 - 30);

ok = new JButton(properties.getString("button.ok"));
ok.addActionListener(this);

config = new JButton(properties.getString("button.config"));



6
7.190.00001-01 12 02

config.addActionListener(this);

COLNAME]O0] = properties.getString("column.1");
COLNAME][1] = properties.getString("column.2");

PluginTableModel tm = new PluginTableModel();

tb = new JTable(tm);

tb.setSelectionMode(ListSelectionModel.SINGLE SELECTION);

tb.getColumnModel().getColumn(0).setMinWidth(properties.getInt("count.column.min"));

tb.getColumnModel().getColumn(0).setMax Width(properties.getInt("count.column.max"));

tb.setPreferredScrollableViewportSize(new Dimension(properties.getInt("width"),

Math.min(pluginLoader.getCount(objectIndex) * tb.getRowHeight(),
properties.getInt("table.height"))));

ListSelectionModel sM = tb.getSelectionModel();

sM.addListSelectionListener(this);

JScrollPane scr = new JScrollPane(tb);

comment = new Label();
setComment(tm.selected);

getContentPane().setLayout(new BorderLayout());
getContentPane().add(scr, BorderLayout. NORTH);
getContentPane().add(comment, BorderLayout. CENTER);
JPanel buttons = new JPanel();

buttons.add(ok);

buttons.add(config);

getContentPane().add(buttons, BorderLayout. SOUTH);

setSize(properties.getInt("width"), properties.getInt("height"));
setVisible(true);

}

private class PluginTableModel extends AbstractTableModel {
int selected;

public PluginTableModel() {
selected = SelectedPlugin.getIndex(objectIndex);
if (objectindex == PluginLoader.INDEX EMULATOR) {

config.setEnabled(pluginLoader.getEmulatorProperties(SelectedPlugin.getIndexIndividual(),
selected) != null);
} else {
config.setEnabled(pluginLoader.getProperties(objectIndex, selected) != null);
h
}

public int getColumnCount() {
return 2;

}
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public boolean isCellEditable(int rowIndex, int columnIndex) {
return columnIndex == 0;

}

public Class<?> getColumnClass(int columnIndex) {
if (columnIndex == 0) return Boolean.class;
return String.class;

}

public void setValueAt(Object value, int rowIndex, int columnIndex) {
if (columnIndex == 0) {

selected = rowIndex;
if (objectindex == PluginLoader.INDEX EMULATOR) {

config.setEnabled(pluginLoader.getEmulatorProperties(SelectedPlugin.getIndexIndividual(),
selected) != null);
} else {
config.setEnabled(pluginLoader.getProperties(objectIndex, selected) != null);

}
}
fireTableDataChanged();

}

protected boolean getSelected(int 1){
return selected == 1;

}

public int getRowCount() {
if (objectindex == PluginLoader.INDEX EMULATOR) {
return pluginLoader.getCountEmulator(SelectedPlugin.getIndexIndividual());
} else {
return pluginLoader.getCount(objectIndex);
}
}

public String getColumnName(int columnIndex) {
return COLNAME]|columnIndex];

}

public Object getValueAt(int rowIndex, int columnIndex) {

if (columnIndex == 1) {
if (objectindex == PluginLoader.INDEX EMULATOR) {

return pluginLoader.getEmulatorName(rowIndex,
SelectedPlugin.getIndexIndividual());
} else {
return pluginLoader.getName(rowIndex, objectIndex);

}
}

return getSelected(rowIndex);

}
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private void setPlugin(ListSelectionModel sM) {
int i = sM.getMinSelectionIndex();
if (1 <0) || (1 >= tb.getModel().getRowCount())) return;
setComment(i);

}

private void setComment(int 1) {
if (objectIndex == PluginLoader.INDEX EMULATOR) {
comment.setText(pluginLoader.getEmulatorComment(i,
SelectedPlugin.getIndexIndividual()));
} else {
comment.setText(pluginLoader.getComment(i, objectIndex));

}
}

public void valueChanged(ListSelectionEvent e) {
ListSelectionModel selectionModel = (ListSelectionModel) e.getSource();
setPlugin(selectionModel);

}

public void actionPerformed(ActionEvent e) {
if (e.getSource() == ok) {
PluginTableModel tm = (PluginTableModel) tb.getModel();
SelectedPlugin.setIndex(tm.selected, objectIndex);
dispose();
} else if (e.getSource() == config) {
PluginTableModel tm = (PluginTableModel) tb.getModel();
if (objectIndex == PluginLoader.INDEX EMULATOR) {
new ConfigDialog(this,
pluginLoader.getEmulatorProperties(SelectedPlugin.getIndexIndividual(), tm.selected));
} else {
new ConfigDialog(this, pluginLoader.getProperties(objectIndex, tm.selected));

b
}
b

1.1.2. laboratory/core/gui/chooser/ConfigDialog.java
package laboratory.core.gui.chooser;

import laboratory.core.InterfaceConfig;
import laboratory.util.Parser;

import javax.swing.*;

import javax.swing.table. AbstractTableModel;
import java.util.Properties;

import java.awt.*;

import java.awt.event.ActionListener;

import java.awt.event.ActionEvent;

/**
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* @author Andrey Davydov

*/

public class ConfigDialog extends JDialog implements ActionListener {

private static final String[] COLNAME = new String[2];

public ConfigDialog(JDialog owner, Properties properties) {

}

super(owner, true);

getContentPane().setLayout(new BorderLayout());
Parser p = InterfaceConfig.getConfigDialogProperties();

Dimension screenSize = Toolkit.getDefaultToolkit().getScreenSize();
setLocation((screenSize.width - p.getInt("width")) / 2, (screenSize.height - p.getInt("height")) /
2 -30);

