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Podstawy RMI



Program rozproszony



###

# Copyright (c) 1994 Microsoft Corp.

#

# This is a sample HOSTS file used by Microsoft TCP/IP

#

# For example:

#

# 102.54.94.97  rhino.acme.com   # source server

# 38.25.63.10   x.acme.com       # client host



127.0.0.1       localhost

188.88.8.1	   iza

188.88.8.2	   jan

###



Zdalne obiekty

Obiekty i namiastki

Parametry i rezultaty

Rejestry i rejestratorzy

Zarządca bezpieczeństwa



Projekt serwera



plik DateFace.java



import java.rmi.*;



public 

interface DateFace 

    extends Remote {



    public String getDate()       // zdalna metoda

        throws RemoteException;

}



plik DateServer.java



import java.rmi.*;

// ...

import java.util.*;



public

class DateServer 

    extends RemoteObject

    implements DateFace {



    public DateServer() 

        throws RemoteException 

    {

        // ...

    }



    public static void main(String[] args)

    {                

        // ...

    }



    // ...        



    public String getDate()

        throws RemoteException

    {

        String date = new Date().toString();

        System.out.println("Sending date: " + date);

        return date;

    }

}



Utworzenie dostawcy



funkcja main



public static void main(String[] args)

{       

        // zainstalowanie zarządcy bezpieczeństwa

    System.out.println("Installing security manager");            

    System.setSecurityManager(new RMISecurityManager());



        // utworzenie obiektu serwera

    try {

        dateServer = new DateServer();

        // ...

    }

    catch(RemoteException e) {

    }

}



plik ServerPolicy



grant { 

        // udzielenie wszystkich pozwoleń

    permission java.security.AllPermission;

};



Wyeksportowanie dostawcy

Zarejestrowanie dostawcy



Program serwera



package janb.date;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.util.*;



public

class DateServer 

    implements DateFace {



    private static final int Port = 2000;

    private final String name = "DateServer";

    private Registry reg;



    public DateServer() 

        throws RemoteException 

    {

        System.out.println("Server object created");

        

        try {

                // zlokalizowanie rejestru

            System.out.println(

                "Locating registry on port " + 

                Registry.REGISTRY_PORT

            );

            reg = LocateRegistry.getRegistry(

                      Registry.REGISTRY_PORT

                  );

        

                // wyeksportowanie obiektu serwera

            System.out.println(

                "Exporting server object on port " + Port

            );

            UnicastRemoteObject.exportObject(this, Port);

        

                // zarejestrowanie obiektu serwera

            System.out.println("Binding server object");

            reg.rebind(name, this);



                // pokazanie zawartości rejestru

            System.out.println("=== Registry contents

            String[] list = reg.list();

            for(int i = 0; i < list.length ; i++)

                System.out.println(list[i]);

            System.out.println("===");



            System.out.println("Serwer waiting for requests");

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

    

    public static void main(String[] args)

    {       

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());



            // utworzenie obiektu serwera

        try {

            new DateServer();

        }

        catch(RemoteException e) {

        }

    }        



    public String getDate()

        throws RemoteException

    {

        String date = new Date().toString();

        System.out.println("Sending date: " + date);

        return date;

    }

}



Projekt klienta



Zlokalizowanie dostawcy

Wywołanie zdalnej metody



Studium programowe



plik DateFace



package janb.date;



import java.rmi.*;



public 

interface DateFace 

    extends Remote {



    public String getDate() 

        throws RemoteException;

}



plik DateServer



package janb.date;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class DateServer 

    implements DateFace {



    private static final int Port = 2000;

    private final String name = "DateServer";

    private Registry reg;



    public static void main(String[] args)

    {       

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

            // utworzenie dostawcy

        try {

            new DateServer().execute();

        }

        catch(RemoteException e) {

        }

    }        



    public DateServer() 

        throws RemoteException 

    {

        System.out.println("Server object created");

    }



    public void execute()

    {        

        try {

                // wyeksportowanie dostawcy

            System.out.println("Exporting server object");

            UnicastRemoteObject.exportObject(this, Port);

        

                // zarejestrowanie dostawcy

            System.out.println("Binding server object");

            Naming.bind(name, this);

        }

        catch(RemoteException e) {

                // brak namiastki dostawcy

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

        catch(MalformedURLException e) {

            System.out.println(

                "Malformed URL in bind"

            );

            System.exit(0);

        }

        catch(AlreadyBoundException e) {

            System.out.println(

                "Name " + name + " is already bound"

            );

            System.exit(0);

        }

    }

    

    public String getDate()

        throws RemoteException

    {

        String date = new Date().toString();

        System.out.println("Sending date: " + date);

        return date;

    }

}



plik DateClient



package janb.date;



import java.rmi.*;

import java.rmi.registry.*;

import java.net.*;



public

class DateClient {



    private static final String serverName = "DateServer";

    private static DateFace dateFace;

    private String host;    



    public static void main(String[] args)

    {

        // klient jest wywoływany z nazwą gospodarza rejestru



        // np.  java DateClient jan

        // albo java DateClient 188.88.8.1

        // albo java DateClient         (domyślnie localhost)



            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

        new DateClient(

            args.length != 1 ? "localhost" : args[0]

        ).execute();

    }

    

    public DateClient(String host)

    {

        this.host = host;

    }



    public void execute()

    {

        System.out.println("Using server on: " + host);



        try {

                // utworzenie odnośnika do dostawcy

            System.out.println(

                "Looking for " + serverName + " object"

            );

            dateFace = (DateFace)Naming.lookup(

                                     "//" + host + ':' + 

                                     Registry.REGISTRY_PORT +

                                     '/' + serverName

                                 );

                // pobranie daty

            System.out.println("Getting date");

            String date = dateFace.getDate();

            System.out.println("The date is: " + date);           

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }



            // czekanie na zgłoszenia

        System.out.println("Waiting for calls");

    }    

}



Pakiet JDK 2



Kompilowanie programu

Tworzenie rejestru



plik rr.bat (run registry)

set classpath=

rmiregistry %1



Tworzenie namiastki

Interpretowanie aplikacji

Interpretowanie apletu 

Ujawnienie interfejsu

Zainstalowanie odpalacza

Zastosowanie pakietu



plik sp.bat (set path)

set path=d:\JDK12Run\bin;%path%



plik ef.bat (edit face)

edit DateFace.java



plik es.bat (edit server)

edit DateServer.java



plik ec.bat (edit client)

edit DateClient.java



plik js.bat (javac server)

javac 

-deprecation 

-d . 

DateFace.java 

DateServer.java



plik ms.bat (make stub)

rmic 

-v1.2

-d .

-keep 

janb.date.DateServer



plik jc.bat (javac client)

javac 

-deprecation 

-d . 

DateClient.java



plik rs.bat (run server)

java

-Djava.security.policy=ServerPolicy

-Djava.rmi.server.codebase=file:/c:/!Server&ClientJDK/

janb.date.DateServer



plik rc.bat (run client)

java

-Djava.security.policy=ClientPolicy

janb.date.DateClient %1



Nakładka Kawa



Zainstalowanie nakładki

Ładowanie wielu nakładek

Użycie nakładki

Utworzenie projektu serwera

Zdefiniowanie projektu serwera

Skonfigurowanie projektu

Przygotowanie programu serwera

Zbudowanie programu serwera

Utworzenie projektu klienta

Zdefiniowanie projektu klienta

Przygotowanie programu klienta

Zbudowanie programu klienta

Wykonanie programu rozproszonego



Przesyłanie obiektów



Program rozproszony



plik PersonFace.java



package janb.person;



import java.rmi.*;

import java.io.*;



public

interface PersonFace 

    extends Serializable {



    public String toString();

}



plik Person.java



package janb.person;



public

class Person 

    implements PersonFace {

    

    protected String name;

    protected int age;

    

    public Person(String name, int age) 

    {

        this.name = name;

        this.age = age;

    }

    

    public String toString()

    {

        return "Person " + name + " is " + age;

    }

}



plik Woman.java



package janb.person;



public 

class Woman 

    extends Person {

    

    protected String husband;

    

    public Woman(String name, int age, String husband) 

    {

        super(name, age);

        this.husband = husband;

    }

    

    public String toString()

    {

        return "Woman-" + super.toString() + '\n' +

               "She is married to " + husband;

    }

}



plik ServerFace.java



package janb.person;



import java.rmi.*;



public

interface ServerFace 

    extends Remote {

    

    void showPerson(PersonFace personFace)

        throws RemoteException;

}



plik Server.java



package janb.person;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;



public

class Server 

    extends RemoteObject

    implements ServerFace {



    private static final int Port = 2000;

    private final String name = "PersonServer";

    private Registry reg;



    public static void main(String[] args)

    {       

            // zainstalowanie zarządcy bezpieczeästwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

            // utworzenie dostawcy

        try {

            new Server().execute();

        }

        catch(RemoteException e) {

        }

    }        



    public Server() 

        throws RemoteException 

    {

    }



    public void execute()

    {        

        try {

                // wyeksportowanie dostawcy

            System.out.println("Exporting server object");

            UnicastRemoteObject.exportObject(this, Port);

        

                // zarejestrowanie dostawcy

            System.out.println("Binding server object");

            Naming.rebind(name, this);

            

                // czekanie na wywołania

            System.out.println("Waiting for calls");

        }

        catch(RemoteException e) {

                // brak namiastki dostawcy

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

        catch(MalformedURLException e) {

            System.out.println(

                "Malformed URL exception"

            );

            System.exit(0);

        }

    }

    

    public void showPerson(PersonFace personFace)

        throws RemoteException

    {

        System.out.println("Server called");

        String person = personFace.toString();

        System.out.println(person);

    }

}



plik Client.java



package janb.person;



import java.rmi.*;

import java.rmi.registry.*;

import java.net.*;



public

class Client {



    private static String serverName = "PersonServer";

    private static ServerFace serverFace;

    private String host;

    private Person person;

    private Woman woman;



    public static void main(String[] args)

    {

        // klient jest wywoływany z nazwą gospodarza rejestru



        // np.  java Client jan

        // albo java Client 188.88.8.1

        // albo java Client              (domyślnie localhost)



            // zainstalowanie zarządcy bezpieczeästwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

        new Client(

            args.length != 1 ? "localhost" : args[0]

        ).execute();

    }

    

    public Client(String host)

    {

        this.host = host;

    }



    public void execute()

    {

        System.out.println("Using server on: " + host);



        try {

                // utworzenie odnośnika do dostawcy

            System.out.println(

                "Looking for " + serverName + " object"

            );

            serverFace = (ServerFace)

                         Naming.lookup(

                             "//" + host + ':' + 

                             Registry.REGISTRY_PORT +

                             '/' + serverName

                         );

                                 

                // wyświetlenie informacji o osobie

            System.out.println("Sending Person");

            person = new Person("Isa", 16);

            System.out.println("" + person);            

            serverFace.showPerson(person);

           

                // wyświetlenie informacji o kobiecie

            System.out.println("Sending Woman");

            woman = new Woman("Ewa", 39, "Jan");

            System.out.println("" + woman);

            serverFace.showPerson(woman);

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }    

}



Ten sam katalog

Dwa katalogi

Program serwera

Brak klasy namiastki

Brak polityki serwera

Brak rejestru

Brak właściwości codebase serwera



Program klienta

Brak polityki klienta

Brak właściwości codebase klienta



Dwa komputery



Przywoływanie metod



Klient bez rejestru



plik ServerFace.java



package janb.back;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public void addClient(ClientFace clientFace) 

        throws RemoteException;        

}



plik Server.java



package janb.back;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class Server 

    extends RemoteObject

    implements ServerFace, Runnable {



    private static int Port = 2000;

    private String serverName = "CallbackServer",

                   clientName = "CallbackClient";

    private Registry reg;

    private Vector clients = new Vector();

    private Object clientsLock = new Object();

    private ClientFace clientFace;



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server().execute();

        }

        catch(RemoteException e) {

        	  System.out.println(

        	      "Remote in CallbackServer.main"

        	  );

        	  System.exit(0);

        }

    }

    

    public Server() 

        throws RemoteException

    {

    }

    

    public void execute()

    {

        int port = Registry.REGISTRY_PORT;

        

        String serverHost = "";

        

        try {

                // utworzenie nazwy gospodarza

            serverHost = java.net.

                         InetAddress.

                         getLocalHost().getHostName();

            System.out.println(

                "Locating registry on " +

                serverHost + ':' + port

            );

            reg = LocateRegistry.getRegistry(

                      serverHost, port

                  );

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            System.out.println(

                "Server " + serverHost + " locating error"

            );

            System.exit(0);

        }

        

        try {

                // wyeksportowanie dostawcy

            System.out.println(

                "Exporting " + serverName + " on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

                        

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            reg.rebind(serverName, this);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

       

            // utworzenie wątku pobudzającego

        new Thread(this).start();



        System.out.println("Waiting for calls");       

    }        

	

    public void addClient(ClientFace clientFace)

    {

        synchronized(clientsLock) {

            System.out.println(

                "Adding " + clientName + " reference: " +

                clientFace

            );

            clients.add(clientFace);

        }

    }        



    public void run()

    {

        while(true) {

            try {

                Thread.sleep(5000);

            }

            catch(InterruptedException e) {

            }



                // sklonowanie wektora klientów                       

            Vector clone;

            synchronized(clientsLock) {

                clone = (Vector)clients.clone();

            }



            int count = clone.size();

            for(int i = 0; i < count ; i++) {

                Object object = clone.elementAt(i);

                        

                try {

                        // przygotowanie obiektu klienta

                    System.out.println(

                        "Preparing " + clientName

                    );                    	

                    clientFace = (ClientFace)object;

               

                        // przywołanie metody klienta 

                    System.out.println(

                        "Calling client to show count"

                    );

                    clientFace.showCount();                	

                }

                catch(RemoteException e) {

                    System.out.println("Remote exception");

                    synchronized(clientsLock) {

                            // usunięcie klienta z bazy

                        System.out.println("Client removed");

                        clients.remove(i);

                    }

                }



                    // po obsłużeniu klientów

                    // wyprowadzenie daty serwera

                System.out.println("Clients served ...");

                try {

                    String date = new Date().toString();

                    System.out.println(date);

                }

                catch(Exception e) {

                }

            }

        }

    }

}



plik ClientFace.java



package janb.back;



import java.rmi.*; 

import java.io.*;



public 

interface ClientFace 

    extends Remote, Serializable {



    public void showCount() 

        throws RemoteException;

}



plik Client.java



package janb.back;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;



public

class Client 

    extends RemoteObject

    implements ClientFace, Runnable {      



    private static int Port = 2000;

    private String serverName = "CallbackServer",

                   clientName = "CallbackClient";

    private ServerFace serverFace;    

    private String serverHost, serverLookup;

    private long count = 0;

    private Object outLock = new Object();

    private int port;



        // klient jest wywoływany z nazwą serwera

        

        // np.   java Client jan

        // albo  java Client 188.88.8.2

        

    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Client(

                args.length != 1 ? "localhost" : args[0]

            ).execute();

        }

        catch(RemoteException e) {

            System.out.println(

                "Remote exception in Client.main"

            );

            System.exit(0);

        }

    }



    public Client(String serverHost)

        throws RemoteException

    {

        this.serverHost = serverHost;

    }

    

    public void execute()

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());



            // zlokalizowanie rejestru serwera

        Registry reg = null;

        port = Registry.REGISTRY_PORT;        

        try {

                // 

            System.out.println(

                "Locating registry on " + serverHost +

                ':' + port

            );                

            reg = LocateRegistry.getRegistry(

                      serverHost, port

                  );

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            System.out.println(

                "Server " + serverHost + " locating error"

            );

            System.exit(0);

        }



            // wyeksportowanie obiektu klienta

        int offset = 1;  // por. -1 i 0 (sic!)

        while(true) {

            try {

                System.out.println(

                    "Exporting " + clientName + 

                    " on port " + (Port+offset)

                );

                    // należy użyć innego portu

                    // niż już użyty w innej VM

                UnicastRemoteObject.exportObject(

                    this, Port+offset

                );

                break;

            }        

            catch(ExportException e) {

                    // kolizyjny numer portu

                System.out.println("Wrong port");

                offset++;

                continue;

            }

            catch(RemoteException e) {

                    // wyeksportowanie obiektu klienta

                    // wymaga istnienia jego namiastki        

                System.out.println(

                    "Remote exception; check for stub"

                );

                e.printStackTrace();

                System.exit(0);

            }       

        }

                // zgłoszenie obiektu klienta do serwera

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//" + serverHost + ":" + 

                           port + "/" + serverName;                           

            System.out.println(

                "Server object lookup is " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!"); 

            

                // dodanie odnośnika do klienta 

                // do listy serwera

            System.out.println(

                "Adding " + clientName + 

                " reference to server"

            );        

            serverFace.addClient(this);

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        

        new Thread(this).start();



            // zakończenie przygotowania zawołań

        System.out.println("Client ready for callbacks");

    }

    

    public void run()

    {

        synchronized(outLock) {

            System.out.println("Starting ... ");

        }

        

        while(true) {

            try {

                Thread.sleep(500);

            }

            catch(InterruptedException e) {

            }

            

            synchronized(outLock) {

                count++;

                System.out.print('.');

            }           

        }

    }

    

    public void showCount() 

        throws RemoteException

    {

            // wyprowadzenie licznika kropek

        synchronized(outLock) {

            System.out.println("Count = " + count);

            count = 0;

        }

    }

}



Klient z rejestrem



Analiza programu



plik ServerFace.java



package janb.back;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public void addClient(String clientLookup) 

        throws RemoteException;        

}



plik Server.java



package janb.back;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class Server 

    extends RemoteObject

    implements ServerFace, Runnable {



    private static int Port = 2000;

    private String serverName = "CallbackServer",

                   clientName = "CallbackClient";

    private Registry reg;

    private Vector clients = new Vector();

    private Object clientsLock = new Object();

    private ClientFace clientFace;

    private String clientLookup;

    int port = Registry.REGISTRY_PORT;    



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństaw

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server().execute();

        }

        catch(RemoteException e) {

              System.out.println(

                  "Remote exception in CallbackServer.main"

              );

              System.exit(0);

        }

    }

    

    public Server() 

        throws RemoteException

    {

    }

    

    public void execute()

    {        

            // zlokalizowanie rejestru

        String serverHost = "";        

        try {

                // utworzenie nazwy komputera

            serverHost = java.net.

