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2) Sviluppo di applicazioni basate sullo scambio di messaggi 
�
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2.1) Classi di base per la gestione di messaggi 
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2.1.1) Classe MessageOutput 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
 
/** 
 * The superclass for all message output streams. 
 * <p>Extends <tt>DataOutputStream</tt> and adds <tt>send()</tt> 
 * methods that send the current message to the attached channel. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.MessageInput 
 */ 
public abstract class MessageOutput extends DataOutputStream { 
  /** 
   * Creates a new <tt>MessageOutput</tt>. 
   * @param out Stream to which to write message data. 
   */ 
  public MessageOutput (OutputStream out) { 
    super (out); 
  } 
 
  /** 
   * Sends the current message to the attached channel. 
   * <p>Subclasses will extend this class and implement this 
   * method as appropriate for a particular communications 
   * channel. 
   * @exception IOException Occurs if there is a problem sending 
   * a message. 
   */ 
  public abstract void send () throws IOException; 
 
  /** 
   * Sends the current message to the attached channel with 
   * a routing header that indicates a list of recipients. 
   * <p>Subclasses that support this method will override it 
   * with an appropriate implementation. The default implementation 
   * is to throw an exception. 
   * @param dst The list of intended recipients 
   * @exception IOException Occurs if there is a problem sending 
   * a message or this method is not supported. 
   */ 
  public void send (String[] dst) throws IOException { 
    throw new IOException ("send[] not supported"); 
  } 
 
  /** 
   * Sends the current message to the attached channel with 
   * a routing header that indicates a single recipient. 
   * <p>The default implementation of this method calls the 
   * previous method with a single-element array. 
   * @param dst The intended recipient 
   * @exception IOException Occurs if there is a problem sending 
   * a message or targeted sending is not supported. 
   */ 
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  public void send (String dst) throws IOException { 
    String[] dsts = { dst }; 
    send (dsts); 
  } 
} 
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2.1.2) Classe MessageInput 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
 
/** 
 * The superclass for all message input streams. 
 * <p>Extends <tt>DataInputStream</tt> and adds a <tt>receive()</tt> 
 * method that receives a new message from the attached channel. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.MessageOutput 
 */ 
public abstract class MessageInput extends DataInputStream { 
  /** 
   * Creates a new <tt>MessageInput</tt>. 
   * @param in Stream from which to read message data 
   */ 
  public MessageInput (InputStream in) { 
    super (in); 
  } 
 
  /** 
   * Receives a new message from the attached channel and makes 
   * it available to read through the standard <tt>DataInputStream</tt> 
   * methods. 
   * <p>Subclasses will extend this class and implement this method 
   * as appropriate for a particular communications channel. 
   * @exception IOException Occurs if there is a problem receiving 
   * a new message. 
   */ 
  public abstract void receive () throws IOException; 
} 

�
�
���
�

• '��
������DataInputStream�������������
����������

• )��	�
����������		��������InputStream���	������		��
������"�

�����	�
���������������

�"��	��

���)�!�������������������������
�"��	��

���������������������������������

�������2

���������	��

����!�����
�����"	�����������
������	������������������������
��������

• receive()�
����		����	����������!�����"�		��������
���������

����������������
�
"�������������������	��
�"����

�



7�

�

2.1.3) Classe MessageOutputStream 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
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package prominence.msg; 
 
import java.io.*; 
 
/** 
 * A <tt>MessageOutput</tt> that writes messages to an attached 
 * <tt>OutputStream</tt>. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.MessageInputStream 
 */ 
public class MessageOutputStream extends MessageOutput { 
  /** 
   * The attached <tt>OutputStream</tt>. 
   */ 
  protected OutputStream o; 
  /** 
   * A <tt>DataOutputStream</tt> attached to <tt>o</tt>. 
   */ 
  protected DataOutputStream dataO; 
  /** 
   * A <tt>ByteArrayOutputStream</tt> used to buffer the current message. 
   */ 
  protected ByteArrayOutputStream byteO; 
 
  /** 
   * Creates a new <tt>MessageOutputStream</tt>. Message data is 
   * buffered internally until <tt>send()</tt> is called. 
   * @param o The <tt>OutputStream</tt> to which to write messages 
   */ 
  public MessageOutputStream (OutputStream o) { 
    super (new ByteArrayOutputStream ()); 
    byteO = (ByteArrayOutputStream) out; 
    this.o = o; 
    dataO = new DataOutputStream (o); 
  } 
 