COLNAME][O0] = p.getString("column.1");
COLNAME[1] = p.getString("column.2");

ConfigTableModel tm = new ConfigTableModel(properties);
JTable tb = new JTable(tm);
tb.setSelectionMode(ListSelectionModel.SINGLE SELECTION);
tb.setPreferredScrollableViewportSize(new Dimension(p.getInt("width"),
Math.min(properties.size() * tb.getRowHeight(),

p.getInt("table.height"))));
JScrollPane scr = new JScrollPane(tb);
getContentPane().add(scr, BorderLayout. NORTH);

JButton b = new JButton(p.getString("button.ok"));
b.addActionListener(this);
getContentPane().add(b, BorderLayout. SOUTH);

setSize(p.getInt("width"), p.getInt("height"));
setVisible(true);

private static class ConfigTableModel extends AbstractTableModel{

private Properties properties;
private String[] names;

public ConfigTableModel(Properties properties) {
this.properties = properties;
Object[] keys = properties.keySet().toArray();
names = new String[keys.length];
for(int 1 = 0;1 < keys.length;i ++){
names[i] = keys[i].toString();
}
}

public int getRowCount() {
return properties.size();
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}

public int getColumnCount() {
return 2;

}

public String getColumnName(int columnIndex) {
return COLNAME]|columnIndex];

}

public Object getValueAt(int rowIndex, int columnIndex) {
if (columnIndex == 0) {
return names[rowIndex];
} else {
return properties.getProperty(names[rowIndex]);
}

}

public boolean isCellEditable(int rowIndex, int columnIndex) {
return columnIndex == 1;

}

public Class<?> getColumnClass(int columnIndex) {
return String.class;

}

public void setValueAt(Object value, int rowIndex, int columnIndex) {
if (columnIndex == 1) {
properties.setProperty(names[rowIndex], value.toString());

}
fireTableDataChanged();

}
}

public void actionPerformed(ActionEvent e){
dispose();
}

1.1.3. laboratory/core/gui/main/actions/PauseAction.java
package laboratory.core.gui.main.actions;

import laboratory.core.runner. GARunner;

import javax.swing.*;

import java.awt.event.ActionEvent;

import java.util.concurrent.locks.Lock;

import java.util.concurrent.locks.ReentrantLock;

/* *
* (@author Dmitry Sokolov
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*/
public class PauseAction extends AbstractAction {

private GARunner runner;
private Action newAction;
private Lock lock;

public PauseAction(GARunner runner, String title, String descr){
this.runner = runner;
newAction = null;
lock = new ReentrantLock();
lock.lock();
putValue(NAME, title);
putValue(MNEMONIC KEY, new Integer('p"));
putValue(SHORT DESCRIPTION, descr);

}

public void setNewAction(Action action) {
newAction = action;

}

public Lock getLock() {
return lock;

}

public void actionPerformed(ActionEvent e) {
if (e.getSource() instanceof AbstractButton) {
AbstractButton temp = (AbstractButton) e.getSource();
lock.lock();
runner.pause();
if (newAction != null) temp.setAction(newAction);

1.14. laboratory/core/gui/main/actions/ResumeAction.java
package laboratory.core.gui.main.actions;

import laboratory.core.runner. GARunner;

import javax.swing.*;
import java.awt.event. ActionEvent;
import java.util.concurrent.locks.Lock;

/**

* (@author Dmitry Sokolov
*/
public class ResumeAction extends AbstractAction {

private GARunner runner;
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private Action newAction;
private Lock lock;

public ResumeAction(GARunner runner, Lock lock, String title, String description){
this.runner = runner;
newAction = null;
this.lock = lock;
putValue(NAME, title);
putValue(MNEMONIC KEY, new Integer('r"));
putValue(SHORT DESCRIPTION, description);

}

public void setNewA ction(Action action) {
newAction = action;

}

public void actionPerformed(ActionEvent e) {
if (e.getSource() instanceof AbstractButton) {
AbstractButton temp = (AbstractButton) e.getSource();
runner.resume();
lock.unlock();
if(newAction != null)temp.setAction(newAction);

}
}

1.1.5. laboratory/core/gui/main/actions/TimerListener.java
package laboratory.core.gui.main.actions;

import javax.swing.*;
import java.awt.event.ActionEvent;
import java.awt.event. ActionListener;

public class TimerListener implements ActionListener {
private JFrame frame;

public TimerListener(JFrame frame) {
this.frame = frame;

}

public void actionPerformed(ActionEvent e) {
frame.repaint();

}
}

1.1.6. laboratory/core/gui/main/actions/ChooseEmulatorAction.java
package laboratory.core.gui.main.menu.actions;
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import laboratory.core.gui.chooser.ChooseDialog;
import laboratory.core.loader.PluginLoader;
import laboratory.core.SelectedPlugin;

import laboratory.core.InterfaceConfig;

import javax.swing.*;
import java.awt.*;
import java.awt.event.ActionEvent;

/**

* (@author Dmitry Sokolov

*/

public class ChooseEmulatorAction extends AbstractAction {

private PluginLoader pluginLoader;
private Frame f;

public ChooseEmulatorAction(Frame f, PluginLoader pluginLoader) {
this.pluginLoader = pluginLoader;

this.f=f;
putValue(NAME, InterfaceConfig.getMenuProperties().getString("settings.emulator"));
}

public void actionPerformed(ActionEvent e) {
if (pluginLoader.getCountEmulator(SelectedPlugin.getIndexIndividual()) == 0) {
JOptionPane.showMessageDialog(null,
InterfaceConfig.getWarnings().getString("emulator") + " " +
pluginLoader.getName(SelectedPlugin.getIndexIndividual(),
PluginLoader.INDEX INDIVIDUAL));
} else {
new ChooseDialog(f, pluginLoader, PluginLoader.INDEX EMULATOR);

