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1th Client registered.
Hello RMI
2th Client registered.
Hello RMI
3th Client registered.
Hello RMI
4th Client registered.

< 1> RMI

java HelloClientImpl
Connected to server: Hello RMI Server
You registered.

< 2> RMI
< 1> RMI

// HelloServer.java :

import java.rmi.*;

public interface HelloServer extends Remote {
/
public static final String SERVER_NAME
= "Hello RMI Server";
/4 .
public void registerClient(HelloClient client)

throws RemoteException;
//

public void printMessage(String msg)
throws RemoteException;
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// HelloServerlmpl.java :
import java.util.*;
import java.rmi.*;

import java.rmi.server.*;

public class HelloServerimpl extends UnicastRemoteObject
implements HelloServer {

V/4

private Vector m_clients = new Vector();
public HelloServerimpl() throws RemoteException {

/ (export)
super(); <-[1 ]

public void registerClient(HelloClient client)
throws RemoteException {

m_clients.addElement(client);
System.out.printin(m_clients.size()
+ "th Client registered.");
try {
client.printMessage("You registered."); <-[3 ]
} catch (RemoteException ex) {}

public void printMessage(String msg) throws RemoteException {
System.out.printin(msg);

public static void main(String argsl]) {

try {
HelloServerimpl server = new HelloServerimpl();
Naming.rebind(HelloServer.SERVER_NAME, server); <--[R2 1]

System.out.printin("Hello Server ready.");
} catch (Exception ex) {}
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RMI

< 2> [1 ]
. Naming lookup() URL

RMI
"localhost”  127.0.0.1

m_server = (HelloServer)Naming.lookup("//" + "localhost" + "/"
+ HelloServer.SERVER_NAME);

RemoteException
(B 1 )

RMI RMI RMI

RMI

javarmi.Remote

2> [2 ]
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UnicastRemoteObject.exportObject(this);
UnicastRemoteObject (stetic) exportObject()

UnicastRemoteObject .
UnicastRemoteObject exportObject()

.< 2> [3 ] ?

m_server.registerClient(this);

(< > B3] ) RMI
RMI

rmi://www.infoage.co.kr:1099/HelloServer

FAE £& 2xd

< 2> RMI URL

< 2> RMI
// HelloClient.java :
import java.rmi.*;

public interface HelloClient extends Remote {
public void printMessage(String msg)
throws RemoteException;

// HelloClientimpl.java :
import java.rmi.*;

import java.rmi.server.*;
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public class HelloClientimpl implements HelloClient {

private HelloServer m_server;
public HelloClientimpl() {

connectToServer();
try {

m_server.printMessage("Hello RMI"); <-[B ]
m_server.registerClient(this); <—[3 1]

} catch (RemoteException ex) {}

private void connectToServer() {

try {

UnicastRemoteObject.exportObject(this); <-2 ]
m_server = (HelloServer)Naming.lookup( <--I1 ]

"//" + "localhost” + "/"

+ HelloServer.SERVER_NAME);
System.out.printin("Connected to server: "

+ HelloServer.SERVER_NAME);

} catch (Exception ex) {}

public void printMessage(String msg) {
System.out.printin(msg);

public static void main(String args[]) {

HelloClientimpl client = new HelloClientimpl();

RMI

RMI RMI

34 RMI
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package baduk.network.server;

Y/
public interface Serverinterface extends Remote {

V/4

public boolean login(Clientinterface client)
throws RemoteException;

V/4
public void logout(String playerID) throws RemoteException;

/ .
public Vector getWaitPlayers() throws RemoteException;

V/4 ID

public boolean askGame(String playerID, String opponentPlayerID)
throws RemoteException;

V/4

public void gameFinished(String playerID) throws RemoteException;

V/4 ID .
public Clientinterface getClient(String playerID)
throws RemoteException;

< 4>

package baduk.network.server;

V11
public class BadukServer extends UnicastRemoteObject
implements Serverinterface {

/7 all clients
private Hashtable m_players = new Hashtable();

// all waiting clients
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private Hashtable m_waitPlayers = new Hashtable();

//
public BadukServer() throws RemoteException {

super();

V/4
private Clientinterface findClient(String playerID) {
NetworkPlayer player = (NetworkPlayer)m_players.get(playerlID);

return (Clientinterface) player.m_client;