  /** 
   * Sends a message to the attached stream. The message body length 
   * is written as an <tt>int</tt>, followed by the message body itself; 
   * the internal message buffer is then reset. 
   * <p>This method synchronizes on the attached stream. 
   * @exception IOException Occurs if there is a problem writing to 
   * the attached stream. 
   */ 
  public void send () throws IOException { 
    synchronized (o) { 
      dataO.writeInt (byteO.size ()); 
      byteO.writeTo (o); 
    } 
    byteO.reset (); 
    o.flush (); 
  } 
} 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
 
/** 
 * A <tt>MessageInput</tt> that reads messages from an 
 * attached <tt>InputStream</tt>. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.MessageOutputStream 
 */ 
public class MessageInputStream extends MessageInput { 
  /** 
   * The attached <tt>InputStream</tt>. 
   */ 
  protected InputStream i; 
  /** 
   * A <tt>DataInputStream</tt> attached to <tt>i</tt>. 
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   */ 
  protected DataInputStream dataI; 
 
  /** 
   * Creates a new <tt>MessageInputStream</tt>. 
   * @param i The <tt>InputStream</tt> from which to read messages. 
   */ 
  public MessageInputStream (InputStream i) { 
    super (null); 
    this.i = i; 
    dataI = new DataInputStream (i); 
  } 
 
  /** 
   * A buffer containing the most recently received message. 
   * <p>This variable is exposed to permit potential optimizations. 
   */ 
  byte[] buffer; 
 
  /** 
   * Receives a message from the attached stream. An <tt>int</tt> 
   * header is read, which indicates the length of the message body. 
   * The message body is then read and made available through the 
   * usual superclass <tt>read()</tt> methods. 
   * <p>This method synchronizes on the attached stream. 
   * @exception IOException Occurs if there is a problem reading 
   * from the attached stream. 
   */ 
  public void receive () throws IOException { 
    synchronized (i) { 
      int n = dataI.readInt (); 
      buffer = new byte[n]; 
      dataI.readFully (buffer); 
    } 
    in = new ByteArrayInputStream (buffer); 
  } 
} 
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import java.awt.*; 
import java.io.*; 
import java.net.*; 
 
import prominence.msg.MessageInputStream; 
import prominence.msg.MessageOutputStream; 
 
public class TransactionClient extends Frame implements Runnable { 
  protected MessageInputStream mI; 
  protected MessageOutputStream mO; 
  protected Button get, put; 
  protected TextField attr, value; 
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  public TransactionClient (InputStream i, OutputStream o) { 
    super ("Transaction Client"); 
    mI = new MessageInputStream (i); 
    mO = new MessageOutputStream (o); 
    attr = new TextField (24); 
    value = new TextField (24); 
    get = new Button ("get"); 
    put = new Button ("put"); 
    setLayout (new GridLayout (2, 2)); 
    add (attr); 
    add (value); 
    add (get); 
    add (put); 
    pack (); 
    show (); 
  } 
 
  public void run () { 
    while (true) { 
      try { 
        mI.receive (); 
        System.out.print ("attr: " + mI.readUTF ()); 
        System.out.println (" value: " + mI.readUTF ()); 
      } catch (IOException e) { 
         e.printStackTrace(); 
      } 
    } 
  } 
 
  public boolean handleEvent (Event e) { 
    if ((e.id == e.ACTION_EVENT) && (e.target instanceof Button)) { 
      try { 
        if (e.target == get) { 
          mO.writeUTF ("get"); 
          mO.writeUTF (attr.getText ()); 
        } else if (e.target == put) { 
          mO.writeUTF ("put"); 
          mO.writeUTF (attr.getText ()); 
          mO.writeUTF (value.getText ()); 
        } 
        mO.send (); 
      } catch (IOException ex) { 
        ex.printStackTrace (); 
      } 
    } 
    return super.handleEvent (e); 
  } 
 
  static public void main (String args[]) throws IOException { 
    if (args.length != 2) 
      throw new RuntimeException ("Syntax: TransactionClient <server> <port>"); 
    Socket s = new Socket (args[0], Integer.parseInt (args[1])); 
    InputStream i = s.getInputStream (); 
    OutputStream o = s.getOutputStream (); 
    TransactionClient c = new TransactionClient (i, o); 
    //c.listen (); 
    new Thread(c).start(); 
  } 
} 