}
}

1.1.7. laboratory/core/gui/main/actions/ChooseGAAction.java
package laboratory.core.gui.main.menu.actions;

import laboratory.common.ga.GA;

import laboratory.core.SelectedPlugin;

import laboratory.core.InterfaceConfig;

import laboratory.core.gui.chooser.ChooseDialog;
import laboratory.core.loader.PluginLoader;
import laboratory.core.runner. GARunner;

import javax.swing.*;
import java.awt.*;
import java.awt.event. ActionEvent;

/**
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* (@author Dmitry Sokolov
*/
public class ChooseGAAction extends AbstractAction {

private PluginLoader pluginLoader;
private GARunner runner;
private Frame f;

public ChooseGAAction(Frame f, GARunner runner, PluginLoader pluginLoader) {
this.pluginLoader = pluginLoader;

this.runner = runner;

this.f=f;

putValue(NAME, InterfaceConfig.getMenuProperties().getString("settings.ga"));
}

public void actionPerformed(ActionEvent e) {
new ChooseDialog(f, pluginLoader, PluginLoader.INDEX GA);
try {
GA alg = pluginLoader.getGA(SelectedPlugin.getIndex GA(),
pluginLoader.getIndividualFactory(SelectedPlugin.getIndexIndividual()));
if (runner.setGA(alg) == -1) {
SelectedPlugin.reDoGA();
JOptionPane.showMessageDialog(null, InterfaceConfig.getWarnings().getString("ga"));
}
} catch (Exception t) {
t.printStackTrace();
throw new RuntimeException();
}

}
}

1.1.8. laboratory/core/gui/main/actions/ChooselndividualAction.java
package laboratory.core.gui.main.menu.actions;

import laboratory.common.ga.GA;

import laboratory.core.SelectedPlugin;

import laboratory.core.InterfaceConfig;

import laboratory.core.gui.chooser.ChooseDialog;
import laboratory.core.gui.main.MainFrame;
import laboratory.core.loader.PluginLoader;
import laboratory.core.runner. GARunner;

import javax.swing.*;
import java.awt.event.ActionEvent;

/**

* (@author Dmitry Sokolov
*/
public class ChooseIndividual Action extends AbstractAction {

private PluginLoader pluginLoader;
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private GARunner runner;
private MainFrame f;

public Chooselndividual Action(MainFrame f, GARunner runner, PluginLoader pluginLoader) {
this.pluginLoader = pluginLoader;

this.runner = runner;

this.f =f;

putValue(NAME, InterfaceConfig.getMenuProperties().getString("settings.individual"));
}

public void actionPerformed(ActionEvent e) {
new ChooseDialog(f, pluginLoader, PluginLoader.INDEX INDIVIDUAL);
try {
GA alg = pluginLoader.getGA(SelectedPlugin.getIndex GA(),
pluginLoader.getIndividualFactory(SelectedPlugin.getIndexIndividual()));
if (runner.setGA(alg) ==-1) {
SelectedPlugin.reDolndividual();
JOptionPane.showMessageDialog(null, InterfaceConfig.getWarnings().getString("ga"));
} else {
f.changeGraphicPanels();
}

} catch (Exception t) {
t.printStackTrace();
throw new RuntimeException();

}
}
}

1.1.9. laboratory/core/gui/main/menu/actions/ExitAction.java
package laboratory.core.gui.main.menu.actions;

import laboratory.core.InterfaceConfig;

import javax.swing.*;
import java.awt.event.ActionEvent;

/**
* (@author Dmitry Sokolov
*/
public class ExitAction extends AbstractAction {

public ExitAction() {
super(InterfaceConfig.getMenuProperties().getString("file.exit"));
putValue(SHORT DESCRIPTION,
InterfaceConfig.getMenuProperties().getString("file.exit.description"));

}

public void actionPerformed(ActionEvent e) {
int res = JOptionPane.showConfirmDialog(null,
InterfaceConfig.getWarnings().getString("close"));



16
7.190.00001-01 12 02

if (res == 0) System.exit(0);
}

1.1.10. laboratory/core/gui/main/menu/actions/SaveGenarationAction.java
package laboratory.core.gui.main.menu.actions;

import laboratory.common.ga.Individual;
import laboratory.core.runner. GARunner;
import laboratory.core.InterfaceConfig;
import laboratory.util.Parser;

import javax.swing.*;

import java.awt.event. ActionEvent;
import java.io.File;

import java.io.FileWriter;

import java.io.IOException;

import java.io.PrintWriter;

import java.util.List;

/**

* (@author Dmitry Sokolov
*/
public class SaveGenerationAction extends AbstractAction {

private GARunner runner;

public SaveGenerationAction(GARunner runner) {
Parser properties = InterfaceConfig.getMenuProperties();
putValue(NAME, properties.getString("individual.save"));
putValue(SHORT DESCRIPTION, properties.getString("individual.save.description"));
this.runner = runner;

}

public void actionPerformed(ActionEvent e) {
List<Individual> generation = runner.getGeneration();
if (generation == null) {
JOptionPane.showMessageDialog(null, InterfaceConfig.getWarnings().getString("save"));
return;
}
int top = 1;
try {
File dir = new File("results");
dir.mkdir();
for (File f : dir.listFiles()) {
f.delete();
}
for (Individual i : generation) {
PrintWriter out = new PrintWriter(new FileWriter(new File(dir,
(int) i.fitness() + " " + top + ".ind")));
out.print(i);
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out.close();
if (top > 50) break;
top++;
}
} catch (IOException t) {
t.printStackTrace();
throw new RuntimeException();