/

private Clientinterface findWaitClient(String playerID) {
NetworkPlayer player

= (NetworkPlayer)m_waitPlayers.get(playerID);

return (Clientinterface) player.m_client;

V/4
private NetworkPlayer findNetworkPlayer(String playerID) {
return (NetworkPlayer)m_players.get(playerID);

V/4
public boolean login(Clientinterface client)
throws RemoteException {

BadukPlayer player = new BadukPlayer();

try {
player = client.getPlayer();
} catch (RemoteException ex) {}

String playerID = player.getiD();

NetworkPlayer networkPlayer
= new NetworkPlayer(client, player);

/4
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m_players.put(playerID, networkPlayer);
m_waitPlayers.put(playerID, networkPlayer);

return true;

public void logout(String playerID) throws RemoteException {

m_players.remove(playerID);
m_waitPlayers.remove(playeriD);

public Vector getWaitPlayers() throws RemoteException {

Vector waitPlayers = new Vector();

BadukPlayer player;
Enumeration enumerator = m_waitPlayers.elements();

while (enumerator.hasMoreElements()) {

player = ((NetworkPlayer)enumerator.nextElement()).m_player;
waitPlayers.addElement(player);

return waitPlayers;

public boolean askGame(String playerID, String opponentPlayerID)

throws RemoteException {

Clientinterface clientl = findWaitClient(playerID); <-—[1 ]
Clientinterface client2 = findWaitClient(opponentPlayerID);

try {
if (Iclient2.networkCommandAskGame(clientl.getPlayer()))

return false;
} catch (RemoteException ex) {}
// remove two players from wait list
m_waitPlayers.remove(playeriD);
m_waitPlayers.remove(opponentPlayerID);
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return true;

/4
public void gameFinished(String playerID) throws RemoteException {
m_waitPlayers.put(playerID, findNetworkPlayer(playerID));

V/4
public Clientinterface getClient(String playerID)

throws RemoteException {
return findClient(playerID);

/
public static void main(String args[]) {

// Create and install the security manager
// System.setSecurityManager(new RMISecurityManager());

try {
BadukServer server = new BadukServer();

Naming.rebind(Network.serverName, server);
System.out.printin(
"BadukServer created and bound in the registry " +
"to the name " + Network.serverName);
} catch (Exception e) {
System.out.printin(
"BadukServer.main: an exception occurred:");
e.printStackTrace();
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< 5>

package baduk.network.client;

V////{11111IIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiizg
public interface Clientinterface extends Remote {
public BadukPlayer getPlayer() throws RemoteException;
public boolean networkCommandAskGame(BadukPlayer player)
throws RemoteException;

< 6>

package baduk.command;

/*k

*

*

*

*/
V/7T1{/11IIiiiiiiiiiiaiiiiiiiiiiiiiz
public class CommandController implements Clientinterface {

/
private Serverinterface m_server;

/
private Clientinterface m_opponentClient; <--I1 ]

V/4
private BadukPlayer m_thisPlayer;

V/4
private BadukPlayer m_opponentPlayer;

V/4
V/4
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public BadukPlayer getPlayer() throws RemoteException {

return m_thisPlayer;

V/4
1/
V/4

/4

public void connectToServer() {

m_thisPlayer = new BadukPlayer();
EditPlayerDialog dialog = new EditPlayerDialog(m_thisPlayer);

try {

V/4

while (true) {

}

dialog.show();
UnicastRemoteObject.exportObject(this);
m_server = (Serverinterface)Naming.lookup(

"//" + dialog.getServerAddress() + "/"

+ Network.serverName);
System.out.printin(Network.serverName

+ " M)

V/4

if (m_server.login(this)) {
showMessage(" s
break;

/
else
showMessage(
"ID S+

} catch (Exception ex) {

System.out.printin("Server not found!!");

m_menuToolbar.setToDisconnect();
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showWaitPlayerList();

//
/
public boolean networkCommandAskGame(BadukPlayer player)
throws RemoteException {
String message =
player.getName() + "(" + player.getID() + ")" +
" g

//
if (BadukDialog.showYesNoMessage(message)
== BadukDialog.idYes) {

hideWaitPlayerList();
return true;

}

else
return false;