�
�
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2.2.2) Classe TransactionServer 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
import java.io.*; 
import java.util.*; 
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import java.net.*; 
 
import prominence.msg.MessageOutput; 
import prominence.msg.MessageInputStream; 
import prominence.msg.MessageOutputStream; 
 
public class TransactionServer implements Runnable { 
  protected Hashtable h; 
  protected InputStream i; 
  protected OutputStream o; 
 
  public TransactionServer (InputStream i, OutputStream o) { 
    this.i = i; 
    this.o = o; 
    h = new Hashtable (); 
  } 
  public void run () { 
    MessageInputStream mI = new MessageInputStream (i); 
    MessageOutputStream mO = new MessageOutputStream (o); 
    try { 
      while (true) { 
        mI.receive (); 
        try { 
          Thread.sleep (1000); 
        } catch (InterruptedException ex) { 
        } 
        String cmd = mI.readUTF (); 
 System.out.println (Thread.currentThread () + ": command " + cmd); 
        if (cmd.equals ("get")) { 
          get (mI, mO); 
        } else if (cmd.equals ("put")) { 
          put (mI); 
        } 
      } 
    } catch (IOException ex) { 
      ex.printStackTrace (); 
    } 
  } 
 
  void get (DataInputStream dI, MessageOutput mO) throws IOException { 
    String attr = dI.readUTF (); 
    mO.writeUTF (attr); 
    if (h.containsKey (attr)) 
      mO.writeUTF ((String) h.get (attr)); 
    else 
      mO.writeUTF ("null"); 
    mO.send (); 
  }  
 
  void put (DataInputStream dI) throws IOException { 
    String attr = dI.readUTF (); 
    String value = dI.readUTF (); 
    h.put (attr, value); 
  } 
 
  static public void main (String args[]) throws IOException { 
    if (args.length != 2) 
      throw new RuntimeException ("Syntax: TransactionServer <port> <threads>"); 
    ServerSocket server = new ServerSocket (Integer.parseInt (args[0])); 
    Socket s = server.accept (); 
    server.close (); 
    InputStream i = s.getInputStream (); 
    OutputStream o = s.getOutputStream (); 
    TransactionServer t = new TransactionServer (i, o); 
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    int n = Integer.parseInt (args[1]); 
    for (int j = 0; j < n; ++ j) 
      new Thread (t).start (); 
  } 
} 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.util; 
 
import java.util.Vector; 
 
/** 
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 * A FIFO (first in, first out) dat1-structure; the opposite of a 
<tt>Stack</tt>. 
 * Objects are added to the front of the <tt>Queue</tt> and removed from the 
back. 
 * <p>This implementation blocks the caller who attempts to remove an object 
from 
 * an empty queue until the queue is non-empty again. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 */ 
public class Queue { 
  /** 
   * A <tt>Vector</tt> of the queue elements. 
   */ 
  protected Vector queue; 
 
  /** 
   * Creates a new, empty <tt>Queue</tt>. 
   */ 
  public Queue () { 
    queue = new Vector (); 
  } 
 
  /** 
   * Attempts to remove an object from the queue; blocks if there are no objects 
   * in the queue. This call will therefore always return an object. 
   * @returns The least-recently-added object from the queue 
   */ 
  public Object remove () { 
    synchronized (queue) { 
      while (queue.isEmpty ()) { 
        try { 
          queue.wait (); 
        } catch (InterruptedException ex) {} 
      } 
      Object item = queue.firstElement (); 
      queue.removeElement (item); 
      return item; 
    } 
  } 
 
  /** 
   * Adds an item to the front of the queue, wakes a caller who is waiting for 
   * the queue to become non-empty. 
   * @param item The object to be added 
   */ 
  public void add (Object item) { 
    synchronized (queue) { 
      queue.addElement (item); 
      queue.notify (); 
    } 
  } 
 
  /** 
   * Returns whether the queue is empty. 
   * @returns Whether the queue is empty 
   */ 
  public boolean isEmpty () { 
    return queue.isEmpty (); 
  } 
} 