}
}
}

1.1.11. laboratory/core/gui/main/menu/actions/SavePictureGenarationAction.java

import laboratory.core.gui.main.MainFrame;
import laboratory.core.InterfaceConfig;
import laboratory.util.Parser;

import javax.imageio.ImagelO;

import javax.swing.*;

import javax.swing.filechooser.FileNameExtensionFilter;
import java.awt.event. ActionEvent;

import java.io.File;

public class SavePictureAction extends AbstractAction {
private JFileChooser f;
private MainFrame mainComponent;

public SavePictureAction(MainFrame mainCompanent){
Parser properties = InterfaceConfig.getMenuProperties();
putValue(NAME, properties.getString("file.save"));
putValue(SHORT DESCRIPTION, properties.getString("file.save.description"));
f=new JFileChooser();
FileNameExtensionFilter filter = new FileNameExtensionFilter(
"PNG Images", "png");

f.setFileFilter(filter);
this.mainComponent = mainCompanent;

}

public void actionPerformed(ActionEvent e) {
int r = f.showSaveDialog(mainComponent);
if (r == JFileChooser. APPROVE OPTION) {
File file = f.getSelectedFile();
File trash = new File(file.getAbsolutePath() + ".png");
try {
ImagelO.write(mainComponent.imagePanel(), "png", trash);
} catch (Exception z) {
z.printStackTrace();
throw new RuntimeException();

}



18
7.190.00001-01 12 02

1.1.12. laboratory/core/gui/main/menu/actions/ShowBestAction.java
package laboratory.core.gui.main.menu.actions;

import laboratory.common.ga.Individual;

import laboratory.core.gui.shower.IndividualDialog;
import laboratory.core.loader.PluginLoader;

import laboratory.core.runner. GARunner;

import laboratory.core.InterfaceConfig;

import laboratory.util.Parser;

import javax.swing.*;
import java.awt.event.ActionEvent;
import java.util.List;

/**

* @author Dmitry Sokolov
*/
public class ShowBestAction extends AbstractAction {

private GARunner runner;
private PluginLoader load;

public ShowBestAction(GARunner runner, PluginLoader load){
Parser properties = InterfaceConfig.getMenuProperties();
putValue(MNEMONIC KEY, new Integer('b'));
putValue(NAME, properties.getString("individual.best"));
putValue(SHORT DESCRIPTION, properties.getString("individual.best.description"));
this.runner = runner;
this.load = load;

}

public void actionPerformed(ActionEvent e) {
List<Individual> gen = runner.getBest();
List<Integer> a = runner.getNumberGen();
new IndividualDialog(gen, a, load);

}
b

1.1.13. laboratory/core/gui/main/menu/actions/ShowGenerationAction.java
package laboratory.core.gui.main.menu.actions;

import laboratory.common.ga.Individual;

import laboratory.core.gui.shower.IndividualDialog;
import laboratory.core.loader.PluginLoader;

import laboratory.core.runner. GARunner;

import laboratory.core.InterfaceConfig;

import laboratory.util.Parser;
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import javax.swing.*;

import java.awt.event.ActionEvent;
import java.util.LinkedList;

import java.util.List;

public class ShowGenerationAction extends AbstractAction {

private GARunner runner;
private PluginLoader load;

public ShowGenerationAction(GARunner runner, PluginLoader load) {
Parser properties = InterfaceConfig.getMenuProperties();
putValue(NAME, properties.getString("individual.current"));
putValue(SHORT DESCRIPTION, properties.getString("individual.current.description"));
this.runner = runner;
this.load = load;

}

public void actionPerformed(ActionEvent e) {

List<Individual> gen = runner.getGeneration();

if (gen == null) {
JOptionPane.showMessageDialog(null, "This genetic hadn't been run.");
return;

}

int curGen = runner.getCurrentGeneration();

LinkedList<Integer> a = new LinkedList<Integer>();

for (int 1 = 0; 1 < gen.size(); i++) {
a.addLast(curGen);

}

new IndividualDialog(gen, a, load);

1.1.14. laboratory/core/gui/main/menu/MainMenu.java
package laboratory.core.gui.main.menu;

import laboratory.core.gui.main.MainFrame;
import laboratory.core.gui.main.menu.actions.*;
import laboratory.core.loader.PluginLoader;
import laboratory.core.runner. GARunner;
import laboratory.core.InterfaceConfig;

import laboratory.util.Parser;

import javax.swing.*;

/**

* @author Dmitry Sokolov
*/
public class MainMenu extends JMenuBar {

public MainMenu(GARunner runner, PluginLoader load, MainFrame frame) {
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Parser properties = InterfaceConfig.getMenuProperties();
JMenu file = new JMenu(properties.getString("file"));

JMenultem close = new JMenultem();
close.setAction(new ExitAction());

JMenultem save = new JMenultem();
save.setAction(new SavePictureAction(frame));

file.add(save);
file.add(close);

JMenu watch = new JMenu(properties.getString("generation"));

JMenultem showGeneration = new JMenultem();
showGeneration.setAction(new ShowGenerationAction(runner, load));
JMenultem showBest = new JMenultem();

showBest.setAction(new ShowBestAction(runner, load));

JMenultem saveGeneration = new JMenultem();
saveGeneration.setAction(new SaveGenerationAction(runner));
watch.add(saveGeneration);

watch.add(showGeneration);

watch.add(showBest);

JMenu settings = new JMenu(properties.getString("settings"));

JMenultem ga = new JMenultem();

ga.setAction(new ChooseGA Action(frame, runner, load));
JMenultem ind = new JMenultem();

ind.setAction(new ChooselndividualAction(frame, runner, load));
JMenultem em = new JMenultem();

em.setAction(new ChooseEmulatorAction(frame, load));
settings.add(ga);

settings.add(ind);

settings.add(em);

add(file);

add(watch);
add(settings);

