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public  interface  IAgentVisitor 
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    public  void  visit(IAgent agent); 
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public  interface  ImageProducer { 

  

 public  void  init(Simulation sim, IAgent agent); 

  

 public  void  drawImage(Graphics2D g2d); 

  

 public  void  stop(); 

  

 public  int  getImageWidth(); 

  

 public  int  getImageHeight(); 

} 
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<?xml version ="1.0" encoding ="UTF-8" ?> 

<! DOCTYPE model-family SYSTEM "mac_model_family.dtd" > 

 

<model-family > 

 

 <family-name >Hunter </ family-name > 

 <simulation-class >ai.aitia.mass.base.SimulatedRealTimeSimulation </ simulation-
class > 

 <image >../images/hunter/tiger.jpg </ image > 

 

 <description >Hunter simulation </ description > 

 

 <agents > 

 </ agents > 

</ model-family > 
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public  class  Space extends  Agent 

{ 

 public  static  final  int  EMPTY = 0; 

 public  static  final  int  HUNTER = 1; 

 public  static  final  int  PREY = 2; 

 

 private  int  height ; 

 private  int  width ; 

 private  int [][] space ; 

 

 @Override  

 public  void  init_Pet() { 

  space  = new int [ width ][ height ]; 

 } 

 

 @Override  

 public  void  onStep_Pet() throws  StepFailedException { 

  space  = new int [ width ][ height ]; 

  CreateSpaceVisitor visitor = new CreateSpaceVisitor( space ); 

  visit_Pet(visitor); 

 } 

 

 @Override  

 public  void  onTimeout_Pet() { 

 } 

 

 @Override  

 public  void  onTake_Pet() { 

 } 

 

 @Override  

 public  void  onRelease_Pet() { 

 } 

 

 @Override  

 public  void  onRemove_Pet() { 
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 } 

 

 public  int  getWidth() { 

  return  width ; 

 } 

 

 public  void  setWidth( int  width) { 

  this . width  = width; 

 } 

 

 public  int  getHeight() { 

  return  height ; 

 } 

 

 public  void  setHeight( int  height) { 

  this . height  = height; 

 } 

} 
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public  class  CreateSpaceVisitor implements  IAgentVisitor 

{ 

 int [][] space ; 

 

 public  CreateSpaceVisitor( int [][] space) 

 { 

  this . space  = space; 

 } 

 

 public  void  visit(IAgent agent) { 

  if  (agent instanceof  Runner) { 

   Runner runner = (Runner)agent; 

 

   boolean  hunter = runner.isType(); 

   int  x = runner.getX(); 

   int  y = runner.getY(); 
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   if  (hunter) { 

    space [x][y] = Space. HUNTER; 

   } else  if  ( space [x][y] != Space. HUNTER) { 

    space [x][y] = Space. PREY; 

   } 

 

  } 

 } 

} 
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<agent name="Space" class ="ai.aitia.mass.demos.hunter.Space" > 

 <fields > 

  <field name="height" access ="no" > 

   <default >300</ default > 

   <displayName >Space height </ displayName > 

   <shortDescription >Height of the Space </ shortDescription > 

  </ field > 

  <field name="width" access ="no" > 

   <default >300</ default > 

   <displayName >Space width </ displayName > 

   <shortDescription >Width of the Space </ shortDescription > 

  </ field > 

 </ fields > 

 <actions />  

 <detectors / > 

 <image >../images/hunter/jungle.jpg </ image > 

 <visualizations/ > 

 <description >Space agent </ description > 

</ agent > 

�
�
����3���

�
����	
����
�
 Space 
3�
��
�
�4
�
���
� 
K����
���
��L
�������
� 
3�
�� 

�������
 ����3437��$
 � 
 O���
 �
E
 ��
��L
 �������
 �3�� ��4��
 �
 �
����3��
 ����4����3�����$

;3��<
)$
37��
��
%$
37��$




)$
37��
�
 Space 
3�
��
� 
O����
���
�L
�������




������������	
���
������
��

��������
��
����������
�� ��

 ���
���
��
����
�� ��!�	"



�#�#�
#��
����������
#��$
%&&'�%&&(
 )-*%(




%$
37��
�
 Space 
3�
��
�
����3��
����4����3���


'�'�5� 	�6�""�+��!�"�����+��������
��"
�
 �
 "��3� 
 ��
 � 
 3��� ��
 3�
��
��
�
 ����"
�,
�
 ��	��� 
 �
 2
�������

@�
����3��  3��
 �
�	��
 �
 �
��! 
�
77�
 
��
����
 ��
 
 ��� ������A�
 ����
 
�	
 �� �3�	

����
�� 3��
 � 9����
�$
 �
 type 
 �
"C
 �������
 "3��� �
 �!���
 
��
 ���	
 
�	
 �����
 3�
� �

"��3� �

"��	
3��� ��$


public  class  Runner extends  Agent 

{ 

 private  boolean  type ; // true - hunter ; false - predator  

 private  int  x; 

 private  int  y; 

 private  int  skip ; 

 private  Space space ; 

 

 @Override  

 public  void  init_Pet() { 

  newRandomPlace(); 

 } 

 

 @Override  

 public  void  onStep_Pet() throws  StepFailedException { 

  if  (getTick_Pet() % ( skip  + 1) != 0) return ; 

 

  Runner runner = getClosest(); 

 

  if  (runner != null ) { 

   int  diff = 1; 

   if  (! type ) diff = -1; 

 

   int  oldX = x; 

   int  oldY = y; 

 

   int  otherX = runner.getX(); 
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   int  otherY = runner.getY(); 

 

   if  ( type  && !runner. type  && x == otherX && y == otherY)  

                    runner.newRandomPlace(); 

 

   if  (oldX > otherX) 

    x = oldX - diff; 

   else  if  (oldX < otherX) x = oldX + diff; 

 

   if  (oldY > otherY) 

    y = oldY - diff; 

   else  if  (oldY < otherY) y = oldY + diff; 

 

   if  ( y < 0) y = 0; 

   if  ( y >= space .getHeight()) y = space .getHeight() - 1; 

 

   if  ( x < 0) x = 0; 

   if  ( x >= space .getWidth()) x = space .getWidth() - 1; 

 

   if  ( type  && !runner. type  && x == otherX && y == otherY)  

                    runner.newRandomPlace(); 

  } 

 } 

 

 

 private  void  newRandomPlace() { 

  x  = getRandom_Pet().nextInt( space .getWidth()); 

  y  = getRandom_Pet().nextInt( space .getHeight()); 

 } 

 

 @Override  

 public  void  onTimeout_Pet() { 

 } 

 

 @Override  

 public  void  onTake_Pet() { 

 } 

 

 @Override  

 public  void  onRelease_Pet() { 

 } 

 

 @Override  
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 public  void  onRemove_Pet() { 

 } 

 

 private  Runner getClosest() { 

  ClosestEnemyVisitor visitor = new ClosestEnemyVisitor( this ); 

  visit_Pet(visitor); 

  return  visitor.getClosestEnemy(); 

 } 

 

 public  boolean  isType() { 

  return  type ; 

 } 

 

 public  void  setType( boolean  type) { 

  this . type  = type; 

 } 

 

 public  int  getX() { 

  return  x ; 

 } 

 

 public  void  setX( int  x) { 

  this . x = x; 

 } 

 

 public  int  getY() { 

  return  y ; 

 } 

 

 public  void  setY( int  y) { 

  this . y = y; 

 } 

 

 public  int  getSkip() { 

  return  skip ; 

 } 

 

 public  void  setSkip( int  skip) { 

  this . skip  = skip; 

 } 

 

 public  Space getSpace() { 

  return  space ; 
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 } 

 

 public  void  setSpace(Space space) { 

  this . space  = space; 

 } 

} 
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<agent name="Runner" class ="ai.aitia.mass.demos.hunter.Runner" > 

 <fields > 

  <field name="type" access ="r" > 

   <constants > 

    <constant name="Hunter" value ="true" />  

    <constant name="Prey" value ="false" />  

   </ constants > 

  </ field > 

  <field name="x" access ="r" />  

  <field name="y" access ="r" />  

  <field name="skip" access ="r" />  

  <field name="space" access ="no" />  

 </ fields > 

 <actions/ > 

 <detectors />  

 <image >../images/hunter/paw.gif </ image > 

 <visualizations />  

 <description >Hunter and prey agents </ description > 

</ agent > 
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public  class  SpaceApplet extends  DetectorApplet 

{ 

 private  Graphics bufferGraphics ; 

 private  Image offscreen ; 

 private  int  width ; 

 private  int  height ; 

 

 @Override  

 public  void  init() { 

  super .init(); 

  width  = getWidth(); 

  height  = getHeight(); 

  offscreen  = createImage( width  + 2, height  + 2); 

  bufferGraphics  = offscreen .getGraphics(); 

 } 

 

 @Override  

 public  void  paintObject(Graphics g, Object obj) { 



������������	
���
������
��

��������
��
����������
�� ��

 ���
���
��
����
�� ��!�	"