�
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
import prominence.util.Queue; 
 
/** 
 * A <tt>MessageOutput</tt> that inserts messages into a <tt>Queue</tt> 
 * of byte arrays. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.QueueInputStream 
 */ 
public class QueueOutputStream extends MessageOutput { 
  /** 
   * A <tt>ByteArrayOutputStream</tt> used to buffer the current message 
   * contents. 
   */ 
  protected ByteArrayOutputStream byteO; 
  /** 
   * The <tt>Queue</tt> of messages. 
   */ 
  protected Queue q; 
 
  /** 
   * Creates a new <tt>QueueOutputStream</tt>. 
   * @param q A <tt>Queue</tt> into which messages will be written 
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   */ 
  public QueueOutputStream (Queue q) { 
    super (new ByteArrayOutputStream ()); 
    byteO = (ByteArrayOutputStream) out; 
    this.q = q; 
  } 
 
  /** 
   * Inserts the current message buffer into the <tt>Queue</tt>. 
   */ 
  public void send () { 
    byte[] buffer = byteO.toByteArray (); 
    byteO.reset (); 
    q.add (buffer); 
  } 
} 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
import prominence.util.Queue; 
 
/** 
 * A <tt>MessageInput</tt> that reads messages from a <tt>Queue</tt> of 
 * byte arrays. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.QueueOutputStream 
 */ 
public class QueueInputStream extends MessageInput { 
  /** 
   * The <tt>Queue</tt> of messages. 
   */ 
  protected Queue q; 
 
  /** 
   * Creates a new <tt>QueueInputStream</tt>. 
   * @param q A <tt>Queue</tt> out of which messages will be read 
   */ 
  public QueueInputStream (Queue q) { 
    super (null); 
    this.q = q; 
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  } 
 
  /** 
   * A buffer containing the most recently received message. 
   * <p>This variable is exposed to permit potential optimizations. 
   */ 
  byte[] buffer; 
 
  /** 
   * Extracts a message from the attached <tt>Queue</tt> and makes 
   * it available to read through the usual superclass <tt>read()</tt> 
   * methods. 
   */ 
  public void receive () { 
    buffer = (byte[]) q.remove (); 
    in = new ByteArrayInputStream (buffer); 
  } 
} 
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... 
try{ 
    while (true) { 
        mi.receive(); 
        byte[] buffer=new byte[mi.available()]; 
        mi.readFully(buffer); 
        mo.write(buffer); 
        mo.send(); 
    } 
} catch (IOException e) { 
    e.printStackTrace(); 
} 
... 
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2.4.1) Classe MultiplexOutputStream 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
 
/** 
 * A <tt>MessageOutput</tt> that attaches to an existing <tt>MessageOutput</tt> 
 * and attaches a multiplexing label to the header of each message that 
 * is transmitted. 
 * <p>The label is specified in the constructor and so one stream always 
 * attaches the same label. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.MultiplexInputStream 
 */ 
public class MultiplexOutputStream extends MessageOutput { 
  /** 
   * The <tt>MessageOutput</tt> to which this is attached. 
   */ 
  protected MessageOutput o; 
  /** 
   * A <tt>ByteArrayOutputStream</tt> used to buffer the current message 
   * contents. 
   */ 
  protected ByteArrayOutputStream byteO; 
  /** 
   * The multiplexing label. 
   */ 
  protected String label; 
 
  /** 
   * Creates a new <tt>MultiplexOutputStream</tt>. 
   * @param o The <tt>MessageOutput</tt> to which to send messages 
   * @param label The multiplexing label to be used by this stream 
   */ 
  public MultiplexOutputStream (MessageOutput o, String label) { 
    super (new ByteArrayOutputStream ()); 
    byteO = (ByteArrayOutputStream) out; 
    this.o = o; 
    this.label = label; 
  } 
 
  /** 
   * Sends the current message with a multiplexing label header to the 
   * attached <tt>MessageOutput</tt>. 
   * @exception IOException Occurs if there is a problem sending the 
   * message. 
   */ 
  public void send () throws IOException { 
    synchronized (o) { 
      o.writeUTF (label); 
      byteO.writeTo (o);  
      o.send (); 
    } 
    byteO.reset (); 
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  } 
 
