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Java
*
— test.java
— javac test.java test.class
— java test test.class main
— static

class test {

public static void main(String arg[1{
System.out.printin(*hello™);

}

}

class test {
public static void main(String arg[1){
hello h = new hello(“jack™);

h.say(Q;
}

} class hello {
String who;
public hello(String who){
this.who = who;
}
public void say(Q{
System.out.printin(*hello”+who);

}
}
TudITRBNE
java java
L 2 *
class test { - directory(jar
OK)
public static void main(String arg[1){ . .
hello h = new konnichwa(*“jack™); !ar class 2P
h.say(Q; — Java vm
} ——
3} Céii?ngouﬂg?hlwa extends hello { & interface
public konnichiwa(String who){ -
this.who = who; — java interface

}
public void say(Q{

System.out.printIn(“konnnichwa”+who) ;
}

}
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java
. interface © Object oriented design
class test { —
public static void main(String arg[]1){
oval ov = new oval(.);
draw_it(ov); interface drawable {
L . void drawQ);
static void draw_it(drawable 0){ 3}
. o.draw(Q); .. —
} class circle implements drawable{
b void drawQ);
class oval implements drawable{
void draw(Q); -
¥
class polygon implements drawable{
void draw(Q); —
¥
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Java
¢ public ”isa” ¢ RMI Remote Method Invocation
Java
2
* ”has a” ”’is implemented in
terms of” RMI

& Private




Remote Procedure Call

L 4
TCP/IP UDP

*
RPC(remote procedure call
- SUN RPC

CORBA (Java C++)

Web Service

— RMI, Jini....

JAX RPC

¢ s = socket(); /* socket */
bind(s,ad ess); /* */
listen(s,backlog); /* backlog */
ss = accept(s); /* connection
file descriptor */
close(s); /* s close */
recv(ss,..); /* read */

s = socket(); /* socket =/
connect(s,address); /* connection */
send(s,..); /* send */
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Java

ServerSocket ss = new ServerSocket(port);
Socket s = ss.accept();
DataOutputStream out =
new DataOutputStream(s.getOutputStream()):
out.writelnt(123); /* write .*/

Socket s = new Socket(host, port);
DatalnputStream in = new DatalnputStream(s.getlnputSteram());
y = in.readIntQ); /* .. read .*/

Java Serialization
Serializable

ObjectOutputStream out = new ObjectOutputStream(s.getOutputStream());
out.writeObject(obj);

ObjectinputStream in = new ObjectinputStream(s.getinputStream());
Object obj = in.readObject();
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public interface ShowDate {

public long getCurrentMillis();

public long getMillis();
}

Tays539R B8
¢ ShowDate

public class ShowDatelmpl implements Serializable, ShowDate {
long millis = 0;
Date date = null;
public ShowDatelmpl Q{
millis = getCurrentMillis(Q);
date = new Date(millis);

public long getCurrentMillisQ{
System.out.printIn('getCurrentMillis called!");
return System.currentTimeMillis(Q);

public long getMillis(Q {
System.out._printin("'getMillis called!");
return millis;

}

public static void main(String argv[]){
ShowDatelmpl sdi = new ShowDatelmpl();
System.out.printin(sdi.date);
System.out.printIn(sdi.getCurrentMillis());

3

3
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public class ObjectServer {
public static void main(String argv[]){

try {
int port = 8080;

ServerSocket ss = new ServerSocket(port);
while(true){
Socket s = ss.accept();
System.out.printIn(*'Object Server accept!!!');
ObjectOutputStream oos =
new ObjectOutputStream(s.getOutputStream());
ShowDatelmpl sd = new ShowDatelmpl();
System.out.printIn(Cwrite "+sd);
oos.writeObject(new ShowDatelmpl());
s.close();

} catch(Exception e){
System.out.printIn("object write err:"+ e);
}
}
3
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public class clientO {
public static void main(String argv[1){
try {
clientl cl = new clientl();
String host = "localhost";
int port = 8080;

Socket s = new Socket(host,port);

ObjectlnputStream ois =
new ObjectlnputStream(s.getlnputStream());

ShowDate sd = (ShowDate)(ois.readObject());
System.out.printin(sd.getCurrentMillis());
System.out.printin(sd.getMillis());
System.out.printin(sd);

} catch(Exception e){
System.out.printin(e);

}

T
3




public class NetworkClassLoader extends ClassLoader {
InputStream in;