V/4
/ .
public void localCommandAskGame(String opponentPlayerID) {
if (opponentPlayerID.equals(m_thisPlayer.getiD())) {
JOptionPane.showMessageDialog(null,
" )

return;

startWaitMessage(

" )
try {
boolean reply = m_server.askGame(m_thisPlayer.getiD(),
opponentPlayerID);
stopWaitMessage();

if (reply==true) {
hideWaitPlayerList();
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// set opponent
m_opponentClient = m_server.getClient(opponentPlayerID);
m_opponentPlayer = m_opponentClient.getPlayer();

// set me to opponent
m_opponentClient.setOpponentClient(this);

m_gameManner = new GameManner();
startNetworkPlay();

}
else
showMessage(" )
} catch(RemoteException €) {}
}
/
/4 . (WaitPlayerList )

public Vector getWaitPlayers() {
Vector players = new Vector();
try {
players = m_server.getWaitPlayers();
} catch (RemoteException ex) {}
return players;

RMI

RMI RMI

RMI

RMI RMI

RMI
RMI

RMI (Sun) RMI
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JDK V1.3
JDK V1.3 .1.2
1.3
SDK
“ 1.3 (New Features and
Enhancements)” .1.2
1.2
1.3 ( 1
)
JDK V1.2 “ 2
JDK V1.3 “ 2
http://developer.java.sun.com/developer/ earlyAccess/j2sdk13/
. AWT
(Robot)
1 (100, 100) (400, 400)
o
? Robot

delay()

public Image createScreenCapture(Rectangle screenRect)

public void keyPress(int keycode)

CBT(computer-based training)
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< 1> JDK V1.3
import java.awt.*;

public class RobotDemo {

//

(Robot)

LITTTTTTTTT T T L1 E T 0T 11711 10711111117177

public RobotDemo() {

if (i%2 == 0)

else

robot.delay(1000);

robot.mouseMove(100, 100);

Robot robot = new Robot();

for (int i=0; i<1000; i++) {

<—I 1

robot.mouseMove(400, 400);

//

new TestClass();

IE RMI

IE (Internet Explorer) RMI

MS 5.0 RMI

IBM

public static void main(String[] args) {

. MS
IE  RMI
RMI

IBM IE
RMI

RMI

RMI

http://www.alphaworks.ibm.com/tech/RMI

MS

(

300kb)
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RMI
RMI . RMI
RMI RMI
1. (Implementation Class)
(Remote Interface)
2. ( )
2
-(
public void normalMethod(Point pt) {
pt.x = 100;
pt.y = 100;
}
public void remoteMethod(Point pt) throws RemoteException {
pt.x = 100;
pt.y = 100;
}
Point a = new Point(50, 50);
Point b = new Point(50, 50);
normalMethod(a);
remoteMethod(b);
Point a b ? a (100, 100)
b (50, 50) . b RMI
remoteMethod()
RMI
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3.
4.
java.io.Serializable (implements)
RMI
RMI (Runtime)
MarshalException (Marshal) (encoding)

java.rmi.MarshalException: error marshalling arguments; nested exception is:
java.io.NotSerializableException: Userlnfo
java.io.NotSerializableException: Userinfo
at java.io.ObjectOutputStream.outputObject(ObjectOutputStream.java:845)
at java.io.ObjectOutputStream.writeObject(ObjectOutputStream.java:342)
at sun.rmi.server.UnicastRef.marshalValue(UnicastRef.java:272)
at sun.rmi.server.UnicastRef.invoke(UnicastRef.java:110)
at HelloServerimpl_Stub.receiveUserInfo(Unknown Source)
at HelloClientlmpl.<init>(HelloClientimpl.java:13)
at HelloClientimpl.main(HelloClientimpl.java:33)

RMI

(Unmarshal) . RMI

(Serializable) . RMI ObjectOutputStream  ObjectinputStream

java.io.Serializable
(implements)
java.io.Serializable

(Marker
interface)

implements Serializable
?
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//
public class Userinfo {
public String m_name;
public Userinfo(String name) {

m_name = name;

public void receiveUserInfo(Userinfo userinfo) throws RemoteException;

userinfo . userinfo
Serializable
public class Userinfo { public class Userinfo implements

java.io.Serializable { . RMI
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