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Public String findNewPile() 
{ 
  if (getPatchColor() == Color.yellow) 
      return("findEmptyPatch"); 
  else 
   { 
      wiggle(); 
      return("findNewPile"); 
   } 
} 
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void wiggle() 
 { 
 fd(1); 
 turnRight(Math.random()*45); 
 turnLeft(Math.random()*45); 
 } 
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import turtlekit.kernel.Turtle 
 
public class Termite extends Turtle 
{... 
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public Termite() 
{ 
 super("getAway"); 
} 
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public void setup() 
{ 
 playRole("termite"); 
 setColor(Color.red); 
 setHeading(West); 
// = setHeading(180); 
} 
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 void � incrementPatchVariableAt(java.lang.String variableName, 
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 java.lang.String � toString() ��
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 void � turnRight(double a) ��
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import turtlekit.kernel.Launcher 
 
public class TermiteLauncher extends Launcher  
{... 
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public Epidemic() 
{ 
 setSimulationName("VIRUS TRANSMISSION"); 
 setWidth(60); 
 setHeight(60); 
 setCellSize(2); 
} 
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public void addSimulationAgents() 
{ 
  addViewer(3); // we choose a default viewer with a cell size of 3 
 
  for (int i = 0; i < nbOfTermites; i++) //add the termites 
    addTurtle(new Termite()); 
 
  // this method adds the PatchInitializer (an Obse rver) with no GUI 
(false) 
  addObserver(new PatchInitializer(nbOfTermites),fa lse); 
} 
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protected void initializePatchVariables() 
  { 
       PatchVariable p = new PatchVariable("flavor" ); 
       p.setDiffuseCoef(0.3153); //Optional 
       p.setEvapCoef(0.025); //Optional 
       p.setDefaultValue(32); //Optional 
       addPatchVariable(p); 
  } 
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int nbOfTermites=50; 
 
public void setNbOfTermites(int n) 
{ 
 nbOfTermites = n; 
} 
 
public int getNbOfTermites() 
{ 
 return nbOfTermites; 
} 
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import turtlekit.kernel.Observer 
 
public class VirusObserver extends Observer 
{... 
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public class gasWatcher extends TurtleWatcher 
{ 
  Turtle[ ] gasTable; 
   
  public void initializeTurtleTables() 
  { 
    gasTable = getTurtleWithRole("gas"); 
  }  
  ... 
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public void setup() 
{ 
 for(int i=0;i<envWidth;i++) 
  for(int j=0;j<envHeight;j++) 
    if (Math.random() < densityRate) 
       patchGrid[i][j].setColor(Color.yellow); 
    else 
       patchGrid[i][j].setColor(Color.black); 
} 
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public void watch() 
{ 
 int cpt=0; 
 for(int i = 0;i < turtleTable.length;i++) 
 { 
    if (turtleTable[i].xcor() > 10) cpt++; 
 } 
 println("there is "+cpt+" turtles on the right sid e (>10)"); 
} 

�

0(0(��"��initGUI ��
"���

��A	��
>����	����
8����6	
����.����	B����	����>���
�6	���$��7
��
�	����	=�5>�	�����	��
�

��	�#���$�$��������
���	�;�$	�#	�H$�D����$���$�	����������
	
������������
���=�-����
$��
�	/�

�

public void initGUI() 
{ 
setGUIObject(plot = new SimplePlotPanel("infected 
turtles",250,nbMax)); 
} 
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public void addSimulationAgents //in the Launcher 
{ 
 addViewer(3); //default with 3 for cell size 
} 
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public class FlavorViewer extends Viewer 
{ 
 public void paintPatch(Graphics g, Patch p,int x,i nt y,int CellSize) 
 { 
   int a = ((int) p.getVariableValue("flavor"))%256 ; 
   g.setColor(new Color(a,a,a)); 
   g.fillRect(x,y,CellSize,CellSize); 
 } 
} 
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 public void paintTurtle(Graphics g,Turtle t,int x, int y,int cellSize) 
 { 
   g.setColor(t.getColor()); 
   g.fillOval(x,y,cellSize*3,cellSize*3); 
 } 
 public void paintPatch(Graphics g,Patch p,int x,in t y,int cellSize) 
 { 
   g.setColor(p.getColor()); 
   g.fillOval(x,y,cellSize*3,cellSize*3); 
 } 
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public class Termite extends turtlekit.kernel.Turtl e 
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// As a one time step procedure, 
// it returns a String: the next time 
behaviour  
 