                         InetAddress.

                         getLocalHost().getHostName();

            System.out.println(

                "Locating registry on " +

                serverHost + ':' + port

            );

            reg = LocateRegistry.getRegistry(

                      serverHost, port

                  );

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            System.out.println(

                "Server " + serverHost + " locating error"

            );

            System.exit(0);

        }

        

        try {

                // wyeksportowanie dostawcy

             System.out.println(

                "Exporting " + serverName + " on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

                        

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            reg.rebind(serverName, this);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

              

            // utworzenie wątku pobudzającego

        new Thread(this).start();



        System.out.println("Waiting for calls");

    }        

    

    public void addClient(String clientLookup)

    {

        synchronized(clientsLock) {

            System.out.println(

                "Receiving lookup:  " + clientLookup

            );

            clients.add(clientLookup);

        }

    }            



    public void run()

    {

        while(true) {

            try {

                Thread.sleep(5000);

            }

            catch(InterruptedException e) {

            }



                // sklonowanie wektora klientów                       

            Vector clone;

            synchronized(clientsLock) {

                clone = (Vector)clients.clone();

            }



            int count = clone.size();

            for(int i = 0; i < count ; i++) {

                Object object = clone.elementAt(i);

                        

                try {

                        // zidentyfikowanie obiektu klienta

                    clientLookup = (String)object;                          

                    System.out.println(

                        "Looking for client " + 

                        clientLookup

                    );                   

                    clientFace = (ClientFace)

                                 Naming.lookup(clientLookup);                                 

                    System.out.println(

                        "Client identified!"

                    );

                     

                        // przywołanie metody klienta 

                    System.out.println(

                        "Calling client to show count"

                    );

                    clientFace.showCount();                    

                }

                catch(MalformedURLException e) {

                    System.out.println(

                        "MalformedURL exception"

                    );

                    System.exit(0);                

                }

                catch(NotBoundException e) {

                    System.out.println(

                        "NotBound exception"

                    );

                    System.exit(0);                                

                }                

                catch(RemoteException e) {

                    System.out.println("Remote exception");

                        // tylko podczas uruchamiania

                 // e.printStackTrace(); 

                    

                    synchronized(clientsLock) {

                            // brak kontaktu!

                            // usunięcie klienta z bazy

                        System.out.println(

                            "Client " + clientLookup + 

                            " removed"

                        );

                        clients.remove(i);

                    }

                }



                    // po obsłużeniu klientów

                    // wyprowadzenie daty serwera

                System.out.println("Clients served ...");

                try {

                    String date = new Date().toString();

                    System.out.println(date);

                }

                catch(Exception e) {

                }

            }

        }

    }

}



plik ClientFace.java



package janb.back;



import java.rmi.*; 



public 

interface ClientFace 

    extends Remote {



    public void showCount() 

        throws RemoteException;

}



plik Client.java



package janb.back;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;



public

class Client 

    extends RemoteObject

    implements ClientFace, Runnable {      



    private static int Port = 2001;   // inny niż u serwera!

    private String serverName = "CallbackServer",

                   clientName = "CallbackClient";

    private ServerFace serverFace;    

    private String serverHost, serverLookup, clientLookup;

    private long count = 0;

    private Object outLock = new Object();

    private int port = Registry.REGISTRY_PORT;



        // klient jest wywoływany z nazwą serwera

        

        // np.   java Client jan

        // albo  java Client 188.88.8.2

        

    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Client(

                args.length != 1 ? "localhost" : args[0]

            ).execute();

        }

        catch(RemoteException e) {

            System.out.println(

                "Remote exception in Client.main"

            );

            System.exit(0);

        }

    }



    public Client(String serverHost)

        throws RemoteException

    {

        this.serverHost = serverHost;

    }

    

    public void execute()

    {

            // wyeksportowanie obiektu klienta

        try {

            System.out.println(

                "Exporting client object on port: " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

        

        }

        catch(RemoteException e) {

                // wyeksportowanie obiektu klienta

                // wymaga istnienia jego namiastki

            System.out.println(

                "Export failure; check for stub"

            );

            System.exit(0);

        }       



            // zarejestrowanie obiektu klienta

        int offset = 1;

        while(true) {

            try {

                System.out.print("Binding client object");

                Naming.bind(clientName + offset, this);

                clientName += offset;

                System.out.println(

                    "\nClient bound as " + clientName

                );                

                break;

            }

            catch(AlreadyBoundException e) {

                    // nazwa już jest zarejestrowana

                System.out.println(" failed");

                offset++;

                continue;

            }        

            catch(MalformedURLException e) {

                System.out.println("\nWrong URL");

                System.exit(0);

            }       

            catch(RemoteException e) {

                System.out.println("\nRemote exception");

                e.printStackTrace();

                System.exit(0);

            }

        }

 

            // utworzenie łącznika do obiektu klienta

        try {

            String localHost = 

                InetAddress.getLocalHost().

                            getHostName();

            clientLookup = "//" + localHost + ':' + 

                            port + '/' + clientName;

                           

            System.out.println(

                  "Client lookup is " + clientLookup

            );

                           

        }

        // niejednoznaczność: java.net & java.rmi

        // jest konieczne użycie ściezki java.net

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }



            // zgłoszenie obiektu klienta do serwera

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//" + serverHost + ":" + 

                           port + "/" + serverName;                           

            System.out.println(

                "Server object lookup is " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!");

            

                // dodanie łącznika do klienta 

                // do listy serwera

            System.out.println(

                "Client adding " + clientLookup + 

                " to server"

            );        

            serverFace.addClient(clientLookup);

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        

            // zakończenie przygotowania zawołań

        System.out.println("Client ready for callbacks");



        new Thread(this).start();

    }

    

    public void run()

    {

        synchronized(outLock) {

            System.out.println("Starting!");

        }

        

        while(true) {

            try {

                Thread.sleep(500);

            }

            catch(InterruptedException e) {

            }

            

            synchronized(outLock) {

                count++;

                System.out.print('.');

            }           

        }

    }

    

    public void showCount() 

        throws RemoteException

    {

            // wyprowadzenie licznika kropek

        synchronized(outLock) {

            System.out.println("Count = " + count);

            count = 0;

        }

    }

}



Wykonywanie zadań



plik TaskFace.java



package janb.task;



import java.io.*;



public

interface TaskFace 

    extends Serializable {



    public Object executeTask();

}



plik ServerFace.java



package janb.task;



import java.rmi.*;

import java.awt.*;



public 

interface ServerFace 

    extends Remote {



    public Object executeTask(TaskFace task) 

        throws RemoteException;

}



plik Server.java



package janb.task;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.awt.*;



import java.io.IOException;



public

class Server 

    extends RemoteObject

    implements ServerFace {



    private static final int Port = 2000;

    private static final String name = "TaskServer";

    private Registry reg;

    private int port = Registry.REGISTRY_PORT;

    

    public static void main(String[] args)

    {               

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server().execute();             

        }

        catch(RemoteException e) {

             System.out.println("Remote Exception");

             e.printStackTrace();

             System.exit(0);

        }

    }   



    public Server() 

        throws RemoteException 

    {

    }

    

    public void execute()

    {

        try {

        

                // wyeksportowanie obiektu serwera

            System.out.println(

                "Exporting server object on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);



            System.out.println(

                "Locating registry on port " + port

            );

            reg = LocateRegistry.getRegistry(port);

        

                // zarejestrowanie obiektu serwera

            System.out.println("Binding server object");

            reg.rebind(name, this);

        }

        catch(RemoteException e) {

            System.out.println(

                "Remote exception"

            );

            e.printStackTrace();

            System.exit(0);

        }

        

        System.out.println("Waiting for tasks");

    }

    

    public Object executeTask(TaskFace task) 

        throws RemoteException

    {

        System.out.println("Executing client task");

        Object result = task.executeTask();

        System.out.println("Leaving server");

        return result;

    }

}



plik Client.java



package janb.task;



import java.rmi.*;

import java.rmi.registry.*;

import java.net.*;



public

class Client {



    private static final int Port = 2000;

    private static final String serverName = "TaskServer";

    private ServerFace serverFace;

    private String host, serverLookup;

    private int arg;

    private int port = Registry.REGISTRY_PORT;



    public static void main(String[] args)

    {

        // klient jest wywoływany

        // z nazwą serwera i argumentem do silni



        // np. java TaskClient jan 127



            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());



        String host;

        int arg;



        try {

            host = args[0];

            arg  = Integer.parseInt(args[1]);

        }

        catch(Exception e) {

            host = "localhost";

            arg  = 127;

        }

 

        try {

            new Client(host, arg).execute();

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }



    public Client(String host, int arg)

        throws RemoteException

    {

        this.host = host;

        this.arg  = arg;

    }

    

    public void execute()

    {

        try {

                // utworzenie pośrednika do obiektu serwera

            serverLookup = "//" + host + ":" + 

                           port + "/" + serverName;

            System.out.println(

                "Looking for " + serverLookup

            );                           

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup);



                // wykonanie zadania przez serwer

            System.out.println(

                "Calling server for fact(" + arg + ')'

            );

            FactorialTask factTask = new FactorialTask(arg);

            Double result = 

                (Double)serverFace.executeTask(factTask);



            System.out.println(

                "The factorial from server is: " + result

            ); 

            

                // wykonanie zadania przez klienta

            result = factTask.getFactorial();

            

            System.out.println(

                "The factorial from client is: " + result

            );

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

}



plik FactorialTask.java



package janb.task;



import java.net.*;

import java.io.*;



public

class FactorialTask

    implements TaskFace {



    private double arg;



    public FactorialTask(double arg)

    {

        this.arg = arg;

    }



    public Object executeTask()

    {

        System.out.println("Returning factorial");

        return getFactorial(arg);

    }



    private Double getFactorial(double arg)

    {

        double result = 1;

        for(int i = 1; i <= (int)arg ; i++)

            result *= i;

        return new Double(result);

    }

    

    public Double getFactorial()

    {

        return getFactorial(arg);

    }

}



Serwerzy i klienci



plik ServerFace.java



package janb.chat;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public ClientFace getPartner(ClientFace clientFace) 

        throws RemoteException;        

}



plik Server.java



package janb.chat;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;



public

class Server 

    extends UnicastRemoteObject

    implements ServerFace, Runnable {



    private static int Port = 2000;

    private String serverName = "ChatServer";

    private ClientFace firstPartner;

    private Registry reg;



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server().execute();

        }

        catch(RemoteException e) {

        	  System.out.println(

        	      "Remote in CallbackServer.main"

        	  );

        	  System.exit(0);

        }

    }

    

    public Server() 

        throws RemoteException

    {

    }

    

    public void execute()

    {

        int port = Registry.REGISTRY_PORT;

        

        String serverHost = "";

        

        try {

            reg = LocateRegistry.createRegistry(port);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            System.out.println(

                "Registry creation error"

            );

            e.printStackTrace();

            System.exit(0);

        }       

        

        try {

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            reg.rebind(serverName, this);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

       

        System.out.println("Waiting for calls");

    }        

	

    public ClientFace getPartner(ClientFace chatPartner)

        throws RemoteException

    {

        if(firstPartner == null) {

            System.out.println(

                   "Saving first partner"

            );

            firstPartner = chatPartner;

            return null;

        } else {

            System.out.println(

                   "Connecting partners"

            );        

            firstPartner.setPartner(chatPartner);

            

                // wątek do usunięcia serwera

            new Thread(this).start();

            

            return firstPartner;

        }

    }    	    

    

    public void run()

    {

        try {

            Thread.sleep(5000);

        }

        catch(InterruptedException e) {

        }

        

            // zniszczenie wątku serwera

        System.out.println(

            "Server exiting. Chatting continues!"

        );

        System.exit(0);

    }

}



plik ClientFace.java



package janb.chat;



import java.rmi.*; 



public 

interface ClientFace 

    extends Remote {



    public void setPartner(ClientFace chatPartner)

        throws RemoteException;

    public void sendMessage(String msg) 

        throws RemoteException;

}



plik Client.java



package janb.chat;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;



public

class Client 

    implements ClientFace {      



    private static int Port = 2000;

    private String serverName = "ChatServer",

                   clientName = "ChatClient";

    private ServerFace serverFace;    

    private String serverHost, serverLookup;

    private long count = 0;

    private Object outLock = new Object();

    private int port = Registry.REGISTRY_PORT;   

    private ClientFace partner;

    private String message, line;



        // klient jest wywoływany z nazwą serwera

        

        // np.   java Client jan

        // albo  java Client 188.88.8.2

        

    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Client(

                args.length != 1 ? "localhost" : args[0]

            ).execute();

        }

        catch(RemoteException e) {

            System.out.println(

                "Remote exception in Client.main"

            );

            System.exit(0);

        }

    }



    public Client(String serverHost)

        throws RemoteException

    {

        this.serverHost = serverHost;

    }

    

    public void execute()

    {

            // zlokalizowanie rejestru klienta

        Registry reg = null;

        try {

                // 

            System.out.println(

                "Locating registry on " + serverHost +

                ':' + port

            );                

            reg = LocateRegistry.getRegistry(

                      serverHost, port

                  );

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            System.out.println(

                "Server " + serverHost + " locating error"

            );

            e.printStackTrace();

            System.exit(0);

        }



            // wyeksportowanie obiektu klienta

        int offset = 1;  // por. -1 i 0 (sic!)

        while(true) {

            try {

                System.out.println(

                    "Exporting " + clientName + 

                    " on port " + (Port+offset)

                );

                    // należy użyć innego portu

                    // niż już użyty w innej VM

                UnicastRemoteObject.exportObject(

                    this, Port+offset

                );

                break;

            }        

            catch(ExportException e) {

                    // kolizyjny numer portu

                System.out.println("Wrong port");

                offset++;

                continue;

            }

            catch(RemoteException e) {

                    // wyeksportowanie obiektu klienta

                    // wymaga istnienia jego namiastki        

                System.out.println(

                    "Remote exception; check for stub"

                );

                e.printStackTrace();

                System.exit(0);

            }       

        }

                // zgłoszenie obiektu klienta do serwera

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//" + serverHost + ":" + 

                           port + "/" + serverName;                           

            System.out.println(

                "Server object lookup is: " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!"); 

            

                // zgłoszenie klienta do serwerea

            System.out.println(

                "Adding " + clientName + 

                " reference to server"

            );        

            partner = serverFace.getPartner(this);

            if(partner == null) {

                System.out.println(

                    "Waiting for partner"

                );                       

                return;

            } else {

                    // utworzenie wątku rozmowy

                    // drugiego klienta

                new Chatter(false);  

            }

            

        }

        catch(MalformedURLException e) {

            System.out.println("Malformed URL exception");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }       

    

    public void setPartner(ClientFace secondPartner) 

        throws RemoteException

    {

        partner = secondPartner;

        

            // utworzenie wątku rozmowy

            // pierwszego klienta

        new Chatter(true);  

    }

    

    public void sendMessage(String msg) 

        throws RemoteException

    {

        message = msg;

    }

    

    public String getLine()

        throws IOException

    {

        String line = "";

        int chr;

        while((chr = System.in.read()) != '\n')            

            if(chr != '\r')

                line += (char)chr;

        return line;

    }

    

    class Chatter extends Thread {

    

        private boolean first;

    

        public Chatter(boolean first)

        {

            this.first = first;

            start();

        }

        

        public void run()

        {       

            if(first)

                message = "";

            else 

                   // zapowiedź pierwszej wiadomości

                System.out.println("Wait for message\n");            

        

            while(true) { 

                try {

                        // czekanie na wiadomość

                    while(message == null)

                        Thread.sleep(500);



                        // wyprowadzenie odpowiedzi

                    System.out.println(

                        "          " + message

                    );

