package Mod5;

import java.applet.*;

import java.awt.Button;

import java.awt.Color;

import java.awt.Graphics;

import java.awt.event.*;

public class EpidemicModel01 extends Applet implements ActionListener{

   public void init(){

      // grösse des applets festlegen

      setSize(window,window);   

      // button anlegen

      generationButton = new Button("urban growth");

      generationButton.addActionListener(this);

      this.add(generationButton);

      // initialisierung der stadtfläche

      for (int x=0; x<dimension; x++){

         for (int y=0; y<dimension; y++){

            Site cityXY = new Site(0,0,0,0);

            city[x][y]=cityXY;

         }

      }

      // kerne der entwicklung setzen

      int startX = dimension/2;

      int startY = dimension/2;

      city[startX][startY].setN();

      startX = (int)(dimension*Math.random());

      startY = (int)(dimension*Math.random());

      city[startX][startY].setN();

      startX = (int)(dimension*Math.random());

      startY = (int)(dimension*Math.random());

      city[startX][startY].setN();

   }

   public void paint(Graphics g){

      // stadt zeichnen

      for (int x=0; x<dimension; x++){

         for (int y=0; y<dimension; y++){

            g.setColor(Color.white);

            if (city[x][y].getA() == 1)

               g.setColor(Color.white);

            if (city[x][y].getN() == 1)

               g.setColor(Color.darkGray);

            if (city[x][y].getE() == 1)

               g.setColor(Color.black);

            if (city[x][y].getV() == 1)

               g.setColor(Color.green);

            int cellSize = (window-100)/dimension;

            g.fillRect(50+x*cellSize,50+y*cellSize,cellSize,cellSize);

         }

      }

      g.setColor(Color.black);

      g.drawLine(50,50,window-50,50);

      g.drawLine(50,50,50,window-50);

      g.drawLine(50,window-50,window-50,window-50);

      g.drawLine(window-50,50,window-50,window-50);

   }

   public void actionPerformed(ActionEvent e){

      for (int i=1; i<=generation; i++){

         calculateGenerations();

         this.repaint();

      }

   }

   public void calculateGenerations(){

      transform();

      addAge();

      density();

   }

   private void transform(){

      cityNew = new Site[dimension][dimension];

      cityNew = city;

      for (int x=0; x<dimension; x++){

         for (int y=0; y<dimension; y++){

            if (city[x][y].getN()==1)

               diffusion(x,y);

            vacantSite(x,y);

            if (city[x][y].getN()==1)

               establishment(x,y);

            if (city[x][y].getA()==1) 

               development(x,y);

            if (city[x][y].getAge()==ageLimit)

               regeneration(x,y);

         }

      }

      city = cityNew;

   }

   private void vacantSite(int x, int y){

      int vacancyNow = (int) (Math.random()*1000);

      if (city[x][y].getA()==1 && vacancyNow > vacancyRate){

         cityNew[x][y].resetA();

         cityNew[x][y].setV();

      }

      if (city[x][y].getV()==1 && vacancyNow > vacancyRate){

         cityNew[x][y].resetV();

         cityNew[x][y].setA();

      }

   }

   private void development(int x, int y){

      int developmentNow = (int) (Math.random()*1000);

      if (developmentNow > developmentRate){

         cityNew[x][y].setN();

         cityNew[x][y].resetA();

      }

   }

   private void diffusion(int x, int y){

         // umgebung available machen

         for (int i=-1; i<=1; i++){

            for (int j=-1; j<=1; j++){

               // existiert umgebung ...

               if (0<=(x+i) && (x+i)<dimension && 0<=(y+j) && (y+j)<dimension){

                  // ... dann regel anwenden

                  int diffusionNow = (int) (Math.random()*1000);

                  if (diffusionNow < diffusionRate)

                     cityNew[x+i][y+j].setA();

                  if (city[x+i][y+j].getN()==1)

                     cityNew[x+i][y+j].resetA();

                  if (city[x+i][y+j].getE()==1)

                     cityNew[x+i][y+j].resetA();

               }

            }

         }

   }

   private void establishment(int x, int y){

         // umgebung available machen

         int counter = 0;

         for (int i=-1; i<=1; i++){

            for (int j=-1; j<=1; j++){

               // existiert umgebung ...

               if (0<=(x+i) && (x+i)<dimension && 0<=(y+j) && (y+j)<dimension){

                  // ... dann regel anwenden

                  if (city[x+i][y+j].getN()==1)

                     counter++;

                  if (city[x+i][y+j].getE()==1)

                     counter++;

                  if (city[x+i][y+j].getV()==1)

                     counter++;

               }

            }

         }

         // umgebung entwickelt?

         if (counter == 9){

            cityNew[x][y].setE();

            cityNew[x][y].resetN();

         }

   }

   private void regeneration(int x, int y){

      cityNew[x][y].setA();

      cityNew[x][y].resetN();

      cityNew[x][y].resetE();

      cityNew[x][y].resetV();

      cityNew[x][y].resetAge();

   }

   private void addAge(){

      for (int x=0; x<dimension; x++)

         for (int y=0; y<dimension; y++){

            if (city[x][y].getN()==1)   // bebauung altert

               city[x][y].setAge();

            if (city[x][y].getE()==1)   

               city[x][y].setAge();

            if (city[x][y].getV()==1)   

               city[x][y].setAge();

         }

   }

   private void density(){

      int counter = 0;

      for (int x=0; x<dimension; x++)

         for (int y=0; y<dimension; y++){

            if (city[x][y].getN()==1) counter++;

            if (city[x][y].getE()==1) counter++;

         }

      double dense = counter/(dimension*dimension);

      if (dense > 0.2) addAge();

   }

   private int window = 600;   // grösse des applet

   private int dimension = 250;// dimension der stadt

   private int generation = 50;   // anzahl der berechneten entwicklungsstufen

   private int diffusionRate = 950;   // wahrscheinlichkeit für entwicklung der umgebung

   private int developmentRate = 875;   // wahrscheinlichkeit für entwicklung

   private int vacancyRate = 50;   // wahrscheinlichkeit für spekulative vakanz

   private int ageLimit = 30;   // ab diesem alter wird bebauung zerstört

   private Site[][] city = new Site[dimension][dimension]; // stadtraster anlegen

   private Site[][] cityNew;

   private Button generationButton;  

}

package Mod5;

public class Site {

   public Site(int A, int N, int E, int V){

      available = A;

      newDevelopment = N;

      establishedDevelopment = E;

      vacancy = V;

      age = 1;

   }

   // definiere set-er für alle stadien der entwicklung

   public void setA(){

      available = 1;

   }

   public void setN(){

      newDevelopment = 1;

   }

   public void setE(){

      establishedDevelopment = 1;

   }

   public void setV(){

      vacancy = 1;

   }

   public void setAge(){

      age++;

   }

   //   definiere reset-er für alle stadien der entwicklung

   public void resetA(){

      available = 0;

   }

   public void resetN(){

      newDevelopment = 0;

   }

   public void resetE(){

      establishedDevelopment = 0;

   }

   public void resetV(){

      vacancy = 0;

   }

   public void resetAge(){

      age = 0;

   }

   // definiere get-er für alle stadien der entwicklung

   public int getA(){

      return available;

   }

   public int getN(){

      return newDevelopment;

   }

   public int getE(){

      return establishedDevelopment;

   }

   public int getV(){

      return vacancy;

   }

   public int getAge(){

      return age;

   }

   // definiere stadien der entwicklung und initialiserung

   private int available;

   private int newDevelopment;

   private int establishedDevelopment;

   private int vacancy;

   private int age;

}