  /** 
   * Sends the current message with a multiplexing label header to the 
   * attached <tt>MessageOutput</tt>. 
   * <p>If the attached <tt>MessageOutput</tt> supports targeted sending 
   * then this method will succeed; otherwise an appropriate 
   * <tt>IOException</tt> will be thrown. 
   * @param dst The list of intended recipients 
   * @exception IOException Occurs if there is a problem sending the 
   * message or the targeted <tt>send()</tt> method is not supported by 
   * the attached <tt>MessageOutput</tt>. 
   */ 
  public void send (String[] dst) throws IOException { 
    synchronized (o) { 
      o.writeUTF (label); 
      byteO.writeTo (o);  
      o.send (dst); 
    } 
    byteO.reset (); 
  } 
} 
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2.4.2) Classe MultiplexInputStream 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
 
/** 
 * A <tt>MessageInput</tt> that attaches to an existing <tt>MessageInput</tt> 
 * and strips the multiplexing label from each message that is received. 
 * <p>The label is made publicly accessible in the <tt>label</tt> variable. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.MultiplexOutputStream 
 */ 
public class MultiplexInputStream extends MessageInput { 
  /** 
   * The multiplexing label of the most recently received message. 
   */ 
  public String label; 
  /** 
   * The <tt>MessageInput</tt> to which this is attached. 
   */ 
  protected MessageInput i; 
 
  /** 
   * Creates a new <tt>MultiplexInputStream</tt>. 
   * @param i The <tt>MessageInput</tt> from which messages should 
   * be received 
   */ 
  public MultiplexInputStream (MessageInput i) { 
    super (i); 
    this.i = i; 
  } 
 
  /** 
   * Receives a new message from <tt>i</tt> and strips the multiplexing 
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   * label. The label is accessible in the <tt>label</tt> variable; the 
   * contents of the message can be read through the usual superclass 
   * <tt>read()</tt> methods. 
   * @exception IOException Occurs if there is a problem receiving a 
   * message or extracting the multiplexing label. 
   */ 
  public void receive () throws IOException { 
    i.receive (); 
    label = i.readUTF (); 
  } 
} 
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2.4.3) Classe Demultiplexer 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
import java.util.*; 
/** 
 * A class that reads messages from a <tt>MultiplexInputStream</tt> 
 * and forwards them on to the <tt>MessageOutput</tt> identified by the 
 * message label. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.MessageCopier 
 */ 
public class Demultiplexer extends Thread { 
  /** 
   * The <tt>MultiplexInputStream</tt> from which messages are read. 
   */ 
  protected MultiplexInputStream i; 
  /** 
   * The message routing table. Maps from message labels to 
   * <tt>MessageOutput</tt>s. 
   */ 
  protected Hashtable routes; 
 
  /** 
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   * Current <tt>Demultiplexer</tt> ID. 
   */ 
  static private int plexerNumber; 
  /** 
   * Assigns unique <tt>Demultiplexer</tt> ID's. 
   * @return An unique <tt>Demultiplexer</tt> ID. 
   */ 
  static private synchronized int nextPlexerNum () { return plexerNumber ++; } 
 
  /** 
   * Creates a new <tt>Demultiplexer</tt> reading from a specified 
   * stream. 
   * @param i The <tt>MultiplexInputStream</tt> from which mess. should be read 
   */ 
  public Demultiplexer (MultiplexInputStream i) { 
    super ("Demultiplexer-" + nextPlexerNum ()); 
    this.i = i; 
    routes = new Hashtable (); 
  } 
 
  /** 
   * Registers a <tt>MessageOutput</tt> as the destination for messages 
   * with a particular label. 
   * @param label The message label that is to be routed 
   * @param o The destination for such messages 
   */ 
  public void register (String label, MessageOutput o) { 
    routes.put (label, o); 
  } 
 
  /** 
   * Deregisters a particular message label. 
   * @param label The label that is to be deregistered 
   */ 
  public void deregister (String label) { 
    routes.remove (label); 
  } 
 