                    

                        // wprowadzenie wiadomości

                    System.out.print("=> ");                

                    message = getLine(); 

                    

                        // wysłanie wiadomości

                    partner.sendMessage(message);

                    

                       // przygotowanie czekania na wiadomość

                    message = null;

                }

                catch(RemoteException e) {

                    System.out.println("Remote exception");

                    e.printStackTrace();

                    System.exit(0);

                }

                catch(IOException e) {

                    System.out.println(

                        "Non Remote IO exception"

                    );            

                    System.exit(0);

                } 

                catch(InterruptedException e) {

                }

            }

        }

    }

}



Anatomia komunikacji



Szeregowanie obiektów

Wyszeregowanie obiektu

Wszeregowanie obiektu

Własne metody szeregujące



Studium programowe 1



plik ServerFace.java



package janb.club;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public PersonFace getMember(PersonFace personFace) 

        throws RemoteException;  

    public void showPerson(PersonFace personFace)

        throws RemoteException;

}



plik Server.java



package janb.club;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class Server 

    extends RemoteObject

    implements ServerFace {



    private static int Port = 2000;

    private String name = "ClubServer";

    private Registry reg;

    private int port = Registry.REGISTRY_PORT;

    

    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server().execute();

        }

        catch(RemoteException e) {

            System.out.println(

                "Remote exception in Server.main"

            );

        	  System.exit(0);

        }

    }

    

    public Server() 

        throws RemoteException

    {

    }

    

    public void execute()

    {

        try {        

                // wyeksportowanie obiektu serwera

            System.out.println(

                "Exporting server object on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);



            System.out.println(

                "Locating registry on port " + port

            );

            reg = LocateRegistry.getRegistry(port);

        

                // zarejestrowanie obiektu serwera

            System.out.println(

                "Binding server object"

            );

            reg.rebind(name, this);

        }

        catch(RemoteException e) {

            System.out.println(

                    "Remote exception"

            );

            e.printStackTrace();

            System.exit(0);

        }

        

        System.out.println(

            "Waiting for tasks: "

        );

    }

	

    public PersonFace getMember(PersonFace personFace)

        throws RemoteException

    {

        System.out.println(

            "Inside Server.getMember()"

        );

        

            // przydzielenie hasła nowemu członkowi

        Member member = new Member(personFace, "Brutus");

        System.out.println(

            "Member " + member + " returning"

        );

        return member;

    }  

    

    public void showPerson(PersonFace personFace)

        throws RemoteException

    {

        System.out.println(

            "Server.showPerson() called"

        );

    

        System.out.println(

            personFace.toString()

        );

    }

}



plik Client.java



package janb.club;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;



public

class Client {      



    private String serverName = "ClubServer";

    private ServerFace serverFace;    

    private String host, serverLookup;

    private int port = Registry.REGISTRY_PORT;        



        // klient jest wywoływany z nazwą serwera

        

        // np.   java Client iza

        // albo  java Client 188.88.8.2

        

    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("c: Installing security manager");

        System.setSecurityManager(new RMISecurityManager());



        String host;



        try {

            host = args[0];

        }

        catch(Exception e) {

            host = "localhost";

        }

 

        try {

            new Client(host).execute();

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }    

    }



    public Client(String host)

        throws RemoteException

    {

        this.host = host;

    }

    

    public void execute()

    {

        try {

                // utworzenie pośrednika do obiektu serwera

            serverLookup = "//" + host + ":" + 

                           port + "/" + serverName;

            System.out.println(

                "Looking for " + serverLookup

            );                           

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup);

                                                 

            Person person = new Person("Iza Bielecka", 16);

            System.out.println(

                person + " created "

            );                    

                        

         // serverFace.showPerson(person);     // do testów

            

                // przedstawienie kandydata

            System.out.println(

                "Membership application for " + person); 

            

                // wystąpienie o członkostwo

            PersonFace personFace =

                serverFace.getMember(person);

                

            System.out.println("Reply received");                



                // sprawdzenie przydziału członkowstwa

            String password = personFace.getPassword();

            if(password != null)

                    // przyznane hasło

                System.out.println(

                    "Password is: " + password

                );

            else

                    // nie przyznano członkostwa

                System.out.println("Membership not granted");                

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

}



plik PersonFace.java



package janb.club;



import java.io.*;



public

interface PersonFace 

    extends Serializable {

    

    public String getPassword();

    public String toString();

}



plik Person.java



package janb.club;



import java.io.*;

import java.net.*;



public

class Person 

    implements PersonFace {

    

    private String name;

    private int age;

    

    public Person(String name, int age) 

    {    

        this.name = name;

        this.age = age;

    }

    

    public String getPassword()

    {

        System.out.println(

            "Person has no password"

        );

        return null;

    }        

    

    public String toString()

    {

        return name + '(' + age + ')';

    }

    

    private void writeObject(ObjectOutputStream out)

        throws IOException

    {

        System.out.println(

            "Person.writeObject(" + toString() + 

            ") at " + getHost()

        );



            // wyszeregowanie pól name i age

        out.defaultWriteObject();  

        

        System.out.println(

            "   Person.writeObject done"

        );

    }



    private void readObject(ObjectInputStream inp)

        throws IOException, ClassNotFoundException

    {        

        try {

            System.out.println(

                "Person.readObject at " + getHost()

            );



                // wszeregowanie pól name i age

            inp.defaultReadObject();  

            

            System.out.println(

                "   Person(" + toString() + ") read done"

            );            

        }

        catch(ClassNotFoundException e) {

            System.out.println(

                "Person not read at " + 

                getHost()

            );

            throw e;

        }

    }

    

    private String getHost()

    {

        try {

            return InetAddress.

                   getLocalHost().getHostName();

        }

        catch(UnknownHostException e) {

            System.out.println("UnknownHost exception");            

            System.exit(0);

            return null;   // wymagane!

        }          

    }

}



plik Member.java



package janb.club;



import java.io.*;

import java.net.*;



public

class Member 

    implements PersonFace {

    

    private PersonFace personFace;

    private String password;

    

    public Member(PersonFace personFace, String password)

    {

        this.personFace = personFace;

        this.password = password;

        System.out.println(

            "Member " + toString() + " created"

        ); 

    }

    

    public String getPassword()

    {

        return password;

    }

    

    public String toString()

    {

        return personFace + " \"" + password + "\"";

    }

        

    private void writeObject(ObjectOutputStream out)

        throws IOException

    {

        System.out.println(

            "Member.writeObject(" + toString() + 

            ") at " + getHost()

        );



            // wyszeregowanie pól name i age

        out.defaultWriteObject();

        

        System.out.println(

            "   Member.writeObject done"

        );        

    }



    private void readObject(ObjectInputStream inp)

        throws IOException, ClassNotFoundException

    {

        try {

                // wszeregowanie pól

                // personName i password

            System.out.println(

                "Member.readObject at " + getHost()

            );

            

            inp.defaultReadObject();

          

            System.out.println(

                "   Member(" + toString() + ") read done"

            );

        }

        catch(ClassNotFoundException e) {

            System.out.println(

                "Member not read at " +

                getHost()

            );

        }

    }

    

    private String getHost()

    {

        try {

            return InetAddress.

                   getLocalHost().getHostName();

        }

        catch(UnknownHostException e) {

            System.out.println("UnknownHost exception");            

            System.exit(0);

            return null;   // wymagane!

        }          

    }

}



plik Server_Stub.java



// Stub class generated by rmic, do not edit.

// Contents subject to change without notice.



package janb.club;



public final 

class Server_Stub

    extends java.rmi.server.RemoteStub

    implements janb.club.ServerFace, java.rmi.Remote {



    private static final long serialVersionUID = 2;

    

    private static java.lang.reflect.Method $method_getMember_0;

    private static java.lang.reflect.Method $method_showPerson_1;

    

    static {

        try {

            $method_getMember_0 = 

                    janb.club.ServerFace.class.getMethod(

                        "getMember", 

                        new java.lang.Class[] {

                            janb.club.PersonFace.class

                        }

                    );

            $method_showPerson_1 = 

                    janb.club.ServerFace.class.getMethod(

                        "showPerson", 

                        new java.lang.Class[] {

                            janb.club.PersonFace.class

                        }

                    );

        } 

        catch(java.lang.NoSuchMethodException e) {

            throw new java.lang.NoSuchMethodError(

                      "stub class initialization failed"

                  );

        }

    }

    

        // constructors

    public Server_Stub(java.rmi.server.RemoteRef ref) 

    {

        super(ref);

    }

    

    // methods from remote interfaces

    

        // implementation of getMember(PersonFace)

    public janb.club.PersonFace 

    getMember(

        janb.club.PersonFace $param_PersonFace_1

    )

    throws java.rmi.RemoteException

    {

        try {

            Object $result = 

                    ref.invoke(

                        this, 

                        $method_getMember_0, 

                        new java.lang.Object[] {

                            $param_PersonFace_1

                        }, 6492240566709132764L

                    );

            return ((janb.club.PersonFace) $result);

        } 

            catch(java.lang.RuntimeException e) {

            throw e;

        } 

            catch(java.rmi.RemoteException e) {

            throw e;

        } 

            catch(java.lang.Exception e) {

            throw new java.rmi.UnexpectedException(

                    "undeclared checked exception", e

                  );

        }

    }

    

        // implementation of showPerson(PersonFace)

    public void 

    showPerson(janb.club.PersonFace $param_PersonFace_1)

        throws java.rmi.RemoteException

    {

        try {

            ref.invoke(

                    this, 

                    $method_showPerson_1, 

                    new java.lang.Object[] {

                        $param_PersonFace_1

                    }, 

                    -1476414150842139519L

                );

        } 

        catch(java.lang.RuntimeException e) {

            throw e;

        }

        catch(java.rmi.RemoteException e) {

            throw e;

        }

        catch(java.lang.Exception e) {

            throw new java.rmi.UnexpectedException(

                    "undeclared checked exception", e

                  );

        }

    }

}



Studium programowe 2



plik ServerFace.java



package janb.stub;



import java.rmi.*;



public

interface ServerFace 

    extends Remote {



    public String getDate() 

        throws RemoteException;

    public ServerFace getReference() 

        throws RemoteException;

    public PersonFace getPerson() 

        throws RemoteException;



}



plik Server.java



package janb.stub;



import java.rmi.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;

import java.util.*;



public

class Server 

    extends RemoteObject

    implements ServerFace {

      

    static {

        showMsg("Server.class loaded");

    }

    

    public static void showMsg(String msg)

    {

        System.out.println("iza: " + msg);

    }



    private static int Port = 2000;

    private final String name = "DateServer";



    public static void main(String[] args)

    {       

            // zainstalowanie zarządcy bezpieczeästwa

        showMsg("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

            // przygotowanie drukarza

        try {

            Printer printer = new Printer();

            Naming.rebind("Printer", printer);

            

            PrinterFace printerFace = null;

            printerFace = 

                (PrinterFace)Naming.lookup(

                                 "//localhost/Printer"

                             );

            printerFace.showMsg(

                getHost() + ": " + "Printer is ready"

            );

        }

        catch(Exception e) {

                // zapewne brak namiastki drukarza

            System.out.println(

                "Printer error; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }  

        

            // utworzenie dostawcy

        try {

            new Server().export();

        }

        catch(RemoteException e) {

        }

    }        



    public Server() 

        throws RemoteException 

    {

        showMsg("Server object created");

    }



    public void export()

    {        

        try {

                // wyeksportowanie dostawcy

            showMsg(

                "Exporting server object on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

        

                // zarejestrowanie dostawcy

            showMsg("Binding server object");

            Naming.rebind(name, this);

        }

        catch(RemoteException e) {

                // brak namiastki dostawcy

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

        catch(MalformedURLException e) {

            System.out.println(

                "MalformedURL exception"

            );

            System.exit(0);

        }

        

        showMsg("Waiting for calls");

    }

    

    public String getDate()

        throws RemoteException

    {

        String date = new Date().toString();

        showMsg("Returning date: " + date);

        return date;

    }

    

    public ServerFace getReference()

        throws RemoteException

    {

            // dostarczenie odnośnika

        showMsg("Returning reference");

        return this;

    }

    

    public PersonFace getPerson()

        throws RemoteException    

    {

            // dostarczenie osoby

        Person person = new Person("Isabel", 16);

        showMsg("Returning: " + person);

        return person;

    }

    

//====

    private void writeObject(ObjectOutputStream out)

        throws IOException

    {

        showMsg(

            "Server.writeObject(" + ") at " + getHost()

        );



        out.defaultWriteObject();

        

        showMsg(

            "   Server.writeObject done"

        );        

    }



    private void readObject(ObjectInputStream inp)

        throws IOException, ClassNotFoundException

    {

        try {

                // wszeregowanie pól

                // personName i password

            showMsg(

                "Server.readObject at " + getHost()

            );

            

            inp.defaultReadObject();

          

            showMsg(

                "   Server.readObject done"

            );

        }

        catch(ClassNotFoundException e) {

            showMsg(

                "ClassNotFound exception at " +

                getHost()

            );

        }

    }

    

    private static String getHost()

    {

        try {

            return java.net.InetAddress.

                   getLocalHost().getHostName();

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");            

            System.exit(0);

            return null;   // wymagane!

        }          

    }

}



plik PersonFace.java



package janb.stub;



import java.io.*;



public

interface PersonFace 

    extends Serializable {

    

    public String toString();

}



plik Person.java



package janb.stub;



import java.rmi.*;

import java.io.*;

import java.net.*;



public

class Person 

    implements PersonFace {

    

    private String name;

    private int age;

    

    public Person(String name, int age) 

    {    

        this.name = name;

        this.age = age;

    }

    

    public String toString()

    {

        return name + '(' + age + ')';

    }

    

    private void writeObject(ObjectOutputStream out)

        throws IOException

    {

        showMsg(

            "Person.writeObject(" + toString() + 

            ") at " + getHost()

        );



            // wyszeregowanie pól name i age

        out.defaultWriteObject();  

        

        showMsg(

            "   Person.writeObject done"

        );

    }



    private void readObject(ObjectInputStream inp)

        throws IOException, ClassNotFoundException

    {        

        try {

            showMsg(

                "Person.readObject at " + getHost()

            );



                // wszeregowanie pól name i age

            inp.defaultReadObject();  

            

            showMsg(

                "   Person(" + toString() + ") read done"

            );            

        }

        catch(ClassNotFoundException e) {

            showMsg(

                "Person not read at " + 

                getHost()

            );

            throw e;

        }

    }

    

    private String getHost()

    {

        try {

            return java.net.InetAddress.

                   getLocalHost().getHostName();

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");            

            System.exit(0);

            return null;   // wymagane!