public String searchForChip()  
{  
    wiggle();  
 
    if (getPatchColor() == Color.yellow) 
    {  
         setPatchColor(Color.black);  
         randomHeading();  
         fd(20);   
         return("findNewPile");  
    }  
    else  
         return ("searchForChip");  
} �

to searchForChip 
  
{  
 //call a defined procedure (see 
below)  
    do a random move; 
 
    if (there is a chip on the 
patch)  
    {  
 take the chip; 
  
 don't stay in the same 
place; 
  
 findNewPile;  
    }  
else  
 searchForChip;  
} �
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void wiggle()  
 {  
    fd(1);  
    turnRight(Math.random()*45);  
    turnLeft(Math.random()*45);  
 } 
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public String findNewPile() 
       { 
        if(getPatchColor()==Color.yellow) 
         return("findEmptyPatch"); 
        else 
        { 
         wiggle(); 
         return("findNewPile"); 
        } 
       } �
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���%�"�)�����

to findNewPile 
{ 
if (there is a chip) 
 findEmptyPatch; 
else 
{ 
 do a random move; 
 findNewPile; 
} 
} 

�

public String findEmptyPatch() 
        { 
        wiggle(); 
        if(getPatchColor()== Color.black) 
          { 
          setPatchColor(Color.yellow); 
          return("getAway"); 
          } 
        else 
       return("findEmptyPatch"); 
        } �

to findEmptyPatch 
{ 
do a random move; 
if (the patch is empty) 
{ 
 put down the chip; 
 getAway; //go where there is no 
chip; 
} 
else 
 findEmptyPatch; 
} �

public String getAway()  
        { 
        if(getPatchColor()== Color.black) 
           return("searchForChip"); 
        else 
         { 
       randomHeading(); 
       fd(20); 
       return("getAway"); 
         } 
        } �

to getAway //  from the pile 
{ 
if (there is no chip) 
 searchForChip; 
else 
{ 
 do a jump in a random direction; 
 getAway; 
} 
} 
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public void setup()  
      {  
       playRole("termite");  
       setColor(Color.red);  
       randomHeading();  
      } 
 
public Termite()  
      {  
       super("searchForChip");  
      } 
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public class PatchInitializer extends turtlekit.ker nel..Observer  
   {  
     float densityRate;  
 
      public PatchInitializer(float density)  
      {  
       densityRate = density;   
      }  
 
      public void setup()  
      {  
        for(int i=0;i<envWidth;i++)  
         for(int j=0;ji<envHeight;j++)  
          if (Math.random() i< densityRate)  
           patchGrid[i][j].setColor(Color.yellow);  
         else  
          patchGrid[i][j].setColor(Color.black);  
      }  
    } 
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public void addSimulationAgents() 
      {  
       //Add the termites with the addTurtle method . 
       for (int i = 0; i i< nbOfTermites; i++) 
       { 
            Termite t = new Termite(); 
            addTurtle(t); 
       } 
 
//We choose to add a default viewer with  a display cell size of 3 pixels.      
       addViewer(3); 
 