  /** 
   * Routes messages from the <tt>MultiplexInputStream</tt> to the 
   * <tt>MessageOutput</tt> identified by their labels. <pre>This method 
   * is called by a 
   * new thread when the superclass <tt>start()</tt> method is called. 
   * @see java.lang.Thread#start 
   */ 
  public void run () { 
    try { 
      while (true) { 
        i.receive (); 
        MessageOutput o = (MessageOutput) routes.get (i.label); 
        if (o != null) { 
          byte[] message = new byte[i.available ()]; 
          i.readFully (message); 
          synchronized (o) { 
            o.write (message); 
            o.send (); 
          } 
        } 
      } 
    } catch (IOException ex) { 
      ex.printStackTrace (); 
    } 
  } 
} 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
 
/** 
 * A <tt>MessageOutput</tt> that immediately delivers its 
 * contents to a recipient specified in the constructor when 
 * send() is called. 
 * <p>The message is delivered through the <tt>Recipient</tt> interface. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.Recipient 
 */ 
public class DeliveryOutputStream extends MessageOutput { 
  /** 
   * A <tt>ByteArrayOutputStream</tt> used to buffer the message contents. 
   */ 
  protected ByteArrayOutputStream byteO; 
  /** 
   * The recipient of messages sent to this stream. 
   */ 
  protected Recipient r; 
 
  /** 
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   * Creates a new <tt>DeliveryOutputStream</tt> with a specified recipient. 
   * @param r The recipient for messages sent to this stream. 
   */ 
  public DeliveryOutputStream (Recipient r) { 
    super (new ByteArrayOutputStream ()); 
    byteO = (ByteArrayOutputStream) out; 
    this.r = r; 
  }  
 
  /** 
   * Delivers the current message contents to the designated recipient. 
   */ 
  public void send () { 
    byte buffer[] = byteO.toByteArray (); 
    ByteArrayInputStream bI = new ByteArrayInputStream (buffer); 
    r.receive (new DataInputStream (bI)); 
    byteO.reset (); 
  } 
} 
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
package prominence.msg; 
 
import java.io.*; 
 
/** 
 * The interface through which the <tt>DeliveryOutputStream</tt> delivers 
 * messages. 
 * 
 * @version 1.0 1 Nov 1996 
 * @author Merlin Hughes 
 * @see prominence.msg.DeliveryOutputStream 
 */ 
public interface Recipient { 
  /** 
   * Delivers a new message to the recipient. 
   * @param in A <tt>DataInputStream</tt> from which the message contents can 
   * be read 
   */ 
  public void receive (DataInputStream in); 
} 
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2.4.5.1) Classe CollabTool 
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import java.io.*; 
import java.awt.*; 
import java.net.*; 
import prominence.msg.*; 
 
public class CollabTool extends Frame { 
  protected static int id = 0; 
 
  public CollabTool (InputStream i, OutputStream o) { 
    super ("Collaborative Tool " + (id ++)); 
    setResizable(false); 
    Whiteboard wb = new Whiteboard (); 
    Chatboard cb = new Chatboard (); 
    setLayout (new GridLayout (2, 1)); 
    add (wb); 
    add (cb); 
    resize (400, 500); 
 
    MessageOutputStream mO = new MessageOutputStream (o); 
    MessageInputStream mI = new MessageInputStream (i); 
 
    cb.setMessageOutput (new MultiplexOutputStream (mO, "chat")); 
    wb.setMessageOutput (new MultiplexOutputStream (mO, "wb")); 
 
    Demultiplexer d = new Demultiplexer (new MultiplexInputStream (mI)); 
    d.register ("chat", cb.getMessageOutput ()); 
    d.register ("wb", wb.getMessageOutput ()); 
    d.start (); 
  } 
 
  static public void main (String args[]) throws IOException { 
   
  Socket socket = new Socket(args[0], 5000); 
   
    new CollabTool (socket.getInputStream(),socket.getOutputStream()).show (); 
  } 
} 