        }          

    }

    

// ==== do drukowania



    private static PrinterFace printerFace;

    static {

        try {

            printerFace = 

                (PrinterFace)

                Naming.lookup("//iza:1099/Printer");

        }

        catch(Exception e) {

            e.printStackTrace();

            System.exit(0);

        }

    }       

  

    public void showMsg(String msg)

    {

        try {

            printerFace.showMsg(getHost() + ": " + msg);

        }

        catch(RemoteException e) {

            e.printStackTrace();

            System.exit(0);

        }

    }

}



plik PrinterFace



package janb.stub;



import java.rmi.*;



public

interface PrinterFace 

    extends Remote {



    public void showMsg(String msg) 

        throws RemoteException;

}



plik Printer.java



package janb.stub;



import java.rmi.*;

import java.rmi.server.*;



public

class Printer 

    extends UnicastRemoteObject

    implements PrinterFace {

    

    public Printer()

        throws RemoteException

    {

    }

        

    public void showMsg(String msg)

        throws RemoteException

    {

        System.out.println(msg);

    }

}



plik Server_Stub.java (zmodyfikowany)



// Stub class generated by rmic, do not edit

// Contents subject to change without notice



package janb.stub;



import java.rmi.*;

import java.net.*;

import java.io.*;



public final 

class Server_Stub

    extends java.rmi.server.RemoteStub

    implements janb.stub.ServerFace, java.rmi.Remote {

    

    private static final long serialVersionUID = 2;

    

    private static 

    java.lang.reflect.Method $method_getDate_0,

                             $method_getReference_1,

                             $method_getPerson_2;

    

// ==== do drukowania



    private static PrinterFace printerFace;

    

    static {    

    

        try {

            printerFace = (PrinterFace)

                          Naming.lookup(

                              "//iza:1099/Printer"

                          );

        }

        catch(Exception e) {

            e.printStackTrace();

            // System.exit(0);  // brak exitVM

        }        

        

    }       

  

    public static void showMsg(String msg)

    {

        System.out.println(msg);

    }



// ===



    static {

    try {

        showMsg(

            "Stub class loading at " + getHost()

        );

        

        $method_getDate_0 = 

            janb.stub.ServerFace.class.

            getMethod(

                "getDate", 

                new java.lang.Class[] {}

            );

            

        $method_getReference_1 = 

            janb.stub.ServerFace.class.

            getMethod(

                "getReference", 

                new java.lang.Class[] {}

            );

            

        $method_getPerson_2 = 

            janb.stub.ServerFace.class.

            getMethod(

                "getPerson", 

                new java.lang.Class[] {}

            );

            

            

        showMsg("Stub class loaded");

    } 

    catch (java.lang.NoSuchMethodException e) {

        throw new java.lang.NoSuchMethodError(

            "Stub class initialization failed"

        );

    }

}

    

    // constructors

    public Server_Stub(java.rmi.server.RemoteRef ref) 

    {

        super(ref);

        showMsg(

            "Stub created at " + getHost()

        );

    }

    

    // methods from remote interfaces

    

        // implementation of getDate()

    public java.lang.String getDate()

        throws java.rmi.RemoteException

    {

        showMsg(

            "Inside stub getDate at " + getHost()

        );

        

        try {

            Object $result = 

                ref.invoke(

                    this, 

                    $method_getDate_0, 

                    null, 

                    -3691076916824424033L

                );

            return ((java.lang.String) $result);

        } 

        catch (java.lang.RuntimeException e) {

            throw e;

        } 

        catch (java.rmi.RemoteException e) {

            throw e;

        } 

        catch (java.lang.Exception e) {

            throw new java.rmi.UnexpectedException(

                "undeclared checked exception", e

            );

        }

    }

    

        // implementation of getReference()

    public janb.stub.ServerFace getReference()

        throws java.rmi.RemoteException

    {

        showMsg(

            "Inside stub getReference at " + getHost()

        );

    

        try {

            Object $result = 

                ref.invoke(

                    this, 

                    $method_getReference_1, 

                    null, 

                    -4447812046520744630L

                );

            return ((janb.stub.ServerFace) $result);

        } 

        catch (java.lang.RuntimeException e) {

            throw e;

        } 

        catch (java.rmi.RemoteException e) {

            throw e;

        } 

        catch (java.lang.Exception e) {

            throw new java.rmi.UnexpectedException(

                "undeclared checked exception", e

            );

        }

    }

    

        // implementation of getDate()

    public janb.stub.PersonFace getPerson()

        throws java.rmi.RemoteException

    {

        showMsg(

            "Inside stub getPerson at " + getHost()

        );

        

        try {

            Object $result = 

                ref.invoke(

                    this, 

                    $method_getPerson_2, 

                    null, 

                    -6527960330279698578L

                );

            return ((janb.stub.PersonFace) $result);

        } 

        catch (java.lang.RuntimeException e) {

            throw e;

        } 

        catch (java.rmi.RemoteException e) {

            throw e;

        } 

        catch (java.lang.Exception e) {

            throw new java.rmi.UnexpectedException(

                "undeclared checked exception", e

            );

        }

    }    

    

//==== do śledzenia szeregowania



    private void writeObject(ObjectOutputStream out)

        throws IOException

    {

        showMsg(

            "Stub.writeObject(" + ") at " + getHost()

        );



        out.defaultWriteObject();

        

        showMsg(

            "   Stub.writeObject done"

        );        

    }



    private void readObject(ObjectInputStream inp)

        throws IOException, ClassNotFoundException

    {

        try {

                // wszeregowanie pól

                // personName i password

            showMsg(

                "Stub.readObject at " + getHost()

            );

            

            inp.defaultReadObject();

          

            showMsg(

                "   Stub.readObject done"

            );

        }

        catch(ClassNotFoundException e) {

            showMsg(

                "ClassNotFound exception at " +

                getHost()

            );

        }

    }

    

    private static String getHost()

    {

        try {

            return java.net.InetAddress.

                   getLocalHost().getHostName();

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");            

            System.exit(0);

            return null;   // wymagane!

        }          

    }

}



plik Client.java



package janb.stub;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;



public

class Client {



    private static String serverName = "DateServer";

    private static ServerFace serverFace, serverFace2;

    private String host, date;

    private static PrinterFace printerFace;   

    private int port = Registry.REGISTRY_PORT;



    public static void main(String[] args)

    {

        // klient jest wywoływany z nazwą gospodarza rejestru



        // np.  java Client jan

        // albo java Client 188.88.8.1

        // albo java Client              (domyślnie localhost)



            // zainstalowanie zarządcy bezpieczeństwa                        

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

                            

        new Client(

            args.length != 1 ? "localhost" : args[0]

        ).execute();

    }

    

    public Client(String host)

    {

        this.host = host;

    }



    public void execute()

    {

            // przygotowanie drukarza

        System.out.println("Preparing printer");

        try {

            String printerLookup = "//" + host + "/Printer";

            printerFace = 

                (PrinterFace)Naming.lookup(printerLookup);

        }

        catch(Exception e) {

            e.printStackTrace();

            System.exit(0);

        }

        System.out.println("Printer prepared");       

    

        showMsg("Using server on: " + host);



        try {

                // utworzenie odnośnika do dostawcy

            showMsg(

                "Looking up for " + serverName

            );

            serverFace = (ServerFace)

                         Naming.lookup(

                             "//" + host + ':' + 

                             port + 

                             '/' + serverName

                         );

                         

                // pobranie daty

            showMsg("Getting date directly");

            date = serverFace.getDate();

            showMsg("The date is   : " + date); 

            

                // pobranie odnośnika

            showMsg("Getting reference");

            serverFace2 = serverFace.getReference();

            

                // pobranie daty poprzez odnośnik

            showMsg("Getting date by reference");

            date = serverFace2.getDate();

            showMsg("The date is:    " + date);             

            

                // pobranie osoby 

            showMsg("Getting person");

            PersonFace personFace = serverFace.getPerson();

            showMsg(

                "The person is: " + 

                personFace.toString()

            );  

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception ");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "NotBound exception"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }    

    

    public static void showMsg(String msg)

    {

        try {

            printerFace.showMsg(getHost() + ": " + msg);

        }

        catch(RemoteException e) {

            e.printStackTrace();

            System.exit(0);

        }

    }

    

    private static String getHost()

    {

        try {

            return java.net.InetAddress.

                   getLocalHost().getHostName();

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");            

            System.exit(0);

            return null;   // wymagane!

        }          

    }   

}



Problemy synchronizacji



Synchronizacja na namiastce



plik ServerFace.java



package janb.bank;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public int  getAccount()          

        throws RemoteException;   

    public void setAccount(int value) 

        throws RemoteException;

}



plik Server.java



package janb.bank;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;



public

class Server 

    extends RemoteObject

    implements ServerFace, Runnable {



    private static final int Port = 2000;

    private int account = 0;

    private final String name = "BankAccount";

    private Registry reg;

    private Object accountLock = new Object();



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server();

        }

        catch(RemoteException e) {

        }

    }

    

    public Server() 

        throws RemoteException

    {

        try {

                // utworzenie i wyeksportowanie rejestru

            System.out.println(

                "Creating registry on port " + Port

            );

            reg = LocateRegistry.createRegistry(Port);

        

                // wyeksportowanie obiektu bankiera

            System.out.println("Exporting banker object");

            UnicastRemoteObject.exportObject(this);

        

                // zarejestrowanie obiektu bankiera

            System.out.println("Binding banker object");

            reg.rebind(name, this);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }       

            // utworzenie wątku informującego 

        new Thread(this).start();

    }



    public int getAccount() 

        throws RemoteException

    {

        return account;

    }



    public void setAccount(int value)

    {

        account = value;

    }



    public void run()

    {

        while(true) {

            try {

                Thread.sleep(1000);

            }

            catch(InterruptedException e) {

            }

            System.out.println("Account = " + account);

        }

    }

}





plik Client.java



package janb.bank;



import java.rmi.*;

import java.net.*;



// pozorna synchronizacja na obiekcie bankiera



public

class Client {



    private static final int Port = 2000;

    private static final String name = "BankAccount";

    private static ServerFace serverFace;

    private final int Count = 100;

    private String host;  



    public static void main(String[] args)

    {

        // client jest wywoływany z nazwą serwera

        // np. java Client iza



            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Instaling security manager");            

        System.setSecurityManager(new RMISecurityManager());

  

        new Client(

            args.length != 1 ? "localhost" : args[0]

        );   

    }



    public Client(String host)

    {

        this.host = host;

        

        try {

                // utworzenie pośrednika do obiektu bankiera

            System.out.println("Looking up for " + name);

            serverFace = (ServerFace)Naming.lookup(

                                         "//" + host + ':' + 

                                         Port + "/" + name

                                     );

     

                // Count-krotne zwiększenie konta

            for(int i = 0; i < Count ; i++) {

                System.out.println("Transaction no. " + (i+1));

                    // rozwiązanie błędne, bo

                    // ServerFace identyfikuje namiastkę

                    // obiektu serwera

                synchronized(serverFace) {

                    int value = serverFace.getAccount();

                    serverFace.setAccount(value+1);

                }

            }

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + name + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

 }



Synchronizacja na zmiennej



plik ServerFace.java



package janb.bank;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public int  getAccount()          

        throws RemoteException;   

    public void setAccount(int value) 

        throws RemoteException;

        

    public Boolean getAccountLock()    

        throws RemoteException;

}



plik Server.java



package janb.bank;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;



public

class Server

    extends RemoteObject 

    implements ServerFace, Runnable {



    private static final int Port = 2000;

    private int account = 0;

    private final String name = "BankAccount";

    private Registry reg;



    private Boolean accountLock = new Boolean(true);



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Instaling security manager");            

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server();

        }

        catch(RemoteException e) {

        }

    }

    

    public Server() 

        throws RemoteException

    {

        try {

                // utworzenie i wyeksportowanie rejestru

            System.out.println(

                "Creating registry on port " + Port

            );

            reg = LocateRegistry.createRegistry(Port);

        

                // wyeksportowanie obiektu bankiera

            System.out.println("Exporting banker object");

            UnicastRemoteObject.exportObject(this);

        

                // zarejestrowanie obiektu bankiera

            System.out.println("Binding banker object");

            reg.rebind(name, this);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        

            // utworzenie wątku informującego 

        new Thread(this).start();

    }



    public int getAccount() 

        throws RemoteException

    {

        return account;

    }



    public void setAccount(int value)

        throws RemoteException    

    {

        account = value;

    }

    

    public Boolean getAccountLock()    

        throws RemoteException

    {

        return accountLock;

    }



    public void run()

    {

        while(true) {

            try {

                Thread.sleep(1000);

            }

            catch(InterruptedException e) {

            }

            System.out.println("Account = " + account);

        }

    }

}



plik Client.java



package janb.bank;



import java.rmi.*;

import java.net.*;



// pozorna synchronizacja na zmiennej serwera



public

class Client {



    private static final int Port = 2000;

    private static final String name = "BankAccount";

    private static ServerFace serverFace;

    private final int Count = 100;

    private String host;  



    public static void main(String[] args)

    {

        // client jest wywoływany z nazwą serwera



        // np. java Client iza



            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Instaling security manager");            

        System.setSecurityManager(new RMISecurityManager());

  

        new Client(

            args.length != 1 ? "localhost" : args[0]

        );   

    }



    public Client(String host)

    {

        this.host = host;



        try {

                // utworzenie pośrednika do obiektu bankiera

            System.out.println("Looking up for " + name);

            serverFace = (ServerFace)Naming.lookup(

                                         "//" + host + ':' + 

                                         Port + "/" + name

                                     );



                // pobranie elementu serwera                

            Object accountLock = serverFace.getAccountLock();

            

                // Count-krotne zwiększenie konta

            for(int i = 0; i < Count ; i++) {

                System.out.println("Transaction no. " + (i+1));

                    // rozwiązanie błędne, bo

                    // dotyczy kopii elementu serwera

                synchronized(accountLock) {

                    int value = serverFace.getAccount();

                    serverFace.setAccount(value+1);

                }

            }

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + name + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

 }



Sekcja krytyczna w serwerze



plik ServerFace.java



package janb.bank;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public void enterSection()        

        throws RemoteException;

    public void leaveSection()        

        throws RemoteException;



    public int  getAccount()          

        throws RemoteException;   

    public void setAccount(int value) 

        throws RemoteException;

}



plik Server.java



package janb.bank;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;



public

class Server

    extends RemoteObject 

    implements ServerFace, Runnable {



    private static final int Port = 2000;

    private int account = 0;

    private final String name = "BankAccount";

    private Registry reg;



    private Object accountLock = new Object();

    private boolean accountIsLocked = false;



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Instaling security manager");            

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server();

        }

        catch(RemoteException e) {

        }

    }

    

    public Server() 

        throws RemoteException

    {

        try {

                // utworzenie i wyeksportowanie rejestru

            System.out.println(

                "Creating registry on port " + Port

            );

            reg = LocateRegistry.createRegistry(Port);

        

                // wyeksportowanie obiektu bankiera

            System.out.println("Exporting producer object");

            UnicastRemoteObject.exportObject(this);

        

                // zarejestrowanie obiektu bankiera

            System.out.println("Binding banker object");

            reg.bind(name, this);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        catch(AlreadyBoundException e) {

            System.out.println(

                "Name " + name + " is already bound"

            );

            System.exit(0);

        }

        

            // utworzenie wątku informującego 

        new Thread(this).start();

    }



    public void enterSection() 

        throws RemoteException

    {

        synchronized(accountLock) {

            while(accountIsLocked) {

                try {

                    accountLock.wait();

                }

                catch(InterruptedException e) {

                }

            }

            accountIsLocked = true;

        }

    }



    public void leaveSection() 

        throws RemoteException

    {

        synchronized(accountLock) {

            accountIsLocked = false;

            accountLock.notifyAll();

        }

    }    



    public int getAccount() 

        throws RemoteException

    {

        return account;

    }



    public void setAccount(int value)

    {

        account = value;

    }



    public void run()

    {

        while(true) {

            try {

                Thread.sleep(1000);

            }

            catch(InterruptedException e) {

            }

            System.out.println("Account = " + account);

        }

    }

}



plik Client.java



package janb.bank;



import java.rmi.*;

import java.net.*;



public

class Client {



    private static final int Port = 2000;

    private static final String name = "BankAccount";

    private static ServerFace serverFace;

    private final int Count = 100;

    private String host;



    public static void main(String[] args)

    {

        // klient jest wywoływany z nazwą serwera



        // np. java Client iza



            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Instaling security manager");            

        System.setSecurityManager(new RMISecurityManager());

  

        new Client(

            args.length != 1 ? "localhost" : args[0]

        );

    }



    public Client(String host)

    {

        this.host = host;



        try {

                // utworzenie pośrednika do obiektu bankiera

            System.out.println("Looking up for " + name);

            serverFace = (ServerFace)Naming.lookup(

                                     "//" + host + ':' + 

                                     Port + "/" + name

                                 );

     

                // Count-krotne zwiększenie konta

            for(int i = 0; i < Count ; i++) {

                System.out.println("Transaction no. " + (i+1));            

                serverFace.enterSection();

                    int value = serverFace.getAccount();

                    serverFace.setAccount(value+1);

                serverFace.leaveSection();

            }

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + name + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

 }



Klasa monitorowa



plik ServerFace.java



package janb.time;



import java.rmi.*;



public 

interface ServerFace 

    extends Remote {



    public MonitorFace bufferIsFull()  

        throws RemoteException;

    public MonitorFace bufferIsEmpty() 

        throws RemoteException;

    public String getBuffer()          

        throws RemoteException;

}



plik Server.java



package janb.time;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class Server 

    extends RemoteObject

    implements ServerFace {



    private static final int Port = 2000;

    private final String serverName = "TimeServer";

    private Registry reg;



        // bufor

    Buffer buffer = new Buffer();



        // obiekty monitorowe

    Monitor bufferIsEmpty, bufferIsFull;



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Instaling security manager");            

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server();

        }

        catch(RemoteException e) {

        }

    }

    

    public Server() 

        throws RemoteException

    {

        try {

                // utworzenie rejestru producenta

            System.out.println(

                "Creating registry on port " + Port

            );

            reg = LocateRegistry.createRegistry(Port);

        

                // wyeksportowanie obiektu producenta

            System.out.println("Exporting producer object");

            UnicastRemoteObject.exportObject(this);

        

                // zarejestrowanie obiektu producenta

            System.out.println("Binding producer object");

            reg.rebind(serverName, this);

            

                // utworzenie monitorów

            bufferIsEmpty = new Monitor(true);

            bufferIsFull  = new Monitor(false);     

            

                // wyeksportowanie monitorów

            System.out.println("Exporting monitor objects");

            UnicastRemoteObject.exportObject(bufferIsFull);

            UnicastRemoteObject.exportObject(bufferIsEmpty);                        

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        

            // utworzenie wątku producenta

        new Producer();

    }



     // === implementacje metod interfejsu ServerFace

 

    public MonitorFace bufferIsFull() 

        throws RemoteException 

    {

        return this.bufferIsFull;

    }    



    public MonitorFace bufferIsEmpty() 

        throws RemoteException 

    {

        return this.bufferIsEmpty;

    }    



    public String getBuffer() 

        throws RemoteException

    {

        return buffer.getBuffer();

    }



    // === (ServerFace)



    class Buffer {

    

        private String time;



        synchronized void setBuffer(String time)

        {

            this.time = time;