//Add the PatchInitializer with no GUI (false) 
       addObserver(new  
               PatchInitializer(densityRate), false ); 
       } 
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public TermiteLauncher() 
{ 
setSimulationName("TERMITES"); 
setWidth(150); 
setHeight(110); 
} 
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from java.lang import Math 
from turtlekit.kernel import Turtle 
from java.awt import Color 
 
class PythonTermite(Turtle): 
 whatToDoNext=0 
 
 def initWorld(self): 
  self.setColor(Color.red) 
  for x in range(0,120): 
   for y in range(0,120): 
    if Math.random() > 0.8: 
     self.setXY(x,y) 
     self.setPatchColor(Color.yellow) 
 
 def init(self): 
  self.setColor(Color.red) 
  self.randomHeading() 
  self.setX(Math.random()*120) 
  self.setY(Math.random()*120) 
 
 def wiggle(self): 
  self.turnRight(Math.random()*45) 
  self.turnLeft(Math.random()*45) 
  self.fd(1) 
 
 def getAway(self): 
  if self.getPatchColor() == Color.black: 
   self.whatToDoNext=1 
  else: 
   self.randomHeading() 
   self.fd(20) 
   self.whatToDoNext=0 
    
 def searchForChip(self): 
  self.wiggle() 
  if self.getPatchColor() == Color.yellow: 
   self.setPatchColor(Color.black) 
   self.fd(20) 
   self.whatToDoNext=2 
  else: 
   self.whatToDoNext=1 
 
 def findNewPile(self): 
  if self.getPatchColor() == Color.yellow: 
   self.whatToDoNext=3 
  else: 
   self.wiggle() 
   self.whatToDoNext=2 
 



� &2�

 def findEmptyPatch(self): 
  self.wiggle(); 
  if self.getPatchColor() == Color.black: 
   self.setPatchColor(Color.yellow) 
   self.whatToDoNext=0 
  else: 
   self.whatToDoNext=3 
 
 def makeIt(self): 
  if self.whatToDoNext == 0: 
   self.getAway() 
  elif self.whatToDoNext == 1: 
   self.searchForChip()   
  elif self.whatToDoNext == 2: 
   self.findNewPile() 
  else: 
   self.findEmptyPatch() 
 
def setupWorld(): 
 clearAll() 
 addTurtle(PythonTermite())  
 askTurtles("initWorld()") #faster than asking an an onymous turtle 
to do it with askTurtles 
 clearT() 
 for i in range(0,125): 
  addTurtle(PythonTermite()) 
 askTurtles("init()") 
  
makeProcedure("setupWorld")  
 
def doIt(): 
 askTurtles("makeIt()") 
 
makeProcedure("doIt") 
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package turtlekit.simulations.tests; 
 
import turtlekit.kernel.Turtle; 
import java.awt.Color; 
 
/** the only thing is to walk and change color  
  @author Fabien MICHEL 
  @version 1.2 6/12/1999 */ 
 
 public class Walker extends Turtle  
 { 

int count=10; 
 
 public Walker(String s) 
{super(s);} 
 
public void setup() 
{ 

randomHeading(); 
playRole("walker"); 

} 
 
public String walk() 
{ 

fd(1); 
if (count < 0) 
{ 

count = (int) (Math.random()*90); 
 return("change"); 

} 
else 
{ 

count--; 
return ("walk"); 

} 
}   
 
public String change() 
{ 

randomHeading(); 
if (getHeading() > South) setColor(Color.red); 
else if (getHeading() > West) setColor(Color.blue);  
else if (getHeading() > North) setColor(Color.green ); 
else setColor(Color.yellow); 
return("walk"); 

} 
} 
setHeading(towards(x,y)); 
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package turtlekit.simulations.tests; 
import turtlekit.kernel.Turtle; 
import java.awt.Color; 
 
