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Beispiel Producer-Consumer:

Einzahler- und Auszahler-Thread greifen auf Konto zu.

Kontrollierter Zugriff auf Kontostand 
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///////////////////////////////////////////////////////////////////
// Producer - Consumer : 

// Kontrolle des Thread-Zugriffs 

// auf globale Variable "Kontostand" 

// P.Misch, 2002

// Beteiligte Klassen:

// ProCon2 / SimpleFrame / SimplePanel (ActionListener)

// Konto / Threads: Consumer,  Producer

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

///////////////////////////////////////////////////////////////////

// ProCon2 mit main 

public class ProCon2 {

   static ProCon2   pc2;

   static Konto       k;

   static Producer    p;

   static Consumer    c;

   static SimpleFrame f;

   public static void main(String[] args)  {

      System.out.println("MAIN gestartet...");

      pc2 = new ProCon2( );

      k   = new Konto( pc2 );

      System.out.println("Konto-Objekt erzeugt...");

      p   = new Producer( k );

      c   = new Consumer( k );

      System.out.println("Threads erzeugt...");

      f   = new SimpleFrame( pc2 );

      System.out.println("Frame-Objekt erzeugt...");

      f.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

      f.show();

      System.out.println("MAIN abgearbeitet, \n“ +

                          „wartet auf Ende der Ausfuehrung...");

   }

} 

///////////////////////////////////////////////////////////

// FRAME
class SimpleFrame extends JFrame  {

   ProCon2 pc2;

   SimplePanel sp;

   public SimpleFrame(ProCon2 t )   {

      pc2 = t;

      sp  = new SimplePanel(pc2);

      Container cp = getContentPane();

      cp.add(sp);

      setTitle("Producer - Consumer mit Threads"); 

      setSize(360, 260);    

      setLocation(200,100); 

   }

} 

////////////////////////////////////////////////////////////

// Panel
class SimplePanel extends JPanel implements ActionListener {

 ProCon2 pc2;


JLabel l1, l2, l3, l4;


JButton b1, b2, b3;


JTextArea ta1;


TextField ta2, ta3, ta4;

    public SimplePanel(ProCon2 t )  {  

        pc2   = t;

        int x =10;

        int y =10;

        int b =150;

        int h =20;

        setLayout(null);

        l1 = new JLabel("Kontostand");

        l1.setBounds(x,y,b,h);

        add(l1);

        ta1 = new JTextArea(5,30);

        ta1.setFont(new Font("SansSerif", Font.PLAIN, 10));

        JScrollPane sp = new JScrollPane(ta1);

        sp.setVerticalScrollBarPolicy(

                JScrollPane.VERTICAL_SCROLLBAR_ALWAYS);

        sp.setBounds(x,y+20,b,h+100);

        add(sp);

        l2 = new JLabel("Einzahlung");

        l2.setBounds(x+180,y,b,h);

        add(l2);

        ta2 = new TextField("100");

        ta2.setBounds(x+180,y+20,b,h);

        add(ta2);

        l3 = new JLabel("Auszahlung");

        l3.setBounds(x+180,y+50,b,h);

        add(l3);

        ta3 = new TextField("200");

        ta3.setBounds(x+180,y+70,b,h);

        add(ta3);

        l4 = new JLabel("Meldungen");

        l4.setBounds(x+180,y+100,b,h);

        add(l4);

        ta4 = new TextField("");

        ta4.setBounds(x+180,y+120,b,h);

        add(ta4);

        b1 = new JButton("Threads starten");

        b1.setBounds(x,y+160,b+180,h+20);

        add(b1);

        b1.addActionListener(this);

   } 

   // Listener-Methode /////////////////////////////////////

    public void actionPerformed(ActionEvent e) {




Object source = e.getSource();




if (source == b1) {

                pc2.p.ein=Integer.parseInt(ta2.getText());

                pc2.c.aus=Integer.parseInt(ta3.getText());




   if(pc2.p.isAlive() || pc2.c.isAlive()) {

                       // Threads bereits gestartet





   if(pc2.k.stop==false) {





      pc2.k.stop = true;

                         ta4.setText("Threads gestoppt");    

                         // Threads schlafen gelegt

                         b1.setText("Threads aktivieren");





    } else {





      pc2.k.stop=false;                   

                         // Threads aktivieren

                         ta4.setText("Threads wieder gestartet");

                         b1.setText("Threads stoppen");

                       }




    } else {   // Threads starten




          pc2.p.start();





    pc2.c.start();





    ta4.setText("Threads gestartet");





    b1.setText("Threads stoppen");




    }



    }

    }

}    

/////////////////////////////////////////////////////////////////

// Konto
public class Konto {

    ProCon2 pc2;

    int kontostand;

    boolean stop = false;

    public Konto(ProCon2 t) {

        pc2 = t;

    }

    ///////////////////////////////////////////////

    public synchronized void einzahlung(int ein) {

       try {

        while(stop)            // Prüfung der STOP-Variable
            Thread.sleep(500);

        kontostand += ein;

        pc2.f.sp.ta1.insert("+ Einzahlung: Stand " + 

                            kontostand+"\n",0);

        notifyAll();

       } catch(InterruptedException e) {}

    }

    //////////////////////////////////////////////////

    public synchronized void auszahlung  (int aus) {

       try {

        while(kontostand < 1000)// Prüfung des Kontostands
           wait();

       while(stop)            // Prüfung der STOP-Variable
           Thread.sleep(500);
        kontostand -= aus;

        pc2.f.sp.ta1.insert("- Auszahlung: Stand " + 

                            kontostand+"\n",0);

        notifyAll();

       } catch(InterruptedException e) {}

    }

}

///////////////////////////////////////////////////////////////////

// Producer THREAD
public class Producer extends Thread {

    Konto giro;

    int ein;

    Producer(Konto giro) {

        this.giro=giro;

     }

    public void run () {

      System.out.println("Einzahlungsthread gestartet...");  

      while(true) {  

       try {

        giro.einzahlung(ein);

        sleep(500);

       } catch(InterruptedException e){}

      } 

    }

}

//////////////////////////////////////////////////////////

// Consumer THREAD

public class Consumer extends Thread {

    Konto giro;

    int aus;

    Consumer(Konto giro) {

        this.giro = giro;

    }

    public void run  () {

      System.out.println("Auszahlungsthread gestartet...");

      while(true) {  

       try {

         giro.auszahlung(aus);

         sleep(50);

       } catch(InterruptedException e){}

      } 

    }

}
























































































Seite 5