        }

        synchronized String getBuffer()

        {

            return time;

        }

    }



    class Producer 

        extends Thread {



        public Producer()

        {

             start();

        }



        public void run()

        {

            while(true) {



                try {

                        // czekanie na pusty bufor

                    bufferIsEmpty.jbWait2();

                }

                catch(RemoteException e) {

                    System.out.println("Remote exception");

                    e.printStackTrace();

                    System.exit(0);

                }



                    // produkcja

                String time = getTime();

                buffer.setBuffer(time);

                

                    // potwierdzenie produkcji

                System.out.println(

                    "Producing time: " + time

                );                



                try {

                        // zawiadomienie klienta

                    bufferIsFull.jbNotify();

                }

                catch(RemoteException e) {

                    System.out.println("Remote exception");

                    e.printStackTrace();

                    System.exit(0);

                }                    

            }

        }



        String getTime()

        {

            Date date = new Date();

            Calendar greg = GregorianCalendar.getInstance();

            greg.setTime(date);

            int hh = greg.get(Calendar.HOUR),

                mm = greg.get(Calendar.MINUTE),

                ss = greg.get(Calendar.SECOND),

                ms = greg.get(Calendar.MILLISECOND);

            return "" + hh + ':' + mm + ':' + ss + '.' + ms;

        }

    }

}



plik MonitorFace.java



package janb.time;



import java.rmi.*;

import java.io.*;



public

interface MonitorFace 

    extends Remote {



    public void jbWait() 

        throws RemoteException, 

               InterruptedException;

    public void jbNotify()

        throws RemoteException;

    public void jbWait2()

        throws RemoteException;    

    public void jbPause()

        throws RemoteException;    

}



plik Monitor.java



package janb.time;



import java.rmi.*;

import java.rmi.server.*;



public

class Monitor 

    extends RemoteObject

    implements MonitorFace {



/**

    Klasa monitorowa

    Copyright © Jan Bielecki

    1999.05.20

 */



    private boolean monitorFlag;

    private Boolean monitor = new Boolean(true);



    public Monitor(boolean flag)

        throws RemoteException    

    {

        monitorFlag = flag;

    }



    public void jbWait()

        throws RemoteException,

               InterruptedException

    {

        synchronized(monitor) {

            while(!monitorFlag)

                monitor.wait();

            monitorFlag = false;

        }

    }

    public void jbNotify()

        throws RemoteException    

    {

        synchronized(monitor) {

            monitorFlag = true;

            monitor.notify();

        }

    }

        // wersja nieprzerywalna, zbędne try

    public void jbWait2()

        throws RemoteException    

    {

        synchronized(monitor) {

            while(!monitorFlag) {

                try {

                    monitor.wait();

                }

                catch(InterruptedException e) {

                }

            }

            monitorFlag = false;

        }

    }

    public void jbPause()

        throws RemoteException    

    {

        synchronized(monitor) {

        }

    }

}



plik Client.java



package janb.time;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;



public

class Client {



    private static final int Port = 2000;

    private final String serverName = "TimeServer";

    private ServerFace serverFace;    

    private String host, serverLookup;

    private MonitorFace bufferIsFull, bufferIsEmpty;



        // klient jest wywoływany 

        // z nazwą serwera-producenta



        // np. java TimeClient jan



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());



        new Client(

            args.length != 1 ? "localhost" : args[0]

        );

    }



    public Client(String host)

    {

        this.host = host;



        try {

                // utworzenie pośrednika 

                // do obiektu producenta

            System.out.println(

                "Looking up for " + serverName

            );

            serverLookup = "//" + host + ":" + 

                           Port + "/" + serverName;

            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup);

                         

                // utworzenie odnośników do

                // do zmiennych stanu monitora

            bufferIsFull  = serverFace.bufferIsFull();                    

            bufferIsEmpty = serverFace.bufferIsEmpty();

            

                // utworzenie wątku konsumenta

            new Consumer();



                // powiadomienie producenta

            bufferIsEmpty.jbNotify();            

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

    

    class Consumer 

        extends Thread {



        public Consumer()

        {

            start();

        }



        public void run()

        {

            while(true) {



                try {

                        // czekanie na pełny bufor

                    bufferIsFull.jbWait2();

    

                        // skonsumowanie bufora

                    String time = serverFace.getBuffer();

    

                        // zawiadomienie producenta

                    bufferIsEmpty.jbNotify();

    

                        // potwierdzenie konsumpcji

                    System.out.println(

                        "Consuming time: " + time

                    );

                }

                catch(RemoteException e) {

                    System.out.println("Remote exception");

                    e.printStackTrace();

                    System.exit(0);

                }

            }

        }

    }

}



Zarządzanie wątkami



Tworzenie wątków



plik ServerFace.java



package janb.back;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public void addClient(String clientLookup) 

        throws RemoteException;        

}



plik Server.java



package janb.back;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class Server 

    extends RemoteObject

    implements ServerFace {



    private int Count = 3;

    private static int Port = 2000;

    private String serverName = "CallbackServer",

                   clientName = "CallbackClient";

    private Registry reg;

    private Vector clients = new Vector();

    private Object clientsLock = new Object();

    private ClientFace clientFace;

    private String clientLookup;

    int port = Registry.REGISTRY_PORT;    



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństaw

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Server().execute();

        }

        catch(RemoteException e) {

              System.out.println(

                  "Remote exception in CallbackServer.main"

              );

              System.exit(0);

        }

    }

    

    public Server() 

        throws RemoteException

    {

    }

    

    public void execute()

    {        

            // zlokalizowanie rejestru

        String serverHost = "";        

        try {

                // utworzenie nazwy komputera

            serverHost = java.net.

                         InetAddress.

                         getLocalHost().getHostName();

            System.out.println(

                "Locating registry on " +

                serverHost + ':' + port

            );

            reg = LocateRegistry.getRegistry(

                      serverHost, port

                  );

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            System.out.println(

                "Server " + serverHost + " locating error"

            );

            e.printStackTrace();

            System.exit(0);

        }

        

        try {

                // wyeksportowanie dostawcy

             System.out.println(

                "Exporting " + serverName + " on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

                        

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            reg.rebind(serverName, this);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

       

        System.out.println("Waiting for calls");

        

            // utworzenie wątków pobudzających

        for(int i = 0; i < Count ; i++)

            new Pusher();

    }        

            

    public void addClient(String clientLookup)

    {

        synchronized(clientsLock) {

            System.out.println(

                "Receiving lookup:  " + clientLookup

            );

            clients.add(clientLookup);

        }

    }            



    class Pusher 

        extends Thread {

        

        private String thread;

        

        public Pusher()

        {

            Thread thread = new Thread(this);

            this.thread = thread.toString();

            thread.start();

        }        



        public void run()

        {

            while(true) {

                try {

                    Thread.sleep(5000);

                }

                catch(InterruptedException e) {

                }

    

                    // sklonowanie wektora klientów                       

                Vector clone;

                synchronized(clientsLock) {

                    clone = (Vector)clients.clone();

                }

    

                int count = clone.size();

                for(int i = 0; i < count ; i++) {

                    Object object = clone.elementAt(i);

                    if(object == null)

                        continue;

                            

                    try {

                            // zidentyfikowanie obiektu klienta

                        clientLookup = (String)object;                          

                        System.out.println(

                            "Looking for client " + 

                            clientLookup

                        );                   

                        clientFace = (ClientFace)

                                     Naming.lookup(clientLookup);                                 

                        System.out.println(

                            "Client identified!"

                        );

                         

                            // przywołanie metody klienta 

                        System.out.println(

                            "Calling client to show " +

                            "count & thread"

                        );

                        clientFace.showCount(thread);                    

                    }

                    catch(MalformedURLException e) {

                        System.out.println(

                            "MalformedURL exception"

                        );

                        System.exit(0);                

                    }

                    catch(NotBoundException e) {

                        System.out.println(

                            "NotBound exception"

                        );

                        System.exit(0);                                

                    }                

                    catch(RemoteException e) {

                        System.out.println("Remote exception");

                            // tylko podczas uruchamiania

                     // e.printStackTrace(); 

                        

                        synchronized(clientsLock) {

                                // brak kontaktu!

                                // usunięcie klienta z bazy

                            System.out.println(

                                "Client " + clientLookup + 

                                " \"removed\""

                            );

                            clients.set(i, null);

                        }

                    }

    

                        // po obsłużeniu klientów

                        // wyprowadzenie daty serwera

                    System.out.println("Clients served ...");

                    try {

                        String date = new Date().toString();

                        System.out.println(date);                        

                    }

                    catch(Exception e) {

                    }

                }

            }

        }

    }

}



plik ClientFace.java



package janb.back;



import java.rmi.*; 



public 

interface ClientFace 

    extends Remote {



    public void showCount(String thread) 

        throws RemoteException;

}



plik Client.java



package janb.back;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;



public

class Client 

    extends RemoteObject

    implements ClientFace, Runnable {      



    private static int Port = 2001;   // inny niż u serwera!

    private String serverName = "CallbackServer",

                   clientName = "CallbackClient";

    private ServerFace serverFace;    

    private String serverHost, serverLookup, clientLookup;

    private long count = 0;

    private Object outLock = new Object();

    private int port = Registry.REGISTRY_PORT;



        // klient jest wywoływany z nazwą serwera

        

        // np.   java Client jan

        // albo  java Client 188.88.8.2

        

    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństaw

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());



        try {

            new Client(

                args.length != 1 ? "localhost" : args[0]

            ).execute();

        }

        catch(RemoteException e) {

            System.out.println(

                "Remote exception in Client.main"

            );

            System.exit(0);

        }

    }



    public Client(String serverHost)

        throws RemoteException

    {

        this.serverHost = serverHost;

    }

    

    public void execute()

    {

            // wyeksportowanie obiektu klienta

        try {

            System.out.println(

                "Exporting client object on port: " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

        

        }

        catch(RemoteException e) {

                // wyeksportowanie obiektu klienta

                // wymaga istnienia jego namiastki

            System.out.println(

                "Export failure; check for stub"

            );

            System.exit(0);

        }       



            // zarejestrowanie obiektu klienta

        int offset = 1;

        while(true) {

            try {

                System.out.print("Binding client object");

                Naming.bind(clientName + offset, this);

                clientName += offset;

                System.out.println(

                    "\nClient bound as " + clientName

                );                

                break;

            }

            catch(AlreadyBoundException e) {

                    // nazwa już jest zarejestrowana

                System.out.println(" failed");

                offset++;

                continue;

            }        

            catch(MalformedURLException e) {

                System.out.println("\nWrong URL");

                System.exit(0);

            }       

            catch(RemoteException e) {

                System.out.println("\nRemote exception");

                e.printStackTrace();

                System.exit(0);

            }

        }

 

            // utworzenie łącznika do obiektu klienta

        try {

            String localHost = 

                InetAddress.getLocalHost().

                            getHostName();

            clientLookup = "//" + localHost + ':' + 

                            port + '/' + clientName;

                           

            System.out.println(

                  "Client lookup is " + clientLookup

            );

                           

        }

        // niejednoznaczność: java.net & java.rmi

        // jest konieczne użycie ściezki java.net

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }



            // zgłoszenie obiektu klienta do serwera

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//" + serverHost + ":" + 

                           port + "/" + serverName;                           

            System.out.println(

                "Server object lookup is " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!");

            

                // dodanie łącznika do klienta 

                // do listy serwera

            System.out.println(

                "Client adding " + clientLookup + 

                " to server"

            );        

            serverFace.addClient(clientLookup);

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        

            // zakończenie przygotowania zawołań

        System.out.println("Client ready for callbacks");



        new Thread(this).start();

    }

    

    public void run()

    {

        synchronized(outLock) {

            System.out.println("Starting!");

        }

        

        while(true) {

            try {

                Thread.sleep(500);

            }

            catch(InterruptedException e) {

            }

            

            synchronized(outLock) {

                count++;

                System.out.print('.');

            }           

        }

    }

    

    public void showCount(String thread) 

        throws RemoteException

    {

            // wyprowadzenie licznika kropek

        synchronized(outLock) {

            System.out.println("Count = " + count);

            count = 0;

            System.out.println("Server thread: " + thread);

            System.out.println(

                "Client thread: " + 

                Thread.currentThread()

            );      

        }

    }

}



Wymóg synchronizacji



plik ServerFace.java



package janb.pump;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public void showThread(String thread) 

        throws RemoteException;

}



plik Server.java



package janb.pump;



import janb.http.*;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;



public

class Server 

    implements ServerFace {



    private static int Port = 2000;

    private String serverName = "PumpServer";

    private Registry reg;

    private Object outLock = new Object();

    private int port = Registry.REGISTRY_PORT;

    

    public static void main(String[] args)

    {        

            // zainstalowanie serwera HTTP          

        System.out.println(

            "Installing HTTP server"

        );   

        try {

            new ClassFileServer(Port-1, "");

        }

        catch(IOException e) {

            System.exit(0);

        }       

        

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());

                    

        try {

            new Server().execute();

        }

        catch(RemoteException e) {

              System.out.println(

                  "Remote exception in PumpServer.main"

              );

              System.exit(0);

        }

    }

    

    public Server()

        throws RemoteException

    {

    }

       

    public void execute()

    {            

            // utworzenie rejestru

        String serverHost = "";        

        try {

                // utworzenie nazwy komputera

            serverHost = java.net.

                         InetAddress.

                         getLocalHost().getHostName();

            System.out.println(

                "Creating registry on " +

                serverHost + ':' + port

            );

            reg = LocateRegistry.createRegistry(port);

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }

        catch(RemoteException e) {

            try {

                    // sprawdzenie, czy być może,

                    // rejestr już istnieje

                reg = LocateRegistry.getRegistry();

            }

            catch(RemoteException e2) {

                    // nie można utworzyć rejestru

                System.out.println(

                    "Registry creation error"

                );

                e2.printStackTrace();

                System.exit(0);

            }

            finally {

                    // rejestr już istnieje

                System.out.println(

                    "note: Registry already exists"

                );

            }

        }

        

        try {

                // wyeksportowanie dostawcy

             System.out.println(

                "Exporting " + serverName + " on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

                        

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            reg.rebind(serverName, this);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

        

        System.out.println("Waiting for calls");

    }    

    

    public void showThread(String thread) 

        throws RemoteException

    {

        Thread thisThread = Thread.currentThread();

        synchronized(outLock) {

            System.out.println(

                thisThread + "\n    Pushed from " + thread

            );

        }

    }

}



plik Client.java



package janb.pump;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;



public

class Client 

    extends RemoteObject

    implements Runnable {

    

    private String serverName = "PumpServer",

                   serverHost, serverLookup;

    private ServerFace serverFace;    

    private int port = Registry.REGISTRY_PORT;

    private Registry reg;



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

        new Client(

            args.length != 1 ? "localhost" : args[0]

        ).execute();

    }

    

    public Client(String serverHost)

    {

        this.serverHost = serverHost;

    }

           

    public void execute()

    {

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//" + serverHost + ":" + 

                           port + "/" + serverName;                           

            System.out.println(

                serverName + " lookup is " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!");

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        for(int i = 0; i < 2 ; i++)

            new Thread(this).start();

    }

    

    public void run()

    {

        String thread = "" + Thread.currentThread();

        for(int i = 0 ; i < 2 ; i++) {

            try {

                Thread.sleep(1000);

                pushServer(thread);

            }

            catch(InterruptedException e) {

            }

        }

    }

    

    public void pushServer(String thread)

    {

        try {

            serverFace.showThread(thread);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

}



Aplikacje i aplety



Aplikacja i aplet



======================= dla zwolenników JDK 



makro ms.bat

rmic -v1.2 -d . -keep janb.date.Server



makro rs.bat

java

-Djava.rmi.server.hostname=iza

-Djava.security.policy=ServerPolicy

-Djava.rmi.server.codebase=http://iza:1999/c:/!Server/

janb.date.Server



makro rc.bat.

appletviewer

-J-Djava.rmi.server.hostname=jan

-J-Djava.security.policy=ClientPolicy

Index.html



plik ServerFace.java



package janb.date;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public String getDate(String client) 

        throws RemoteException;   

}



plik Server.java



package janb.date;



import janb.http.*;



import java. applet.Applet;

import java.awt.*;

import java.io.*;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class Server 

    extends RemoteObject

    implements ServerFace {



    private static int Port = 2000;

    private String serverName = "CallbackServer";

    private Registry reg;

    private String client = "";

    int port = Registry.REGISTRY_PORT;    

    

    public static void main(String[] args)

    {        

            // zainstalowanie serwera HTTP          

        System.out.println(

            "Installing HTTP server"

        );  

 

            // zainstalowanie zarządcy bezpieczeństaw

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());

     

        try {

            new ClassFileServer(Port-1, "");

        }

        catch(IOException e) {

            System.exit(0);

        }

            

        try {

            new Server().execute();

        }

        catch(RemoteException e) {

              System.out.println(

                  "Remote exception in CallbackServer.main"

              );

              System.exit(0);

        }

    }

    

    public Server()

        throws RemoteException

    {

    }

       

    public void execute()

    {        

            // utworzenie rejestru

        String serverHost = "";        

        try {

                // utworzenie nazwy komputera

            serverHost = java.net.