�
�
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/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
import java.io.*; 
import java.awt.*; 
import prominence.msg.*; 
import prominence.util.Queue; 
 
public class Chatboard extends Panel implements Runnable { 
  protected TextArea output; 
  protected TextField input; 
  protected Queue q; 
  protected Thread exec; 
 
  public Chatboard () { 
    setLayout (new BorderLayout ()); 
    add ("Center", output = new TextArea ()); 
    output.setEditable (false); 
    add ("South", input = new TextField ()); 
    q = new Queue (); 
    exec = new Thread (this); 
    exec.start (); 
  } 
 
  protected MessageOutput o; 
 
  public void setMessageOutput (MessageOutput o) { 
    this.o = o; 
  } 
 
  public MessageOutput getMessageOutput () { 
    return new QueueOutputStream (q); 
  } 
 
  public boolean action (Event e, Object arg) { 
    if (e.target == input) { 
      try { 
        o.writeUTF (input.getText ()); 
        o.send (); 
      } catch (IOException ex) { 
        ex.printStackTrace (); 
      } 
      output.appendText (input.getText () + "\n"); 
      input.setText (""); 
      return true; 
    } 
    return super.action (e, arg); 
  } 
 
  public void sendMessage (String s) { 
      try { 
        o.writeUTF (s); 
        o.send (); 
      } catch (IOException ex) { 
        ex.printStackTrace (); 
      } 
  } 
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  public void run () { 
    QueueInputStream qI = new QueueInputStream (q); 
    while (true) { 
      try { 
        qI.receive (); 
        String msg = qI.readUTF (); 
        output.appendText ("-- " + msg + "\n"); 
      } catch (IOException ex) { 
        ex.printStackTrace (); 
      } 
    } 
  } 
} 

�
�
����������
�

• ������	��"����������$������		��������������
"�����""�������������

• ���������	����q���	��!������������		����/�
������"������	����	������	���
Demultiplexer%�

• ���
�����������"�������		���������	����
��!�����Demultiplexer�"�����"�
���!��
��

�������!��.�

• ���
����������"�������		���������	����
��!�����Chatboard�"���"����!���� �������
�������#����

�������!����

• (!!�����������
�"������"����������������

���������!���
�
� 
�����

• )�������setMessageOutput(MessageOutput o)���getMessageOutput()��	���!�������
	���������ColabTool�����
����	��������������ChatBoard��"���
"����������
��������
�"��������"����)��"���	�����%�

• setMessageOutput(MessageOutput o)�
������	�����MultiplexOutputStream��	������
���CollabTool��	���
��!�������"��.�

• getMessageOutput()��!�	��	�������QueueOutputStream�����		������q������"�

����
CollabTool����������	�
A�
����!���!���������"�����������Demultiplexer�"�����
ChatBoard��

• )���������run()��	������"���������������
�"����������������������������!���"������
������	�������QueueInputStream�����		������q����"�������������		������������
��������
�����

������������
�������

• )���������action(...)���
�
	���$�!��������"��action�����
����TextField���!��������
���!����

����.�������������
�"��	��

�������
�������������"����!�����

�



45�

QueueInputStream
Queue

QueueOutputStream

Client

"Hello"

Demultiplexer

Creato da 
getMessageOutput()

Creato da 
run() di ChatBoard

Creata da 
costruttore di 
ChatBoard

CollabTool ChatBoard
�

�
�����������%�������������������
������"����$�"�����ChatBoard�

�
�

2.4.5.3) Classe WhiteBoard 
�

1��
���	��

���"�����������	��"�����������	��������	��������

�
@���������
�"���	��
������������$�������"�-��
���������������������1�������$������%�

• "�������"��
������������
�%������������!��"������������
����.�

• 
"�
��������
�� ����������"��������
��#%����"������������
�����!�������������
	�
�����.�

• ���
	�������
�%����"����������
������""����	��"�������!����
"�����
�������������
��

������

�
7���	����
�������	��������	������
���	��"��������������	������	���
"�������	��"������
����������	���������������$�

������������	��"�������ChatBoard��
�
)�"���������$������		��Recipient����������"������������������receive()�"������
�	�������������������

�����
�



46�

4�����������������	��

�������
�������� ���������56�!��7��8��9�����������5���: �����
;����
���������: ���������	����
�����<����8	������*==>#��
�
�
/* Copyright (c) 1996, 1997 Prominence Dot Com, Inc.        * 
 * See the file legal.txt in the txt directory for details. */ 
 
import java.io.*; 
import java.awt.*; 
import prominence.msg.*; 
 
public class Whiteboard extends Canvas implements Recipient { 
  public Whiteboard () { 
    setBackground (new Color (255, 255, 204)); 
  } 
 
  protected MessageOutput o; 
 