/** a turtle for a turtle command test  
    @author Fabien MICHEL 
    @version 1.1 4/1/2000 */ 
 
public class Mosquito extends Turtle  
{ 
    int sunX,sunY,cpt=50; 
    public Mosquito(int a,int b) 
    { 
 super("move"); 
 sunX=a; 
 sunY=b; 
    } 
 
    public String move() 
    { 
 if (Math.random() > 0.5) turnRight(15); 
 else turnLeft(15); 
 fd(1); 
 cpt--; 
 if (cpt < 0) 
     { 
  setHeading(towards(sunX,sunY)); 
  return ("fall"); 
     } 
 else return ("move"); 
    } 
 
    public String fall() 
    { 
 fd(1); 
 if (distance(sunX,sunY) < 1) 
     { 
  cpt = (int) (Math.random()*100); 
  return "move"; 
     } 
 else return "fall"; 
    } 
 
    public void setup() 
    { 
 setXY(sunX,sunY); 
 setPatchColor(Color.yellow); 
 moveTo(sunX+(int) (Math.random()*10),sunY+(int) (M ath.random()*10)); 
 setHeading(Math.random()*360); 
 setColor(new Color((int) (Math.random()*256),(int) 
(Math.random()*256),(int) (Math.random()*256))); 
    } 

O 
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createTurtle(new Walker()); 
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/** Turtles who create other kind of turtle during simulation and dies  
after a countdown   
 
@author Fabien MICHEL 
@version 1.1 6/12/1999 */ 
 
public class Creator extends Turtle  
{ 
 public int life=50; 
 
public Creator() 
{ 
 super("ride"); 
} 
 
public void setup()  { playRole("creator"); } 
 
/**these behaviors have no means, just a test*/ 
 
public String ride() 



� **�

{ 
 fd(1); 
 if (getPatchColor()==Color.white) 
 { 
  if (Math.random()<0.99) createTurtle(new Walker(" walk")); 
  else 
   if (Math.random() < 0.95) 
    for (int i = 0; i < 50; i++) 
     createTurtle(new Ovni()); 
   else 
    launchGravity(); 
 life--; 
 setPatchColor(Color.black); 
 return("erase"); 
 } 
 else 
 { 
  setPatchColor(Color.white); 
  return("ride"); 
 } 
} 
 
public String erase() 
{ 
 if (life < 0) return null; //the turtle dies 
 
 turnLeft(Math.random()*50); 
 turnRight(Math.random()*50); 
 fd(1); 
 if (getPatchColor()==Color.white) 
 { 
  setColor(Color.lightGray); 
  setPatchColor(Color.black); 
  return("erase"); 
 } 
 else 
 { 
  setColor(Color.cyan); 
  return("ride"); 
 } 
} 
 
/**launch turtles of the gravity simulation*/ 
 
public void launchGravity() 
{ 
 Turtle[] ts = new Turtle[1]; 
 Turtle t1 = new BlackHole(); 
 ts[0] = t1; 
 createTurtle(t1); 
 for (int i = 0; i < 30; i++) 
  createTurtle(new Star(ts,13)); 
} 
 
} 
createTurtle(new Walker()); 

�

�
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public class SpecialViewer extends Viewer  
{ 
    public void paintTurtle(Graphics g,Turtle t,int  x,int y,int cellSize) 
    { 
  g.setColor(t.getColor()); 
  g.fillOval(x,y,cellSize*3,cellSize*3); 
 } 
 
    public void paintPatch(Graphics g,Patch p,int x ,int y,int cellSize) 
    { 
  g.setColor(p.getColor()); 
  g.fillRect(x,y,cellSize*3,cellSize*3); 
 } 
 