                         InetAddress.

                         getLocalHost().getHostName();

            System.out.println(

                "Creating registry on " +

                serverHost + ':' + port

            );

            reg = LocateRegistry.createRegistry(port);

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }

        catch(RemoteException e) {

            try {

                    // sprawdzam, czy być może,

                    // rejestr już istnieje

                reg = LocateRegistry.getRegistry();

            }

            catch(RemoteException e2) {

                    // nie można utworzyć rejestru

                System.out.println("Remote exception");

                System.out.println(

                    "Registry creation error"

                );

                e2.printStackTrace();

                System.exit(0);

            }

            finally {

                    // rejestr już istnieje

                System.out.println(

                    "note: Registry already exists"

                );

            }

        }

        

        try {

                // wyeksportowanie dostawcy

             System.out.println(

                "Exporting " + serverName + " on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

                        

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            reg.rebind(serverName, this);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

        

        System.out.println("Waiting for calls");

    }    

    

    public String getDate(String client) 

        throws RemoteException

    {

        System.out.println("Sending date to " + client);

        return new Date().toString();

    }

}



plik Index.html



<applet code=janb.date.Master.class

        width=400 height=100>

<param name=Server value=iza>

<param name=Client value="Computer Jan-1">

</applet>



<applet code=janb.date.Master.class

        width=400 height=100>

<param name=Server value=iza>

<param name=Client value="Computer Jan-2">

</applet>



plik Master.java



package janb.date;



import java.rmi.*;



import java.applet.Applet;

import java.awt.*;

import java.awt.event.*;



    // parametrem Server apletu jest nazwa serwera



    // np.   <param name=Server value=iza>

    // albo  <param name=Server value=188.88.8.1>

    

    // parametrem Client apletu jest nazwa klienta



    // np.   <param name=Client value="Computer Jan">

     

public

class Master 

    extends Applet {



    private Client client;

    private Button button;

    private String date = "Press the button";

    

    public void paint(Graphics gDC)

    {

        gDC.drawString(date, 20, 80);

    }

 

    public void init()

    {        

        client = new Client(this);

        button = new Button("Date & Time");

        add(button);

        button.addActionListener(

            new ActionListener() {

                public void 

                actionPerformed(ActionEvent evt)

                {

                    date = client.getDate(

                               getParameter("Client")

                           );

                    repaint();

                }

            }

        );                

    }

}



plik Client.java



package janb.date;



import java.applet.Applet;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;



public

class Client 

    extends RemoteObject {

    

    private String serverName = "CallbackServer",

                   serverHost, serverLookup;

    private ServerFace serverFace;    

    private int port = Registry.REGISTRY_PORT;

    private Registry reg;

    

    public Client(Applet applet) 

    {   

            // pobranie nazwy serwera

        serverHost = applet.getParameter("Server");

              

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

            // zgłoszenie obiektu klienta do serwera

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//" + serverHost + ":" + 

                           port + "/" + serverName;                           

            System.out.println(

                serverName + " lookup is " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!");

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

    

    public String getDate(String client)

    {

        try {

            return serverFace.getDate(client);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        return "";  // wymagane!

    }

}



Aplet i aplet



======================= dla zwolenników JDK 



makro ms.bat

rmic -v1.2 -d . -keep janb.date.Server



makro rs.bat

appletviewer

-J-Djava.rmi.server.hostname=iza

-J-Djava.security.policy=ServerPolicy

-J-Djava.rmi.server.codebase=http://iza:1999/c:/!Server/

IndexS.html



makro rc.bat.

appletviewer

-J-Djava.rmi.server.hostname=jan

-J-Djava.security.policy=ClientPolicy

IndexC.html



plik IndexS.html



<applet code=janb.date.MasterS.class

        codebase=http://iza:2005/c:/!Server

        width=200 height=200>

</applet>



plik MasterS.java



package janb.date;



import java.rmi.*;



import java.applet.Applet;

import java.awt.*;

import java.awt.event.*;

    

public

class MasterS 

    extends Applet {



    private Server server;

    private Button button;

    private String msg = "Waiting for calls";

    

    public void paint(Graphics gDC)

    {

        gDC.drawString(msg, 20, 80);

    }



    public void init()

    {           

        try {

            server = new Server(this);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }        

    }

    

    public void setMsg(String msg)

    {

        this.msg = msg;

        repaint();

    }

}



plik ServerFace.java



package janb.date;



import java.rmi.*; 

import java.io.*;



public 

interface ServerFace 

    extends Remote, Serializable {



    public String getDate(String client) 

        throws RemoteException;   

}



plik Server.java



package janb.date;



import janb.http.*;



import java. applet.Applet;

import java.awt.*;

import java.io.*;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class Server 

    extends RemoteServer

    implements ServerFace {



    private static int Port = 2000;

    private String serverName = "CallbackServer";

    private Registry reg;

    private String client = "";

    private MasterS applet;

    int port = Registry.REGISTRY_PORT;    

    

    public Server()

        throws RemoteException

    {

    }   

    

    public Server(MasterS applet)

        throws RemoteException

    {        

        this.applet = applet;

        

            // zainstalowanie serwera HTTP          

        System.out.println(

            "Installing HTTP server"

        );        

        try {

            new ClassFileServer(Port-1, "");

        }

        catch(IOException e) {

            System.exit(0);

        }

            

            // zainstalowanie zarządcy bezpieczeństaw

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());

    

            // utworzenie rejestru

        String serverHost = "";        

        try {

                // utworzenie nazwy komputera

            serverHost = java.net.

                         InetAddress.

                         getLocalHost().getHostName();

            System.out.println(

                "Creating registry on " +

                serverHost + ':' + port

            );

            reg = LocateRegistry.createRegistry(port);

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }

        catch(RemoteException e) {

            try {

                    // sprawdzam, czy być może,

                    // rejestr już istnieje

                reg = LocateRegistry.getRegistry();

            }

            catch(RemoteException e2) {

                    // nie można utworzyć rejestru

                System.out.println("Remote exception");

                System.out.println(

                    "Registry creation error"

                );

                e2.printStackTrace();

                System.exit(0);

            }

            finally {

                    // rejestr już istnieje

                System.out.println(

                    "note: Registry already exists"

                );

            }

        }

        

        try {

                // wyeksportowanie dostawcy

             System.out.println(

                "Exporting " + serverName + " on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

                        

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            reg.rebind(serverName, this);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

        

        System.out.println("Waiting for calls");

    }    

    

    public String getDate(String fromWhom) 

        throws RemoteException

    {

        System.out.println("Sending date to " + client);

        applet.setMsg(fromWhom);

        return new Date().toString();

    }

}



plik IndexC.html



<applet code=janb.date.MasterC.class

        width=400 height=100>

<param name=Server value=iza>

<param name=Client value="Computer Jan-1">

</applet>



<applet code=janb.date.MasterC.class

        width=400 height=100>

<param name=Server value=iza>

<param name=Client value="Computer Jan-2">

</applet>



plik MasterC.java



package janb.date;



import java.rmi.*;



import java.applet.Applet;

import java.awt.*;

import java.awt.event.*;



    // parametrem Server apletu jest nazwa serwera



    // np.   <param name=Server value=iza>

    // albo  <param name=Server value=188.88.8.1>

    

    // parametrem Client apletu jest opis klienta



    // np.   <param name=Client value="Computer Jan">

     

public

class MasterC 

    extends Applet {



    private Client client;

    private Button button;

    private String date = "Press the button";

    

    public void paint(Graphics gDC)

    {

        gDC.drawString(date, 20, 80);

    }

 

    public void init()

    {        

        client = new Client(this);

        button = new Button("Date & Time");

        add(button);

        button.addActionListener(

            new ActionListener() {

                public void 

                actionPerformed(ActionEvent evt)

                {

                    date = client.getDate(

                               getParameter("Client")

                           );

                    repaint();

                }

            }

        );                

    }

}



plik Client.java



package janb.date;



import java.applet.Applet;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;



public

class Client 

    extends RemoteObject {

    

    private String serverName = "CallbackServer",

                   serverHost, serverLookup;

    private ServerFace serverFace;    

    private int port = Registry.REGISTRY_PORT;

    private Registry reg;

    

    public Client(Applet applet) 

    {   

            // pobranie nazwy serwera

        serverHost = applet.getParameter("Server");

              

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

            // zgłoszenie obiektu klienta do serwera

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//" + serverHost + ":" + 

                           port + "/" + serverName;                           

            System.out.println(

                serverName + " lookup is " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!");

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

    

    public String getDate(String client)

    {

        try {

            return serverFace.getDate(client);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        return "";  // wymagane!

    }

}



Studium programowe



plik ServerFace.java



package janb.draw;



import java.awt.*;

import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public Color addClient(String clientLookup) 

        throws RemoteException;   

    public void sendLine(Point a, Point z)  // do klientów

        throws RemoteException;

    

    // organizacja sekcji krytycznej

    

    public void enterSection() 

        throws RemoteException;

    public void leaveSection() 

        throws RemoteException;

        

}



plik Server.java



package janb.draw;



import janb.http.*;



import java.awt.*;

import java.io.*;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class Server 

    extends RemoteObject

    implements ServerFace {



    private static int Port = 2000;

    private String serverName = "CallbackServer",

                   clientName = "CallbackClient";

    private Registry reg;

    private Vector clients = new Vector();

    private Object clientsLock = new Object();

    private ClientFace clientFace;

    private String clientLookup;

    private Random rand = new Random();

    int port = Registry.REGISTRY_PORT;    



    public static void main(String[] args)

    {

            // zainstalowanie serwera HTTP          

        System.out.println(

            "Installing HTTP server"

        );   



            // zainstalowanie zarządcy bezpieczeństaw

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());

     

        try {

            new ClassFileServer(Port-1, "");

        }

        catch(IOException e) {

            System.exit(0);

        }

            

        try {

            new Server().execute();

        }

        catch(RemoteException e) {

              System.out.println(

                  "Remote exception in CallbackServer.main"

              );

              System.exit(0);

        }

    }

    

    public Server() 

        throws RemoteException

    {

    }

    

    public void execute()

    {        

            // utworzenie rejestru

        String serverHost = "";        

        try {

                // utworzenie nazwy komputera

            serverHost = java.net.

                         InetAddress.

                         getLocalHost().getHostName();

            System.out.println(

                "Creating registry on " +

                serverHost + ':' + port

            );

            reg = LocateRegistry.createRegistry(port);

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }

        catch(RemoteException e) {

            try {

                    // sprawdzam, czy być może,

                    // rejestr już istnieje

                reg = LocateRegistry.getRegistry();

            }

            catch(RemoteException e2) {

                    // nie można utworzyć rejestru

                System.out.println("Remote exception");

                System.out.println(

                    "Registry creation error"

                );

                e2.printStackTrace();

                System.exit(0);

            }

            finally {

                    // rejestr już istnieje

                System.out.println(

                    "note: Registry already exists"

                );

            }

        }

        

        try {

                // wyeksportowanie dostawcy

             System.out.println(

                "Exporting " + serverName + " on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

                        

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            reg.rebind(serverName, this);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

        

        System.out.println("Waiting for calls");

    }        

   

    public Color addClient(String clientLookup)

        throws RemoteException

    {

        synchronized(clientsLock) {

            System.out.println(

                "Receiving lookup " + clientLookup

            );

            clients.add(clientLookup);

        }

        

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

/////// testowanie rejestru klienta

        if(false) { // do testów

            try {

                String clientHost = 

                    clientLookup.

                    substring(2, clientLookup.length());

                int colon = clientHost.indexOf(":");

                clientHost = clientHost.

                             substring(0, colon);

                             

                System.out.println(

                    "=== Registry on " + clientHost

                );                                  

                reg = LocateRegistry.

                      getRegistry(clientHost);        

                String[] list = reg.list();

                int length = list.length;

                for(int p = 0; p < length ; p++)

                    System.out.println(list[p]); 

                System.out.println("=== (end)");           

            }

            catch(AccessException e) {

                System.out.println("Remote exception");

                e.printStackTrace();

                System.exit(0);

            }

            catch(RemoteException e) {

                System.out.println("Remote exception");

                e.printStackTrace();

                System.exit(0);

            }

        }

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

        

        Color color = Color.white;

        while(color.equals(Color.white) ||

              color.equals(Color.black))              

            color = new Color(rand.nextInt());

        return color;

    }            



    public void sendLine(Point a, Point z)

        throws RemoteException

    {

        if(false) { // do testów

            System.out.println(

                "Line from " + a + " to " + z

            );

        }

        

            // sklonowanie wektora klientów                    

        Vector clone;

        synchronized(clientsLock) {

            clone = (Vector)clients.clone();

        }



        int count = clone.size();

        for(int i = 0; i < count ; i++) {

            Object object = clone.elementAt(i);            

            if(object == null)

                continue;

                

            try {           

                    // zidentyfikowanie obiektu klienta

                clientLookup = (String)object;                          

                System.out.println(

                    "Looking for " + clientLookup

                );                    

                clientFace = (ClientFace)

                             Naming.lookup(clientLookup);                                 

                System.out.println(

                    "Client identified!"

                );

                 

                    // przywołanie metody klienta 

                    // w celu wykreślenia odcinka

                System.out.println(

                    "Calling client to draw line"

                );

                clientFace.drawLine(a, z);                    

            }

            catch(MalformedURLException e) {

                System.out.println(

                    "MalformedURL exception"

                );

                System.exit(0);                

            }

            catch(NotBoundException e) {

                System.out.println(

                    "NotBound exception"

                );

                System.exit(0);                                

            }                

            catch(RemoteException e) {

                System.out.println("Remote exception");

                    // tylko podczas uruchamiania

                e.printStackTrace(); 

                

                synchronized(clientsLock) {

                        // brak kontaktu z klientem

                        // usunięcie klienta z bazy

                    System.out.println(

                        "Client " + clientLookup + 

                        " \"removed\""

                    );

                    clients.set(i, null);

                }

            }

        }

    }

    

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

    // organizacja sekcji krytycznej

    

    private Object screenLock = new Object();

    private boolean screenIsLocked = false;



    public void enterSection() 

        throws RemoteException

    {

        synchronized(screenLock) {

            while(screenIsLocked) {

                try {

                    screenLock.wait();

                }

                catch(InterruptedException e) {

                }

            }

            screenIsLocked = true;

        }

    }



    public void leaveSection() 

        throws RemoteException

    {

        synchronized(screenLock) {

            screenIsLocked = false;

            screenLock.notifyAll();

        }

    }       

}



plik Index.html



<applet code=janb.draw.Master.class

        width= 200 height=200>

<param name=Server value=iza>

</applet>



<applet code=janb.draw.Master.class

        width= 200 height=200>

<param name=Server value=iza>

</applet>



plik ClientFace.java



package janb.draw;



import java.awt.*;

import java.rmi.*; 



public 

interface ClientFace 

    extends Remote {



    public void drawLine(Point a, Point z)

        throws RemoteException;        

}



plik Client.java



package janb.draw;



import janb.http.*;



import java.applet.Applet;

import java.awt.*;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;



public

class Client 

    extends RemoteObject

    implements ClientFace {      



    private static int Port = 2001;   // inny niż u serwera!

    private String serverName = "CallbackServer",

                   clientName = "CallbackClient";

    private ServerFace serverFace;    

    private String serverHost, clientHost,

                   serverLookup, clientLookup;

    private long count = 0;

    private Object outLock = new Object();

    private int port = Registry.REGISTRY_PORT;

    private Registry reg;

    private Graphics gDC;       

    

    public Client(Applet applet) 

    {   

            // pobranie nazwy serwera

        serverHost = applet.getParameter("Server");

        

            // zainstalowanie serwera HTTP

        try {

           System.out.println("Installing HTTP server");

           new ClassFileServer(Port-1, "");

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }  

        catch(IOException e) {

            System.out.println(

                "note: HTTP server " +

                "already installed"

            );

        }        

       

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());        

        

            // utworzenie wykreślacza

        gDC = applet.getGraphics();    

        

            // utworzenie rejestru

        String clientHost = "";        

        try {

                // utworzenie nazwy komputera

            clientHost = java.net.

                         InetAddress.

                         getLocalHost().getHostName();

            System.out.println(

                "Creating registry on " +

                clientHost + ':' + port

            );

            reg = LocateRegistry.createRegistry(port);

        }

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }

        catch(RemoteException e) {

            try {

                    // sprawdzenie, czy być może,

                    // rejestr już istnieje

                reg = LocateRegistry.getRegistry();

            }

            catch(RemoteException e2) {

                    // nie można utworzyć rejestru

                System.out.println("Remote exception");

                System.out.println(

                    "Registry creation error"

                );

                e2.printStackTrace();

                System.exit(0);

            }

            finally {

                    // rejestr już istnieje

                System.out.println(

                    "note: Registry already exists"

                );

            }

        }

        

            // wyeksportowanie obiektu klienta

        try {

            System.out.println(

                "Exporting client object on port: " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);        

        }

        catch(RemoteException e) {

                // wyeksportowanie obiektu klienta

                // wymaga istnienia jego namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }       



            // zarejestrowanie obiektu klienta

        int offset = 1;

        while(true) {

            try {

                System.out.print("Binding client object");

                Naming.bind(clientName + offset, this);

                clientName += offset;

                System.out.println(

                    "\nClient bound as " + clientName

                );                

                break;

            }

            catch(AlreadyBoundException e) {

                    // nazwa już jest zarejestrowana

                    // próbuje następną nazwę

                System.out.println(

                   clientName + offset + " dropped!"