  public void setMessageOutput (MessageOutput o) { 
    this.o = o; 
  } 
 
  public boolean mouseDown (Event e, int x, int y) { 
    transmit (x, y); 
    return super.mouseDown (e, x, y); 
  } 
 
  public boolean mouseDrag (Event e, int x, int y) { 
    scribble (x, y); 
    transmit (x, y); 
    return super.mouseDrag (e, x, y); 
  } 
 
  public boolean mouseUp (Event e, int x, int y) { 
    scribble (x, y); 
    transmit (x, y); 
    try { 
      o.send (); 
    } catch (IOException ex) { 
      ex.printStackTrace (); 
    } 
    return super.mouseUp (e, x, y); 
  } 
 
  protected int oX, oY; 
 
  protected void transmit (int x, int y) { 
    try { 
      o.writeInt (x); 
      o.writeInt (y); 
    } catch (IOException ex) { 
      ex.printStackTrace (); 
    } 
    oX = x; 
    oY = y; 
  } 
 
  protected void scribble (int x, int y) { 
    Graphics g = getGraphics (); 
    g.drawLine (oX, oY, x, y);  
    g.dispose (); 
  } 
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  public MessageOutput getMessageOutput () { 
    return new DeliveryOutputStream (this); 
  } 
 
  public void receive (DataInputStream dI) { 
    Graphics g = getGraphics (); 
    try { 
      int x0 = dI.readInt (), y0 = dI.readInt (); 
      while (dI.available () > 0) { 
        int x1 = dI.readInt (), y1 = dI.readInt (); 
        g.drawLine (x0, y0, x1, y1); 
        x0 = x1; 
        y0 = y1; 
      } 
    } catch (IOException ex) { 
      ex.printStackTrace (); 
    } 
    g.dispose (); 
  } 
} 
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2.4.6) Server per la chatline grafica e testuale 
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import java.net.*; 
import java.io.*; 
import java.util.*; 
 
public class CollabServer { 
 
//-------------------------------------------------- 
 
  public CollabServer() throws IOException { 
   
    ServerSocket server = new ServerSocket(5000); 
    System.out.println ("Accepting connections..."); 
    while(true) { 
      Socket client = server.accept(); 
      System.out.println ("Accepted from " + client.getInetAddress()); 
      new CollabHandler(client).start(); 
    } 
  } 
 
//-------------------------------------------------- 
 
  public static void main(String args[]) throws IOException { 
   
    new CollabServer(); 
  } 
 
} 
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import java.net.*; 
import java.io.*; 
import java.util.*; 
import prominence.msg.*; 
 
public class CollabHandler extends Thread { 
 
  protected static Vector handlers = new Vector(); 
  protected Socket socket; 
  protected MessageInputStream is; 
  protected MessageOutputStream os; 
 
//-------------------------------------------------- 
 
  public CollabHandler(Socket socket) throws IOException { 
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    this.socket = socket; 
    is = new MessageInputStream(socket.getInputStream()); 
    os = new MessageOutputStream(socket.getOutputStream()); 
  } 
 
//-------------------------------------------------- 
 
  public void run() { 
 
    try { 
      handlers.addElement(this); //e' un metodo sincronizzato 
      while (true) { 
        is.receive(); 
        byte[] buffer = new byte[is.available()]; 
        is.readFully(buffer); 
        broadcast(this, buffer); 
      } 
    } catch(IOException ex) { 
      ex.printStackTrace(); 
    } finally { 
      handlers.removeElement(this); //e' un metodo sincronizzato 
      try { 
        socket.close(); 
      } catch(Exception ex) { 
        ex.printStackTrace(); 
      } 
    } 
  } 
 
//-------------------------------------------------- 
 
  protected static void broadcast(CollabHandler sender, byte[] buffer) { 
 
    synchronized (handlers) { //ora nessuno puo' aggiungersi o abbandonare  
      Enumeration e = handlers.elements(); 
      while (e.hasMoreElements()) { 
        CollabHandler c = (CollabHandler) e.nextElement(); 
        if (c != sender) { 
          try { 
            c.os.write(buffer); 
            c.os.send(); 
          } catch(Exception ex) { 
            c.stop(); 
          } 
        } 
      } 
    } 
  } 
} 
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2.5) Ulteriori estensioni di funzionalità tramite messaggi 
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