�#�#�
#��
����������
#��$
%&&'�%&&(
 ):*%(


  Object[] data = (Object[])obj; 

  int  runnerX = (( int [])data[0])[0]; 

  int  runnerY = (( int [])data[0])[1]; 

 

  int [][] map = ( int [][])data[1]; 

 

  bufferGraphics .setColor(Color. BLACK); 

  bufferGraphics .fillRect(0, 0, width  + 2, height  + 2); 

 

  for  ( int  x = 0; x < map. length ; x++) { 

   int [] column = map[x]; 

 

   for  ( int  y = 0; y < column. length ; y++) { 

    switch  (map[x][y]) { 

    case  Space. HUNTER: 

     bufferGraphics .setColor(Color. RED); 

     bufferGraphics .fillRect(x, y, 3, 3); 

     break ; 

    case  Space. PREY: 

     bufferGraphics .setColor(Color. WHITE); 

     bufferGraphics .fillRect(x, y, 3, 3); 

     break ; 

    } 

   } 

  } 

  if  (runnerX > 0 && runnerY > 0) { 

   bufferGraphics .setColor(Color. YELLOW); 

   bufferGraphics .fillRect(runnerX, runnerY, 3, 3); 

  } 

  g.drawImage( offscreen , 0, 0, this ); 

 } 

} 
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public  Object[] getSpaceAndID() { 

 Object[] data = new Object[2]; 

 data[0] = new int [] { -1, -1 }; 

 data[1] = space ; 
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 return  data; 

} 
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public  Object getSpaceAndID() { 

 Object[] data = space .getSpaceAndID(); 

 data[0] = new int [] { x, y  }; 

 return  data; 

} 
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<detectors />  
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<detectors > 

 <detector name="getSpaceAndID" />  

</ detectors > 
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<visualizations />  
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<visualizations > 

 <visualization codebase ="../applet" archive ="sim.jar"  

         code ="ai.aitia.mass.demos.hunter.applet.SpaceApplet" > 

  <type >applet </ type > 

  <name>HunterSpace </ name> 

  <display-name >Hunter Space </ display-name > 

  <detector-name >getSpaceAndID </ detector-name > 

  <action-frame >false </ action-frame > 

  <width type ="property" >width </ width > 

  <height type ="property" >length </ height > 

  <paint-mode >paint_object </ paint-mode > 
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  <refresh-rate >200</ refresh-rate > 

 </ visualization > 

</ visualizations > 
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<visualizations />  
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<visualizations > 

 <visualization codebase ="../applet" archive ="sim.jar"  

         code ="ai.aitia.mass.demos.hunter.applet.SpaceApplet" > 

  <type >applet </ type > 

  <name>RunnerVisualization </ name> 

  <display-name >Hunter Space for Runner </ display-name > 

  <detector-name >getSpaceAndID </ detector-name > 

  <action-frame >true </ action-frame > 

  <width type ="property" >width </ width > 

  <height type ="property" >length </ height > 

  <paint-mode >paint_object </ paint-mode > 

  <refresh-rate >200</ refresh-rate > 

 </ visualization > 

</ visualizations > 
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private  void  move( int  diffX, int  diffY) { 

 int  newX = x  + diffX; 

 int  newY = y  + diffY; 

 

 if  (newX < 0) newX = 0; 

 if  (newX > space .getWidth() - 1) newX = space .getWidth() - 1; 

 if  (newY < 0) newY = 0; 

 if  (newY > space .getHeight() - 1) newY = space .getHeight() - 1; 

 

 x = newX; 

 y = newY; 

} 

 

public  void  moveLeft() { 

 move(-1, 0); 

} 

 

public  void  moveLeftUp() { 

 move(-1, -1); 

} 

 

public  void  moveUp() { 

 move(0, -1); 

} 
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public  void  moveUpRight() { 

 move(1, -1); 

} 

 

public  void  moveRight() { 

 move(1, 0); 

} 

 

public  void  moveRightDown() { 

 move(1, 1); 

} 

 

public  void  moveDown() { 

 move(0, 1); 

} 

 

public  void  moveDownLeft() { 

 move(-1, 1); 

} 
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<agent name="Runner" class ="ai.aitia.mass.demos.hunter.Runner" > 

 ...  

 <actions > 

  <action name="moveLeft" />  

  <action name="moveLeftUp" />  

  <action name="moveUp" />  

  <action name="moveUpRight" />  

  <action name="moveRight" />  

  <action name="moveRightDown" />  

  <action name="moveDown" />  

  <action name="moveDownLeft" />  

 </ actions > 

 ...  

</ agent > 
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