                );

                offset++;

                continue;

            }        

            catch(MalformedURLException e) {

                System.out.println("\nWrong URL");

                System.exit(0);

            }       

            catch(RemoteException e) {

                System.out.println("\nRemote exception");

                e.printStackTrace();

                System.exit(0);

            }

        }

 

            // utworzenie łącznika do obiektu klienta

        try {

            String localHost = 

                InetAddress.getLocalHost().

                            getHostName();

            clientLookup = "//" + localHost + ':' + 

                            port + '/' + clientName;

                           

            System.out.println(

                  "Client lookup is " + clientLookup

            );

                           

        }

        // niejednoznaczność: java.net & java.rmi

        // jest konieczne użycie ściezki java.net

        catch(java.net.UnknownHostException e) {

            System.out.println("UnknownHost exception");

            System.exit(0);

        }



            // zgłoszenie obiektu klienta do serwera

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//" + serverHost + ":" + 

                           port + "/" + serverName;                           

            System.out.println(

                serverName + " lookup is " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!");

            

                // dodanie łącznika do klienta 

                // do listy serwera

            System.out.println(

                "Client adding " + clientLookup + 

                " to server"

            );        

            Color color = (Color)serverFace.

                          addClient(clientLookup);

            gDC.setColor(color);

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

        

/////// testowanie zawartości rejestru



        if(false) { // uwaga: brak synchronizacji!

            System.out.println("=== Registry");

            try {

                reg = LocateRegistry.getRegistry(port);        

                String[] list = reg.list();

                int length = list.length;

                for(int p = 0; p < length ; p++)

                    System.out.println(list[p]); 

                System.out.println("=== (end)");

            }

            catch(AccessException e) {

                System.out.println("Remote exception");

                e.printStackTrace();

                System.exit(0);

            }

            catch(RemoteException e) {

                System.out.println("Remote exception");

                e.printStackTrace();

                System.exit(0);

            }

        }

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



            // zakończenie przygotowania zawołań

        System.out.println("Client ready for callbacks");

    }

    

    public void sendLine(int xA, int yA, int xZ, int yZ)

        throws RemoteException

    {

            // wysłanie linii do serwera

        Point aP = new Point(xA, yA),

              zP = new Point(xZ, yZ); 

        if(false) {  // do testów

                System.out.println(

                    "Sending line from " + aP + " to " + zP

                );

        }        

        serverFace.sendLine(aP, zP);

    }



    public void drawLine(Point a, Point z)

        throws RemoteException

    {

        if(false) { // do testów

            System.out.println(

                "Drawing line from " + a + " to " + z

            );

        }

        

            // synchronizowane wykreślenie odcinka

        serverFace.enterSection();

            gDC.drawLine(a.x, a.y, z.x, z.y);

        serverFace.leaveSection();

    }

}



Zdalne aktywowanie



plik Setup.java



package janb.wake;



import java.rmi.*;

import java.rmi.activation.*;

import java.util.Properties;

import java.net.*;



public 

class Setup {



    private static String serverURL = "file:/c:/!Server/";   



    public static void main(String[] args) 

    {

    

        // instalator jest wywoływany z URL katalogu serwera



        // np.  java Setup http://c:/!Server/

        // albo java Setup     (domyślnie file:/c:/!Server/)

    

            // zlokalizowanie serwera

        if(args.length == 1)

            serverURL = args[0];

        

            // ustanowienie zarządcy bezpieczeństwa

        System.out.println("Installing RMISecurityManager");

        System.setSecurityManager(new RMISecurityManager());



            // określenie polityki

        Properties props = new Properties(); 

        String setupPolicy = 

            System.getProperty("java.security.policy");

        props.put(

            "java.security.policy", 

            setupPolicy

        );            

        

            // utworzenie deskryptora grupy aktywacyjnej

        System.out.println(

            "Creating activation group descriptor"

        );

        ActivationGroupDesc.CommandEnvironment ace = null; 

        ActivationGroupDesc actGroup = 

            new ActivationGroupDesc(props, ace);

            

        try {        

                // utworzenie grupy aktywacyjnej

            System.out.println(

                "Creating activation group"

            );

            ActivationGroupID agID = 

                ActivationGroup.getSystem().

                                registerGroup(actGroup);

            ActivationGroup.createGroup(

                agID, actGroup, 0

            );

        

            MarshalledObject data = null;

    

                // utworzenie deskryptora aktywacji

            System.out.println(

                "Creating activation descriptor"

            );

            ActivationDesc desc = new ActivationDesc(

                                      "janb.wake.Server", 

                                      serverURL,

                                      data

                                  );

                                  

                // zarejestrowanie deskryptora obiektu

            System.out.println(

                "Registering activatable object descriptor"

            );                

            ServerFace serverFace = 

                (ServerFace)Activatable.register(desc);

    

                // zarejestrowanie obiektu

            System.out.println("Binding activatable object");

            Naming.rebind("WakeServer", serverFace);

        }

        catch(ActivationException e) {

            System.out.println("Activation exception");

            e.printStackTrace();

            System.exit(0);

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }        

        

            // zakończenie przygotowań obiektu

        System.out.println("Setup Done!");

        System.exit(0);   // ważne!

    }

}



plik ServerFace.java



package janb.wake;



import java.rmi.*;



public interface ServerFace 

    extends Remote {

    

    public String getDate() 

        throws RemoteException;

}



plik Server.java



package janb.wake;



import java.rmi.*;

import java.rmi.activation.*;

import java.util.*;



public 

class Server

    extends Activatable 

    implements ServerFace {

    

    static {

        System.out.println("Server class loaded");

    }

    

    {

        System.out.println("Server object created");

    }        

    

    public Server(ActivationID id, MarshalledObject data) 

        throws RemoteException 

    {

        super(id, 0);

    }



    public String getDate() 

        throws RemoteException 

    {

        String date = new Date().toString();

        System.out.println("Serving date:\n    " + date);

        return date;

    }

}



plik Client.java



package janb.wake;



import java.rmi.*;

import java.net.*;



public 

class Client {



    public static void main(String args[]) {

    

        // klient jest wywoływany z nazwą gospodarza serwera



        // np.  java Client jan

        // albo java Client 188.88.8.1

        // albo java Client             (domyślnie localhost)   



        String server = "localhost";

        if (args.length < 1) {

            System.out.println(

                "Usage is: java Client <serverHost>"

            );

            System.exit(0);

        } else

            server = args[0];  

            

            // ustanowienie zarządcy bezpieczeństwa

        System.out.println("Installing RMISecurityManager");

        System.setSecurityManager(new RMISecurityManager());

            

        try {

                // utworzenie odnośnika do zdalnego obiektu

            System.out.println(

                "Getting reference to remote object"

            );                

            String serverURL = "rmi://" + server + "/WakeServer";

            ServerFace serverFace = 

                (ServerFace)Naming.lookup(serverURL);



                // wywołanie metody aktywowalnego obiektu                

            System.out.println(

                "Calling remote object method"

            );                

            String reply = serverFace.getDate();

            

                // wyprowadzenie daty

            System.out.println(reply);

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }

        catch(NotBoundException e) {

            System.out.println("NotBound exception");

            System.exit(0);

        }        

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }        

    }

}



Własny rejestrator



plik Register.java



package janb.register;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;



public

class Register 

    extends RemoteObject

    implements Remote {



    private static int port;

    private static String objectName = "Register";

    private Registry reg;



    public Register()

        throws RemoteException

    {

    }



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństaw

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());



        try {

            port = Integer.parseInt(args[0]);

        }

        catch(Exception e) {

            port = Registry.REGISTRY_PORT;

        }



        try {

            new Register().execute();



        }

        catch(RemoteException e) {

        }

    }



    public void execute()

    {

        try {

            System.out.println(

                "Creating registry on port: " + port

            );

            reg = LocateRegistry.createRegistry(port);



            System.out.println(

                "Exporting registry object"

            );

            UnicastRemoteObject.exportObject(this, port);



            System.out.println("Binding itself");

            reg.rebind(objectName, this);



                // weryfikacja zawartości rejestru

            String[] list = reg.list();

            

                // wyprowadzenie nazwy nazwy rejestru

            System.out.println(list[0]);



            System.out.println("Registry created!");

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }

}



plik ServerFace.java



package janb.register;



import java.rmi.*;



public

interface ServerFace 

    extends Remote {



    public String getDate() 

        throws RemoteException;

}



plik Server.java



package janb.register;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.util.*;



public

class Server 

    extends RemoteObject

    implements ServerFace {



    private static final int Port = 2000;

    private final String name = "DateServer";

    private Registry reg;



    public static void main(String[] args)

    {       

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

            // utworzenie dostawcy

        try {

            new Server().export();

        }

        catch(RemoteException e) {

        }

    }        



    public Server() 

        throws RemoteException 

    {

        System.out.println("Server object created");

    }



    public void export()

    {        

        try {

                // wyeksportowanie dostawcy

            System.out.println("Exporting server object");

            UnicastRemoteObject.exportObject(this, Port);

 

                // zarejestrowanie dostawcy

            System.out.println("Binding server object");

            Registry reg = LocateRegistry.getRegistry();            

            reg.rebind(name, this);



                // weryfikacja zawartości rejestru            

            System.out.println(

                "=== Registry verification ==="

            ); 

            String[] list = reg.list();

            int size = list.length;

            for(int i = 0; i < size ; i++)

                System.out.println(list[i]);

            System.out.println("=== (end)");

            

            System.out.println("Waiting for calls");

       }

       catch(RemoteException e) {

                // brak namiastki dostawcy

            System.out.println(

                "Remote exception; " + 

                " check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

    }

    

    public String getDate()

        throws RemoteException

    {

        String date = new Date().toString();

        System.out.println("Sending date: " + date);

        return date;

    }

}



plik Client.java



package janb.register;



import java.rmi.*;

import java.rmi.registry.*;

import java.net.*;



public

class Client {



    private static final String serverName = "DateServer";

    private static ServerFace serverFace;

    private String host;    



    public static void main(String[] args)

    {

        // klient jest wywoływany z nazwą gospodarza rejestru



        // np.  java Client iza

        // albo java Client 188.88.8.1

        // albo java Client         (domyślnie localhost)



            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

        new Client(

            args.length != 1 ? "localhost" : args[0]

        ).execute();

    }

    

    public Client(String host)

    {

        this.host = host;

    }



    public void execute()

    {

        System.out.println("Using server on " + host);

        

            // weryfikacja zawartości rejestru            

        System.out.println(

            "=== Registry verification ==="

        ); 

        

        try {        

                // weryfikacja zawartości rejestru

            Registry reg = LocateRegistry.getRegistry("iza");

            String[] list = reg.list();

            int size = list.length;

            for(int i = 0; i < size ; i++)

                System.out.println(list[i]);

            System.out.println("=== (end)");

        

                // utworzenie odnośnika do dostawcy

            System.out.println(

                "Looking up for " + serverName

            );

            

                // pobranie daty

            serverFace = (ServerFace)reg.lookup(serverName);                

            System.out.println("Getting date");

            String date = serverFace.getDate();

            System.out.println("The date is: " + date);           

        }

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }    

}



dla dociekliwych



// Decompiled by JAD v1.5.3.2. 

// Copyright 1997-98 Pavel Kouznetsov.

// JAD Home Page:    http://web.unicom.com.cy/~kpd/jad.html

// Source File Name: RegistryImpl.java



package sun.rmi.registry;



import java.io.PrintStream;

import java.net.*;

import java.rmi.*;

import java.rmi.registry.Registry;

import java.rmi.server.*;

import java.security.AccessController;

import java.security.PrivilegedActionException;

import java.util.Enumeration;

import java.util.Hashtable;

import sun.misc.URLClassPath;

import sun.rmi.server.UnicastServerRef;

import sun.rmi.server.UnicastServerRef2;

import sun.rmi.transport.LiveRef;



public 

class RegistryImpl 

    extends RemoteServer

    implements Registry {



    private static final 

    long serialVersionUID = 0x40c40e240aeb82c5L;

    private Hashtable bindings;

    private static RegistryImpl registry;

    private static InetAddress localHosts[] = null;

    private static ObjID id = new ObjID(0);



    public RegistryImpl(int i)

        throws RemoteException

    {

        bindings = new Hashtable(101);

        LiveRef liveref = new LiveRef(id, i);

        setup(new UnicastServerRef(liveref));

    }



    public RegistryImpl(

               int i, 

               RMIClientSocketFactory rmiclientsocketfactory, 

               RMIServerSocketFactory rmiserversocketfactory

           )

        throws RemoteException

    {

        bindings = new Hashtable(101);

        LiveRef liveref = 

            new LiveRef(

                id, i, rmiclientsocketfactory, 

                rmiserversocketfactory

        );

        setup(new UnicastServerRef2(liveref));

    }



    public void bind(String s, Remote remote)

        throws RemoteException, 

               AlreadyBoundException, 

               AccessException

    {

        checkAccess("Registry.bind");

        synchronized(bindings) 

        {

            Remote remote1 = (Remote)bindings.get(s);

            if(remote1 != null)

                throw new AlreadyBoundException(s);

            bindings.put(s, remote);

        }

    }



    public static void checkAccess(String s)

        throws AccessException

    {

        try

        {

            if(localHosts == null)

                try {

                    AccessController.doPrivileged(

                        new  Object()

                            // anonymous class 

                            // not found 

                        class _anm1 {}

                    );

                }

                catch(PrivilegedActionException 

                          privilegedactionexception)

                {

                    throw (UnknownHostException)

                          privilegedactionexception.

                          getException();

                }

            String s1 = RemoteServer.getClientHost();

            InetAddress inetaddress = null;

            try {

                inetaddress = (InetAddress)

                              AccessController.

                              doPrivileged(

                                  new  Object(s1)     

                                      // anonymous class

                                      // not found 

                                  class _anm2 {}

                              );

            }

            catch(PrivilegedActionException 

                  privilegedactionexception1)

            {

                throw (UnknownHostException)

                      privilegedactionexception1.

                      getException();

            }

            for(int i = 0; i < localHosts.length ; i++)

                if(inetaddress.equals(localHosts[i]) || 

                   s1.equals(localHosts[i].getHostName()))

                    return;



            if(inetaddress.equals(

                               InetAddress.getByName(null)

                           )

              )

                return;

            StringBuffer stringbuffer = 

                new StringBuffer(

                    s + ": " + inetaddress + " not one of {"

                );

            for(int j = 0; j < localHosts.length ; j++)

            {

                if(j > 0)

                    stringbuffer.append(", ");

                stringbuffer.append(

                    localHosts[j].toString()

                );

            }



            throw new AccessException(

                          stringbuffer.append('}').