} 
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public String red() 
  { 
  wiggle(); 
  Turtle[] ts = turtlesHere(); //returns the other tu rtles that are 
on the same patch  
  if (ts != null) 
   for (int i=0; i < ts.length;i++) 
    if (ts[i].getColor() == Color.green) 
     sendMessage(ts[i].getAddress(),new 
VirusMessage()); 
  return("red"); 
 } 
} 
 
public String green() 
  { 
  if (nextMessage() != null) //check mailbox 
  { 
   setColor(Color.red); 
   playRole("infected"); 
   return ("red"); 
  } 
  else 
  { 
   wiggle(); 
   return ("green"); 
  } 
 } 
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public String red() 
  { 
  wiggle(); 
  Turtle[] ts = turtlesHere(); 
  if (ts != null) 
   for (int i=0; i < ts.length;i++) 
    if (ts[i].getColor() == Color.green) 
     ts[i].setColor(Color.red); 
  return("red"); 
 } 
 
public String green() 
  { 
  if (getColor() == Color.red) 
  { 
   playRole("infected"); 
   return ("red"); 
  } 
  else 
  { 
   wiggle(); 
   return ("green"); 
  } 
 } 
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/** initialize the variable infectedTurtles (a Turt le[]) using 
getTurtleWithRole*/ 
public void initializeTurtleTables() 
{ 
    infectedTurtles = getTurtleWithRole("infected") ; 
}    
/**this method overrides watch in the class Observe r. So it will be invoked 
for each simulation step*/ 
 step public void watch() 
{ 
 plot.addPoint(infectedTurtles.length); //plot is t he GUI 
} 
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    protected void initializePatchVariables() 
    { 
 PatchVariable a = new PatchVariable("flavor"); 
 a.setDiffuseCoef(valueDiff); 
 a.setEvapCoef(valueEvap); 
 addPatchVariable(a); 
 PatchVariable b = new PatchVariable("flavor2"); 
 b.setDiffuseCoef(value2Diff); 
 b.setEvapCoef(value2Evap); 
 addPatchVariable(b); 
    } 
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public class FlavorViewer extends Viewer  
{ 
    public void paintPatch(Graphics g, Patch p,int x,int y,int CellSize) 
    { 
 int a = ((int) p.getFlavorValue("flavor"))%256; 
 g.setColor(new Color(a,a,a)); 
 g.fillRect(x,y,CellSize,CellSize); 
    } 
} 
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public class GridInitializer extends Observer 
{ 
double val,val2; 
 
 public GridInitializer (double v, double v2) 
 { 
  val = v; 
  val2 = v2; 
 } 
 
public void setup() 
{ 
patchGrid[(int) (envWidth/2)][(int)(envHeight/2)].s etFlavorValue("flavor", 
val); 
patchGrid[(int) (envWidth/2)][(int)(envHeight/2)].s etFlavorValue("flavor2", 
val2); 
}    
} 
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    public void setup() 
    { 
    gridBuffer=new byte[envWidth][envHeight]; 
     for(int i=0;i<envWidth;i++) 
      for(int j=0;j<envHeight;j++) 
   patchGrid[i][j].setPatchVariable("lifeValue",0);  
      
     for(int i=0;i<envWidth;i++) 
      for(int j=0;j<envHeight;j++) 
       if(Math.random()<percentage) 
   
 patchGrid[i][j].setPatchVariable("lifeValue",1); 
   else
 patchGrid[i][j].setPatchVariable("lifeValue",0); 
    } 
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    public void watch() 
    { 
    for(int i=0;i<envWidth;i++) 
      for(int j=0;j<envHeight;j++) 
      { 
       /*Patch[]*/ neighbors = 
patchGrid[i][j].getNeighbors(); 
       byte alive=0; 
       for(int k=0;k<neighbors.length;k++) 
       { 
  alive+=(byte)neighbors[k].getVariableValue("lifeV alue"); 
       } 
  
 gridBuffer[i][j]=(byte)patchGrid[i][j].getVariable Value("lifeValue");  
       if ( gridBuffer[i][j]==1 && (alive < 2 || al ive >3)) 
       { 
    gridBuffer[i][j]=0; 
   } 
       else if (alive == 3) 
        gridBuffer[i][j]=1; 
      } 
     for(int i=0;i<envWidth;i++) 
      for(int j=0;j<envHeight;j++) 
      
 patchGrid[i][j].setPatchVariable("lifeValue",gridB uffer[i][j]); 
} 
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