1.1.15. laboratory/core/gui/main/MainFrame.java

package laboratory.core.gui.main;

import laboratory.common.functor.Functor;

import laboratory.core.InterfaceConfig;

import laboratory.core.SelectedPlugin;

import laboratory.core.gui.main.actions.PauseAction;
import laboratory.core.gui.main.actions.ResumeAction;
import laboratory.core.gui.main.actions. TimerListener;
import laboratory.core.gui.main.menu.MainMenu;
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import laboratory.core.loader.PluginLoader;
import laboratory.core.runner. GARunner;
import laboratory.util.gui.GraphicPanel;
import laboratory.util.Parser;

import javax.swing.*;
import java.awt.*;
import java.awt.image.BufferedImage;

/**
* (@author Dmitry Sokolov
* <p/>
* Main frame of application.
*/

public class MainFrame extends JFrame{

private JTabbedPane tp;

private GARunner runner;

private PluginLoader pluginLoader;

public MainFrame(String title, GARunner runner, PluginLoader pluginLoader){
super(title);
this.runner = runner;
this.pluginLoader = pluginLoader;

Parser mf = InterfaceConfig.getMainFrameProperties();

setDefaultCloseOperation(JFrame.EXIT ON_CLOSE);

setMinimumSize(new Dimension(mf.getInt("minimum.width"),

mf.getInt("minimum.height")));

tp = new JTabbedPane();
changeGraphicPanels();

add(tp, BorderLayout. CENTER);
JPanel p = new JPanel(new BorderLayout());

PauseAction pause = new PauseAction(runner, mf.getString("button.pause"),
mf.getString("description.pause"));

ResumeAction resume = new ResumeAction(runner, pause.getLock(),
mf.getString("button.resume"), mf.getString("description.resume"));

runner.setLock(pause.getLock());

pause.setNewAction(resume);

resume.setNewA ction(pause);

JButton pr = new JButton();

pr.setAction(resume);

p-add(pr);

add(p, BorderLayout.SOUTH);
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set/MenuBar(new MainMenu(runner, pluginLoader, this));

Timer timer = new Timer(mf.getInt("timer"), new TimerListener(this));
timer.start();

setSize(new Dimension(mf.getInt("width"), mf.getInt("height")));
setVisible(true);

}

public Bufferedlmage imagePanel() {
Component temp = tp.getSelectedComponent();
Bufferedlmage res = new  Bufferedlmage(temp.getWidth(), temp.getHeight(),
Bufferedlmage. TYPE INT RGB);
Graphics2D g = res.createGraphics();
temp.paint(g);
g.dispose();
return res;

}

public void changeGraphicPanels() {

Functor[] functors = runner.getFunctors();
tp.removeAll();
intj=0;
for (Functor functor : functors) {

int 1 = SelectedPlugin.getIndexIndividual();

tp.addTab(pluginLoader.getFunctorTitle(j), new GraphicPanel(functor,
InterfaceConfig.getGraphicPanelProperties(),

pluginLoader.getIndividualMax(i), pluginLoader.getIndividual CountSigns(i)));

1.1.16. laboratory/core/gui/shower/utils/ShowTableModel.java
package laboratory.core.gui.shower.utils;

import laboratory.common.ga.Individual;
import laboratory.util.Parser;
import laboratory.core.InterfaceConfig;

import javax.swing.table. AbstractTableModel;
import java.util.List;

/**

* (@author Dmitry Sokolov

*/

public class ShowTableModel extends AbstractTableModel {
private static final String[] COLNAME = new String[4];

private boolean[] selected;
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private Individual[] generation;
private int[] numberGen;

public ShowTableModel(List<Individual> generation, List<Integer> numberGen) {
selected = new boolean[generation.size()];
this.generation = new Individual[generation.size()];
this.numberGen = new int[generation.size()];
int top = 0;
Parser p = InterfaceConfig.getGenerationFrameProperties();
for(int 1= 0;1 <4;1 ++){
COLNAMEJi] = p.getString("colname." + (i + 1));
}
for (Individual ind : generation) {
this.generation[top] = ind;
top++;
}
top = 0;
for (int i : numberGen) {
this.numberGen[top] = i;
top++;
}
}

public int getColumnCount() {
return 4;

}

public String getColumnName(int columnIndex) {
return COLNAME]|columnIndex];

}

public int getRowCount() {
return selected.length;

}

public boolean isCellEditable(int rowIndex, int columnIndex) {
return columnlndex == 0;

}

public Class<?> getColumnClass(int columnIndex) {
if (columnIndex == 0) return Boolean.class;
if (columnIndex == 3) return Integer.class;
return Double.class;

}

public void setValueAt(Object value, int rowIndex, int columnIndex) {
if (columnIndex == 0) {
for (int i = 0; 1 < selected.length; i++) {
selected[i] = false;
}

selected[rowIndex] = true;
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}
fireTableDataChanged();

}

public Object getValueAt(int rowIndex, int columnIndex) {
if (columnIndex == 1) {
return rowIndex + 1;
}

if (columnIndex == 2) {
return generation[rowIndex].fitness();
j
if (columnIndex == 3) {
return numberGen[rowIndex];
b

return selected[rowIndex];

1.1.17. laboratory/core/gui/shower/IndividualDialog.java
package laboratory.core.gui.shower;

import laboratory.common.ga.Individual;

import laboratory.common.Visualizable;

import laboratory.core.SelectedPlugin;

import laboratory.core.InterfaceConfig;

import laboratory.core.gui.shower.utils.ShowTableModel;
import laboratory.core.loader.PluginLoader;

import laboratory.util.Parser;

import javax.swing.*;

import javax.swing.event.ListSelectionEvent;
import javax.swing.event.ListSelectionListener;
import java.awt.*;

import java.awt.event.ActionEvent;

import java.awt.event. ActionListener;

import java.util.List;