                          toString()

                      );

        }

        catch(ServerNotActiveException ex)

        {

            return;

        }

        catch(UnknownHostException ex)

        {

            throw new AccessException(s + ": unknown host");

        }

    }



    public static ObjID getID()

    {

        return id;

    }



    public String[] list()

        throws RemoteException

    {

        String as[];

        synchronized(bindings) 

        {

            int i = bindings.size();

            as = new String[i];

            Enumeration enumeration = bindings.keys();

            while(--i >= 0) 

                as[i] = (String)enumeration.nextElement();



        }

        return as;

    }



    public Remote lookup(String s)

        throws RemoteException, NotBoundException

    {

        synchronized(bindings) 

        {

            Remote remote1 = (Remote)bindings.get(s);

            if(remote1 == null)

                throw new NotBoundException(s);

            Remote remote = remote1;

            return remote;

        }

    }



    public static void main(String args[])

    {

            // zainstalowanie zarządcy bezpieczeństaw

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());



        try

        {

            String s = System.getProperty("env.class.path");

            if(s == null)

                s = ".";

            java.net.URL aurl[] = URLClassPath.pathToURLs(s);

            URLClassLoader urlclassloader = 

                new URLClassLoader(aurl);

            Thread.currentThread().

                   setContextClassLoader(urlclassloader);

            int i = 1099;

            if(args.length >= 1)

                i = Integer.parseInt(args[0]);

            registry = new RegistryImpl(i);

            do

                try

                {

                    Thread.sleep(0x7fffffffffffffffL);

                }

                catch(InterruptedException ex) {}

            while(true);

        }

        catch(NumberFormatException ex)

        {

            System.out.println("Port is not a number.");

        }

        catch(Exception exception)

        {

            System.out.println(                

                "RegistryImpl.main: an exception occurred: " +

                exception.getMessage()

            );

            exception.printStackTrace();

        }

        System.exit(1);

    }



    public void rebind(String s, Remote remote)

        throws RemoteException, AccessException

    {

        checkAccess("Registry.rebind");

        bindings.put(s, remote);

    }



    private void setup(UnicastServerRef unicastserverref)

        throws RemoteException

    {

        ref = unicastserverref;

        unicastserverref.exportObject(this, null, true);

    }



    public void unbind(String s)

        throws RemoteException, 

               NotBoundException, 

               AccessException

    {

        checkAccess("Registry.unbind");

        synchronized(bindings) 

        {

            Remote remote = (Remote)bindings.get(s);

            if(remote == null)

                throw new NotBoundException(s);

            bindings.remove(s);

        }

    }

}



Gniazda i serwer HTTP



Gniazda



plik Server.java



import java.net.*;

import java.io.*;

import java.util.Date;



public

class Server 

    extends Thread {



    private int Port = 2000,  // port domyślny

                port;         // aktualny port

    private String host;      // gospodarz

    private InetAddress address;

    private ServerSocket serverSocket;

    private Socket clientSocket;

    

    public static void main(String[] args)

    {

        new Server();

    }

    

    public Server()

    {

        try {

                // utworzenie gniazda serwera

            System.out.println(

                "Creating Server socket"

            );

            serverSocket = new ServerSocket(Port, 5);

            

            if(serverSocket == null) {

                System.out.println(

                    "Server socket creation failure"

                );

                System.exit(0);

            }



                // utworzenie wątku obsługi klientów

            System.out.println("Waiting for clients");

            start();

        }

        catch(IOException e) {

            e.printStackTrace();

            System.exit(0);

        }

    }

    

    public void run()

    {    

        try {

            while(true) {    

                    // utworzenie gniazda klienta

                clientSocket = serverSocket.accept();

                

                    // odebrano zgłoszenie klienta

                System.out.println(

                    "Client applied for date"

                );

                

                new Worker(clientSocket);

            }

        }

        catch(IOException e) {

            e.printStackTrace();

            System.exit(0);

        }

    }

    

    class Worker 

        extends Thread {

        

        private Socket clientSocket;

        private OutputStream out;

        

        public Worker(Socket clientSocket)

        {

            this.clientSocket = clientSocket;

            start();

        }

        

        public void run()

        {

            try {

                    // utworzenie strumienia wyjściowego

                out = clientSocket.getOutputStream();

                

                    // utworzenie daty

                String date = new Date().toString();

                

                    // wysłanie daty

                System.out.println(

                    "Sending date:\n    " + date

                );               

                byte[] buffer = date.getBytes();

                int length = date.length();                

                out.write(buffer, 0, length);

                

                    // wymiecenie bufora

                out.flush();

                

                    // zamknięcie strumienia wyjściowego

                out.close();

                

                    // zamknięcie gniazda klienta

                clientSocket.close();

            }

            catch(IOException e) {

                e.printStackTrace();

                System.exit(0);

            }

        }

    }

}



plik Client.java



import java.net.*;

import java.io.*;

import java.util.Date;



public

class Client {



    private int Port = 2000,  // port domyślny

                port;         // aktualny port

    private String host;      // gospodarz

    private InetAddress address;

    private Socket clientSocket;

    

    public static void main(String[] args)

    {

        String host = args[0];

        int port = Integer.parseInt(args[1]);

        new Client(host, port).execute();

    }

    

    public Client(String host, int port)

    {

        this.host = host;

        this.port = port;

    }

    

    public void execute()

    {

        try {

            address = InetAddress.getByName(host);

            clientSocket = new Socket(address, port);

            InputStream inp = clientSocket.getInputStream();

            int chr;

            while((chr = inp.read()) != -1)

                System.out.print((char)chr);

            System.out.println();

        }

        catch(UnknownHostException e) {

            System.out.println("UnknownHost exception ");

            System.exit(0);

        }

        catch(IOException e) {

            System.out.println("IO exception ");

            System.exit(0);

        }

    }

}



Serwer HTTP



plik ClassServer.java



package janb.http;



import java.io.*;

import java.net.*;



public abstract 

class ClassServer 

    implements Runnable {



    private ServerSocket server = null;

    private int port;



    protected ClassServer(int port) 

        throws IOException

    {

        System.out.println(

            "Class server starting on port " + port

        );

        this.port = port;

        server = new ServerSocket(port);

        newListener();

    }



    public abstract byte[] getBytes(String path)

        throws IOException, ClassNotFoundException;

       

    public void run()

    {        

        Socket socket;



            // przyjęcie połączenia

        try {

            socket = server.accept();

        } 

        catch(IOException e) {

            System.out.println(

                "Class Server died: " + e.getMessage()

            );

            e.printStackTrace();

            return;

        }



            // utworzenie wątku do przyjęcia 

            // następnego połączenia

        newListener();



        try {

            DataOutputStream out =

            new DataOutputStream(socket.getOutputStream());

            try {

                    // otrzymanie ścieżki do pliku z nagłówka

                BufferedReader in =

                    new BufferedReader(

                        new InputStreamReader(

                            socket.getInputStream()

                        )

                    );



                    // pobranie B-kodu

                String path = getPath(in);

                byte[] bytecodes = getBytes(path);



                    // wysłanie B-kodu 

                    // jako odpowiedzi na HTTP/1.*

                try {

                    out.writeBytes("HTTP/1.0 200 OK\r\n");

                    out.writeBytes(

                        "Content-Length: " + 

                         bytecodes.length + "\r\n"

                    );

                    out.writeBytes(

                        "Content-Type: application/java" + 

                        "\r\n\r\n"

                    );

                    out.write(bytecodes);

                    out.flush();

                 } 

                 catch(IOException ie) {

                     return;

                 }        

            } 

            catch(Exception e) {

                    // wysłanie komunikatu o błędzie

                out.writeBytes(

                    "HTTP/1.0 400 " + 

                    e.getMessage() + "\r\n"

                );

                out.writeBytes(

                        "Content-Type: text/html" + 

                        "\r\n\r\n"

                    );

                out.flush();

            }        

        } 

        catch(IOException e2) {

            System.out.println(

                "Error writing response: " + 

                e2.getMessage()

            );

            e2.printStackTrace();        

        } finally {

            try {

                socket.close();

            } 

            catch(IOException e) {

            }

        }

    }



    private void newListener() 

    {

        new Thread(this).start();

    }

   

    private static String getPath(BufferedReader in)

        throws IOException

    {

        String line = in.readLine();

        String path = "";

    

            // pobranie nazwy klasy z wiersza GET

        if(line.startsWith("GET /")) {

            line = line.substring(5, line.length()-1).

                        trim();



            int index = line.indexOf(".class ");

            if (index != -1) {

                path = line.substring(0, index).

                            replace('/', '.');

            }

        }



            // skonsumowanie reszty nagłówka

        do

            line = in.readLine();

        while((line.length() != 0) &&

                 (line.charAt(0) != '\r') && 

                 (line.charAt(0) != '\n'));



        if(path.length() != 0)

            return path;

        else

            throw new IOException("Malformed Header");

    }

}



plik ClassFileServer.java



package janb.http;



import java.io.*;

import java.net.*;



public 

class ClassFileServer 

    extends ClassServer {

    

    private String classpath;   

    private static int DefaultServerPort = 2001;

    

    public ClassFileServer(int port, String classpath) 

        throws IOException

    {

        super(port);

        this.classpath = classpath;

    }



    public byte[] getBytes(String path)

        throws IOException, ClassNotFoundException 

    {

        String fileName = 

            classpath + File.separator + 

            path.replace('.', File.separatorChar) + 

            ".class";

        System.out.println(

            "reading B-code from " + fileName

        );

        File f = new File(fileName);

        int length = (int)(f.length());

        if(length == 0) {

            System.out.println("File not found!");    

            throw new IOException(

                "File length is zero: " + path

            );

        } else {

            FileInputStream fin = new FileInputStream(f);

            DataInputStream in = new DataInputStream(fin);

        

            byte[] bytecodes = new byte[length];

            in.readFully(bytecodes);

            System.out.println(

                "returning " + 

                bytecodes.length + 

                " bytecodes"

            );        

            return bytecodes;

        }

    }



    public static void main(String args[]) 

    {

        int port = DefaultServerPort;

        String classpath = "";

    

        if(args.length >= 1) {

            port = Integer.parseInt(args[0]);

        }



        if(args.length >= 2) {

            classpath = args[1];

        }



        try {

            new ClassFileServer(port, classpath);

        } 

        catch(IOException e) {

            System.out.println(

                "Unable to start ClassServer: " +

                e.getMessage()

            );

            e.printStackTrace();

        }

    }

}



Zarządzanie nieużytkami



Wydzierżawienie odnośnika



plik ServerFace.java



package janb.rent;



import java.rmi.*; 

import java.rmi.dgc.*;



public 

interface ServerFace 

    extends Remote, DGC {



    public int getRent() 

        throws RemoteException;

    public void showDate()

        throws RemoteException;

}



plik Server.java



package janb.rent;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;

import java.util.*;



import java.rmi.dgc.*;



public

class Server 

    implements ServerFace {



    private static int Port = 2000;

    private String serverName = "RentServer";

    private Registry reg;

    private Object outLock = new Object();

    private int port = Registry.REGISTRY_PORT;

    

    public static void main(String[] args)

    {               

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());

                    

        try {

            new Server().execute();

        }

        catch(RemoteException e) {

              System.out.println(

                  "Remote exception in RentServer.main"

              );

              System.exit(0);

        }

    }

    

    public Server()

        throws RemoteException

    {

    }

       

    public void execute()

    {            

            // utworzenie rejestru

        try {

            System.out.println(

                "Creating registry on localhost" +

                ':' + port

            );

            reg = LocateRegistry.createRegistry(port);

        }

        catch(RemoteException e) {

            try {

                    // sprawdzam, czy być może,

                    // rejestr już istnieje

                reg = LocateRegistry.getRegistry();

            }

            catch(RemoteException e2) {

                    // nie można utworzyć rejestru

                System.out.println(

                    "Registry creation error"

                );

                e2.printStackTrace();

                System.exit(0);

            }

            finally {

                    // rejestr już istnieje

                System.out.println(

                    "note: Registry already exists"

                );

            }

        }

        

        try {

                // wyeksportowanie dostawcy

             System.out.println(

                "Exporting " + serverName + " on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

                        

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            reg.rebind(serverName, this);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

        

        System.out.println("Waiting for calls");

    }    

    

    public int getRent() 

        throws RemoteException

    {

        String lease = System.getProperty(

                           "java.rmi.dgc.leaseValue"

                       );

        return Integer.parseInt(lease);

    }

    

    public void showDate()

        throws RemoteException

    {

        System.out.println(new Date().toString());

    }    

    

    public Lease dirty(ObjID[] ids, long seqNo, Lease lease)

        throws RemoteException

    {

        System.out.println("DGC dirty called");

        if(lease.getValue() < 3000) {

            clean(ids, seqNo, null, true);

            return null;

        }

        return lease;

    }



    public void clean(ObjID[] ids, long seqNo, 

               VMID vmId, boolean strong)

        throws RemoteException

    {

        System.out.println("DGC clean called");

    }



}



plik Client.java



package janb.rent;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;

import java.rmi.dgc.*;



public

class Client 

    extends RemoteObject

    implements Runnable {

    

    private String serverName = "RentServer",

                   serverHost = "localhost",

                   serverLookup;

    private ServerFace serverFace;    

    private int port = Registry.REGISTRY_PORT;

    private Registry reg;



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

        new Client().execute();

    }

              

    public void execute()

    {

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//localhost:1099/RentServer";

            System.out.println(

                serverName + " lookup is " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!");

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

                

        new Thread(this).start();

    }

    

    public void run()

    {

        try {

            System.out.println("Getting lease period");

            int rentTime = serverFace.getRent();

            System.out.println(

                "Initial lease period is " + 

                rentTime + " ms"

            );

            while(true) {

                    // odczekanie do połowy czasu dzierżawy

                try {

                    Thread.sleep(rentTime /= 2);

                }

                catch(InterruptedException e) {

                }

                

                    // wymuszenie pokazania daty

                try {

                    serverFace.showDate();

                }

                catch(RemoteException e) {

                        // skończył się okres dzierżawy

                    System.out.println(

                        "Lease period expired!"

                    );

                    System.exit(0);

                }            

                

                    // ustawienie nowego czasu dzierżawy

                setLease(rentTime);           

            }

        }        

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }                    

    }

    

    private long seqNo = 0;

    

    public void setLease(int rentTime)

    {

        System.out.println(

            "Setting new lease of " + 

            rentTime + " ms"

        );

    

        VMID vmID = new VMID();

        Lease lease = new Lease(vmID, rentTime);



            // nowe warunki dzierżawy

        System.out.println(

            "New lease conditions are:\n    " + 

            lease.getVMID() + "   " + 

            lease.getValue()

        );

        

        ObjID objID = new ObjID();

        try {

            lease = serverFace.dirty(

                        new ObjID [] { objID },

                        ++seqNo,

                        lease

                    );

            if(lease == null)

                System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }            

    }

}



Zniknięcie odniesień



plik ServerFace.java



package janb.done;



import java.rmi.*; 



public 

interface ServerFace 

    extends Remote {



    public String getDate()

        throws RemoteException;

}



plik Server.java



package janb.done;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;

import java.util.*;



public

class Server 

    implements ServerFace, Unreferenced, Runnable {



    private static int Port = 2000;

    private String serverName = "DoneServer";

    private Registry reg;

    private int port = Registry.REGISTRY_PORT;

    private Thread thread;

    

    public static void main(String[] args)

    {               

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");

        System.setSecurityManager(new RMISecurityManager());

                    

        try {

            new Server().execute();

        }

        catch(RemoteException e) {

              System.out.println(

                  "Remote exception in DoneServer.main"

              );

              System.exit(0);

        }

    }

    

    public Server()

        throws RemoteException

    {

    }

       

    public void execute()

    {                   

        try {

                // wyeksportowanie dostawcy

             System.out.println(

                "Exporting " + serverName + " on port " +

                Port

            );

            UnicastRemoteObject.exportObject(this, Port);

                        

                // zarejestrowanie dostawcy

            System.out.println(

                "Binding " + serverName

            );

            Naming.rebind(serverName, this);

        }

        catch(MalformedURLException e) {

            System.out.println("MalformedURL exception");

            System.exit(0);

        }

        catch(RemoteException e) {

                // wyeksportowanie dostawcy

                // wymaga istnienia namiastki

            System.out.println(

                "Remote exception; check for stub"

            );

            e.printStackTrace();

            System.exit(0);

        }

        

        System.out.println("Waiting for calls");

    }    

       

    public String getDate()

        throws RemoteException

    {

        thread = Thread.currentThread();

        new Thread(this).start();

        return new Date().toString();

    }    

    

    public void unreferenced()

    {

             // zbiór odnośników jest pusty

         System.out.println("Reference set is empty!");

         

            // zakończenie wykonywania serwera

        System.out.println("Server Done!");

        System.exit(0);         

    }

    

    public void run()

    {

        try {

            Thread.sleep(30000);

            thread.join();

        }

        catch(InterruptedException e) {

        }        

        

            // zakończenie wykonywania serwera

        System.out.println("After 30 s: Server Done!");

        System.exit(0);

    }    

}



plik Client.java



package janb.done;



import java.rmi.*;

import java.rmi.registry.*;

import java.rmi.server.*;

import java.net.*;

import java.io.*;



public

class Client 

    extends RemoteObject {

    

    private String serverName = "DoneServer",

                   serverHost = "localhost",

                   serverLookup;

    private ServerFace serverFace;    

    private Registry reg;



    public static void main(String[] args)

    {

            // zainstalowanie zarządcy bezpieczeństwa

        System.out.println("Installing security manager");            

        System.setSecurityManager(new RMISecurityManager());

        

        new Client().execute();

    }

              

    public void execute()

    {

        try {

                // utworzenie łącznika do obiektu serwera

            System.out.println(

                "Creating " + serverName + " lookup"

            );                           

            serverLookup = "//localhost:1099/DoneServer";

            System.out.println(

                serverName + " lookup is " + serverLookup

            );            

            serverFace = (ServerFace)

                         Naming.lookup(serverLookup); 

            System.out.println("Server object identified!");

            

                // pobranie daty

            try {

                String date = serverFace.getDate();

                System.out.println(date);

            }

            catch(RemoteException e) {

                System.out.println(

                    "Server (probably!) done"

                );

                System.exit(0);

            }

            

                // wzorowe zwolnienie odnośnika

            System.out.println("Releasing reference");

            serverFace = null;

            System.gc(); 

            System.runFinalization();

        }

        catch(MalformedURLException e) {

            System.out.println("Wrong URL");

            System.exit(0);

        }       

        catch(NotBoundException e) {

            System.out.println(

                "Server: " + serverName + " not bound"

            );

            System.exit(0);

        }

        catch(RemoteException e) {

            System.out.println("Remote exception");

            e.printStackTrace();

            System.exit(0);

        }

    }    

}
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