/* %k
* @author Dmitry Sokolov
* <p/>
* Dialog for preview individuals.
*/

public class IndividualDialog extends JFrame implements ListSelectionListener, ActionListener {

private List<Individual> generation;
private int indexSelected;

private PluginLoader pluginLoader;

public IndividualDialog(List<Individual> gen, List<Integer> numberGen,

pluginLoader) {

PluginLoader
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generation = gen;
indexSelected = -1;
this.pluginLoader = pluginLoader;

Parser p = InterfaceConfig.getGenerationFrameProperties();

Dimension screenSize = Toolkit.getDefaultToolkit().getScreenSize();
setLocation((screenSize.width - p.getInt("width")) / 2, (screenSize.height - p.getInt("height")) /
2);

ShowTableModel tm = new ShowTableModel(gen, numberGen);

JTable tb = new JTable(tm);
tb.setSelectionMode(ListSelectionModel. SINGLE SELECTION);
tb.getColumnModel().getColumn(0).setMinWidth(p.getInt("count.column.min"));
tb.getColumnModel().getColumn(0).setMax Width(p.getInt("count.column.max"));
tb.setPreferredScrollableViewportSize(new Dimension(p.getInt("width"),
Math.min(generation.size() * tb.getRowHeight(), p.getInt("table.height"))));
ListSelectionModel sM = tb.getSelectionModel();

sM.addListSelectionListener(this);

JScrollPane scr = new JScrollPane(tb);

JButton ok = new JButton("OK");
ok.addActionListener(this);

getContentPane().setLayout(new BorderLayout());
getContentPane().add(scr, BorderLayout. NORTH);
getContentPane().add(ok, BorderLayout. SOUTH);

setSize(p.getInt("width"), p.getInt("height"));
setVisible(true);

public void valueChanged(ListSelectionEvent e) {

}

ListSelectionModel selectionModel = (ListSelectionModel) e.getSource();
int 1 = selectionModel.getMinSelectionIndex();

if ((1 <0) || (1 >= generation.size())) return;

indexSelected = i;

public void actionPerformed(ActionEvent e) {

if (indexSelected !=-1) {
try {
int i1 = SelectedPlugin.getIndexIndividual();
if (pluginLoader.getCountEmulator(ii) > SelectedPlugin.getIndexEmulator()) {
pluginLoader.getEmulator(ii, SelectedPlugin.getindexEmulator(),  (Visualizable)
generation.get(indexSelected));
} else {
JOptionPane.showMessageDialog(null,
InterfaceConfig.getWarnings().getString("emulator") + pluginLoader.getName(ii,
PluginLoader.INDEX INDIVIDUAL));

}
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} catch (Exception z) {
JOptionPane.showConfirmDialog(null,
InterfaceConfig.getWarnings().getString("open"));

z.printStackTrace();

}

}
dispose();

}

public int getSelectedIndex() {
return indexSelected;

}

1.1.18. laboratory/core/gui/FrameCreator.java
package laboratory.core.gui,

import laboratory.core.gui.main.MainFrame;
import laboratory.core.loader.PluginLoader;
import laboratory.core.runner. GARunner;
import laboratory.core.InterfaceConfig;

import java.util.concurrent.locks.Lock;

/**

* (@author Dmitry Sokolov

* <p/>

* This class creates main frame of application.
*/

public class FrameCreator implements Runnable {

private GARunner runner;
private Lock lock;
private PluginLoader pluginLoader;

public FrameCreator(GARunner runner, PluginLoader pluginLoader, Lock lock) {
this.runner = runner;
this.lock = lock;
this.pluginLoader = pluginLoader;

}

public void run() {
new MainFrame(InterfaceConfig.getMainFrameProperties().getString("title"),
pluginLoader);
lock.unlock();

b
}

runner,
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1.2. lTaker CORE

1.2.1. laboratory/core/loader/PluginLoader.java

package laboratory.core.loader;

import laboratory.common.Loader;

import laboratory.common.Visualizable;

import laboratory.common.functor.Functor;
import laboratory.common.ga.GA;

import laboratory.common.ga.Individual;

import laboratory.common.ga.IndividualFactory;
import laboratory.core.InterfaceConfig;

import java.awt.*;

import java.io.File;

import java.io.FilenameFilter;
import java.io.IOException;
import java.lang.reflect.InvocationTargetException;
import java.net.URL;

import java.net. URLClassLoader;
import java.util. ArrayList;

import java.util.List;

import java.util.Properties;
import java.util.StringTokenizer;
import java.util jar.Attributes;
import java.util.jar.JarFile;

/**

* @author Dmitry Sokolov

* <p/>

* This class gets genetic algorithm from specified directory and gives them information about
them.

*/

public class PluginLoader {

private class Plugin {

public final Loader<?> loader;
public final String name;

public String comment;

public final Properties properties;

Plugin(String name, String comment, Loader<?> loader, Properties properties) {
this.loader = loader;
this.name = name;
this.comment = comment;
this.properties = properties;
}
}

private Plugin[][] plugin;
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private Functor[] functors;
private String[] functorTitle;

private List<List<Integer>> emulator;
private double[] individual;
private int[] cs;

public static final int INDEX GA = 0;
public static final int INDEX INDIVIDUAL =1,
public static final int INDEX EMULATOR = 2;

private  Plugin[] load(File dir) throws IOException, = NoSuchMethodException,
ClassNotFoundException, Illegal AccessException, InvocationTargetException,
InstantiationException {
FilenameFilter filter = new FilenameFilter() {
public boolean accept(File dir, String name) {
return name.endsWith(".jar");
}
¥
File[] list = dir listFiles(filter);
Plugin[] res = new Plugin[list.length];
for (int i = 0; 1 <res.length; i++) {
JarFile jr = new JarFile(list[1]);
Attributes attributes = jr.getManifest().getMainAttributes();
String temp = attributes.getValue(Attributes.Name.EXTENSION NAME);
String tmp = attributes.getValue(new Attributes.Name("Comment"));
if (temp == null) temp = InterfaceConfig.getDefaultName();
if (tmp == null) tmp = InterfaceConfig.getDefaultComment();
String mainClass = attributes.getValue(Attributes.Name.MAIN CLASS);
ClassLoader cl = new URLClassLoader(new URL[]{list[i].toURI().toURL()});
Class<Loader<?>> ¢ = (Class<Loader<?>>) cl.loadClass(mainClass);
Loader<?> loader = c.getConstructor(JarFile.class).newInstance(jr);
res[i] = new Plugin(temp, tmp, loader, loader.getProperties());

}

return res;

}

private Functor[] loadFunctors(File dir) throws Exception {
FilenameFilter filter = new FilenameFilter() {
public boolean accept(File dir, String name) {
return name.endsWith(".jar");

}

}5

File[] list = dir.listFiles(filter);

Functor[] res = new Functor[list.length];

functorTitle = new String[list.length];

for (int i = 0; 1 <res.length; i++) {
JarFile jr = new JarFile(list[1]);
Attributes attributes = jr.getManifest().getMainAttributes();
String mainClass = attributes.getValue(Attributes.Name.MAIN CLASS);
ClassLoader cl = new URLClassLoader(new URL[]{list[i].toURI().toURL()});
Class<Functor> ¢ = (Class<Functor>) (cl.loadClass(mainClass));
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res[i] = c.getConstructor().newInstance();
functorTitle[i] = attributes.getValue(new Attributes.Name("Comment"));

}

return res;

}

public PluginLoader(File dirGA, File dirIndividual, File dirEmulator, File dirFunctor) throws
Exception {
plugin = new Plugin[3][];
plugin[INDEX GA] = load(dirGA);

plugin[INDEX INDIVIDUAL] = load(dirIndividual);
individual = new double[plugin[INDEX INDIVIDUAL].length];
cs = new int[individual.length];
for (int k = 0; k < individual.length; k++) {

Plugin ind = plugin[INDEX INDIVIDUAL][k];

String s = ind.comment;

int i = s.indexOf(" ||| ");

ind.comment = s.substring(i + 5);

StringTokenizer st = new StringTokenizer(s.substring(0, 1));

individual[k] = Double.parseDouble(st.nextToken());

cs[k] = Integer.parselnt(st.nextToken());

}

plugin[INDEX EMULATOR] = load(dirEmulator);
emulator = new ArrayList<List<Integer>>(plugin[INDEX INDIVIDUAL].length);
for (int 1= 0; 1 < plugin[INDEX INDIVIDUAL].length; i++) {
emulator.add(new ArrayList<Integer>());
}
for (int k = 0; k < plugin[INDEX EMULATOR].length; k++) {
Plugin e = plugin[INDEX EMULATOR][k];
String s = e.comment;
int 1 = s.indexOf(" ||| ");
e.comment = s.substring(i + 5);
StringTokenizer st = new StringTokenizer(s.substring(0, 1));
while (st.hasMoreTokens()) {
String name = st.nextToken();
for (int j = 0; j < plugin[INDEX INDIVIDUAL].length; j++) {
if (plugin[INDEX INDIVIDUAL][j].name.equals(name)) {
emulator.get(j).add(k);
}
h
}
j

functors = loadFunctors(dirFunctor);

}

private Object getC(int objectIndex, int i, Object... args) throws IOException {
return plugin[objectIndex][i].loader.load(args);

}

public GA getGA(int 1, IndividualFactory fact) throws Exception {
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return (GA) getC(INDEX GA, i, fact);
}

public IndividualFactory getIndividualFactory(int i) throws Exception {
return (IndividualFactory) getC(INDEX INDIVIDUAL, 1);

}

public Frame getEmulator(int individual, int i, Visualizable ind) throws Exception {
return (Frame) getC(INDEX EMULATOR, emulator.get(individual).get(i),
ind.getAttributes());

}

public String getName(int 1, int objectIndex) {
return plugin[objectIndex][i].name;

}

public String getComment(int 1, int objectIndex) {
return plugin[objectIndex][i].comment;

}

public int getCount(int objectIndex) {
return plugin[objectIndex].length;

}

public int getCountEmulator(int individual) {
return emulator.get(individual).size();

}

public String getEmulatorName(int 1, int individual) {
return plugin[INDEX EMULATOR][emulator.get(individual).get(i)].name;

}

public String getEmulatorComment(int 1, int individual) {
return plugin[INDEX EMULATOR][emulator.get(individual).get(i)].comment;

}

public double getIndividualMax(int i) {
return individual[i];

}

public int getIndividualCountSigns(int 1) {
return cs[i];

}

public Properties getProperties(int objectIndex, int 1){
return plugin[objectIndex][i].properties;

}

public Properties getEmulatorProperties(int individual, int 1) {
return plugin[INDEX EMULATOR][emulator.get(individual).get(i)].properties;
}
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public Functor[] getFunctors() {
return functors;

}

public String getFunctorTitle(int 1) {
return functorTitle[i];

}
}

1.2.2. laboratory/core/runner/GARunner.java
package laboratory.core.runner;

import laboratory.common.functor.Functor;
import laboratory.common.ga.GA;
import laboratory.common.ga.Individual;

import java.util.LinkedList;

import java.util.List;

import java.util.concurrent.locks.Lock;
/* %

* @author Dmitry Sokolov
*/
public class GARunner implements Runnable {

private GA alg;

private boolean stop;

private boolean pause;

private Functor[] functors;

private Lock lock;

private List<Individual> generation;
private LinkedList<Individual> best;
private LinkedList<Integer> numberGen;

private int generationNumber;

/**

* @param alg genetic algorithm which this runner works with
* (@param functors functors which will be applied to generation
*/
public GARunner(GA alg, Functor[] functors) {

this.alg = alg;

this.functors = functors;

best = new LinkedList<Individual>();

numberGen = new LinkedList<Integer>();
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stop = false;
pause = true;
generationNumber = 0;

}

/**

* This method executes algorithm and gives generations to functors.

*/
public void run() {
while (!stop) {

if (pause) {
lock.lock();
lock.unlock();

}

generationNumber ++;

alg.nextGeneration();

generation = alg.getGeneration();

if ((best.size() == 0) || (generation.get(0).fitness() > best.getLast().fitness())) {

best.addLast(generation.get(0));

numberGen.addLast(generationNumber);

}

for (Functor f': functors) {
f.update(generation);
}

}
}

public void tryTolnterrupt() {
stop = true;

}

public void pause() {
pause = true;

}

public void resume() {
pause = false;

}

public void setLock(Lock lock) {
this.lock = lock;

}

public Functor[] getFunctors() {
return functors;

}

public List<Individual> getGeneration() {
return generation;

}

public List<Individual> getBest() {
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return best;

}

public List<Integer> getNumberGen() {
return numberGen;

}

public int getCurrentGeneration() {
return generationNumber;

}

public int setGA(GA alg) {

if (!pause) return -1;

this.alg = alg;

for (Functor functor : functors) {
functor.clear();

}

best.clear();

numberGen.clear();

generation = null;

generationNumber = 0;

return 0;

1.2.3. laboratory/core/util/RunnableLock.java
package laboratory.core.util;

import java.util.concurrent.locks.ReentrantLock;

/**

* (@author Dmitry Sokolov

*/

public class RunnableLock extends ReentrantLock implements Runnable {

public void run() {
lock();

}

1.2.4. laboratory/core/Main.java
package laboratory.core;

import laboratory.core.gui.FrameCreator;
import laboratory.core.loader.PluginLoader;
import laboratory.core.runner. GARunner;
import laboratory.core.util. RunnableLock;

import javax.swing.*;
import java.io.File;
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import java.io.FileReader;
import java.util.Properties;

/**

* (@author Dmitry Sokolov
*/

public class Main {

private static Properties paths = new Properties();

public static File getPath(String path) {
return new File(paths.getProperty(path));

}

public static void main(String[] args) throws Exception {

paths.load(new FileReader("build.properties"));

PluginLoader pluginLoader = new PluginLoader(getPath("ga.dir"), getPath("individual.dir"),

getPath("emulator.dir"),
getPath("functor.dir"));

GARunner runner = new GARunner(pluginLoader.getGA(SelectedPlugin.getindexGA(),
pluginLoader.getIndividualFactory(SelectedPlugin.getIndexIndividual())),
pluginLoader.getFunctors());

RunnableLock lock = new RunnableLock();

try {

SwingUltilities.invokeAndWait(lock);

} catch (Exception e) {

e.printStackTrace();

}

SwingUltilities.invokeLater(new FrameCreator(runner, pluginLoader, lock));

lock.lock();

lock.unlock();

runner.run();

1.2.5. laboratory/core/SelectedPlugin.java
package laboratory.core;

import laboratory.core.loader.PluginLoader;

/**

* @author Dmitry Sokolov
*/
public class SelectedPlugin {

private static int indexGA = 0;

private static int previousIndexGA = 0;
private static int indexEmulator = 0;

private static int previousIndexEmulator = 0;
private static int individual = 0;

private static int previousIndividual = 0;
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public static void setlndexGA(int 1) {
previousIndexGA = indexGA;
indexGA =1i;
setIndividual(0);

h

public static int getindexGA() {
return indexGA;

}

public static void reDoGA() {
indexGA = previousIndexGA;
reDolndividual();

}

public static void setIndividual(int 1) {
previousIndividual = individual;
individual = i;
setIndexEmulator(0);

}

public static int getIndexIndividual() {
return individual;

}

public static void reDolndividual() {
individual = previousIndividual;

}

public static void setIndexEmulator(int 1) {
previousIndexEmulator = indexEmulator;
indexEmulator = i;

}

public static int getindexEmulator() {
return indexEmulator;

}

public static void reDoEmulator() {
indexEmulator = previousIndexEmulator;

}

public static int getIndex(int objectIndex) {
switch (objectIndex) {
case PluginLoader.INDEX EMULATOR:
return getindexEmulator();
case PluginLoader.INDEX GA:
return getindexGA();
case PluginLoader.INDEX INDIVIDUAL.:
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return getlndexIndividual();
default:
return 111;
}

}

public static void setIndex(int 1, int objectIndex) {
switch (objectIndex) {

case PluginLoader.INDEX EMULATOR:
setindexEmulator(i);
break;

case PluginLoader.INDEX GA:
setindexGA(1);
break;

case PluginLoader.INDEX INDIVIDUAL.:
setIndividual(i);
break;
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JUCT PETUCTPAIIUU U3SMEHEHUI

Homepa nucmos (cmpanuy) Bcezo Ne Bxoosuwuii
JUCMO8 | OOKYMEH- No
Hsm. | HUsmenen | 3amenen | Hoevix | Annynu | (cmpanuy) ma conpogo-
HbIX HbIX posan. | 6 0oKyMm. OUmenbHO
HbIX 20 OOKYM.

u oama

Toon.

Jlama