ByteArrayOutputStream out = new ByteArrayOutputStream(1024);

public NetworkClassLoader() {
this("localhost™,8081);

s
public NetworkClassLoader(String host, int port){
try {
Socket s = new Socket(host,port);
in = s.getlnputStream();

} catch(Throwable e){
System.err.print(‘‘cannot open socket');
System.exit(l);

3

3
protected class findClass(String name)
throws ClassNotFoundException {

(2)

protected Class findClass(String name)
throws ClassNotFoundException {

try {
byte buff[] = new byte[1024];
int n,m;

int len = 0;

while((n = in.read(buff,0,1024)) > 0){
out.write(buff,0,n);
len += n;

}

byte data[] = new byte[len];

data = out.toByteArray(Q);

return defineClass(null,data,0,len);
} catch(Throwable e){

System.err.printIn(‘'read err');

throw new ClassNotFoundException();
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ShowDatalmpl

public class ClassServer {
public static void main(String argv[]){
try {
String classFile = "ShowDatelmpl.class";
int port = 8081;
ServerSocket ss = new ServerSocket(port);
while(true){
Socket s = ss.accept();
System.out.printIn(‘'Class Server accept!!!");
BufferedOutputStream bos =
new BufferedOutputStream(s.getOutputStream());
BufferedInputStream bis =
new BufferedlnputStream(new FilelnputStream(classFile));
int len;
byte buff[] = new byte[256];
while((len = bis.read(buff,0,256)) >= 0){
bos.write(buff,0,len);

}

bos.flush(Q);
bos.close();
bis.close();

}
} catch(Exception e){
System.out.printin('class file err:"+ e);

}
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public class client {
public static void main(String argv[]){

try {

NetworkClassLoader loader = new NetworkClassLoader();

Class cl = loader.loadClass(*'ShowDatelmpl™);
ShowDate sd = (ShowDate)(cl.newlnstance());
System.out.printIn(sd.getCurrentMillis());
System.out.printin(sd);

} catch(Exception e){
System.out.printin(e);

}

}
}
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ObjectStream

public class clientl {
public static void main(String argv[]){
try {
clientl cl = new clientl();
String host = "localhost";
int port = 8080;

Socket s = new Socket(host,port);

MyObjectlnputStream ois =
cl. new MyObjectlnputStream(s.getlnputStream(),
new NetworkClassLoader());
ShowDate sd = (ShowDate)(ois.readObject());
System.out.printin(sd.getCurrentMillis());
System.out._printin(sd.getMillis());
System.out.printin(sd);
} catch(Exception e){
System.out.printin(e);

FadiszLIRRne
ObjectStream

public class MyObjectlnputStream extends ObjectlnputStream {
public ClassLoader cl;
public MyObjectlnputStream(InputStream im, ClassLoader cl)
throws 10Exception {
super(im);
this.cl = cl;

protected Class resolveClass(ObjectStreamClass v)
throws I0Exception {
try {
return super.resolveClass(Vv);
} catch(ClassNotFoundException e){
try {
return cl.loadClass(*'ShowDatelmpl'™);
} catch(Exception e2){
System.out.printin(e2);

}

return null;

}

3
T
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MarshallnputStream

public class client0 {
public static void main(String argv[]1){
try {
String host = "localhost";
int port = 8080;
if(System.getSecurityManager() == null){

System.setSecurityManager(new RMISecurityManager());

}

System.out.printIn(security done...");
Socket s = new Socket(host,port);
System.out.printIn(“socket=""+s);
Marshal InputStream ois =
new Marshal InputStream(s.getlnputStream());

ShowDate sd = (ShowDate)(ois.readObject());
System.out.printin(sd.getCurrentMillis());
System.out.printin(sd.getMillis());
System.out.printin(sd);

} catch(Exception e){
System.out.printin(e);
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MarshalOutputStream

public class ObjectServer {
public static void main(String argv[]){

try {
int port = 8080;

iT(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());
}

System.out.printIn(’security manager done ...");

ServerSocket ss = new ServerSocket(port);
System.out.printIn(‘accept ..."+ss);
while(true){
Socket s = ss.accept();
System.out.printIin("Object Server accept!!!');
MarshalOutputStream oos =
new MarshalOutputStream(s.getOutputStream());
ShowDatelmpl sd = new ShowDatelmpl();
System.out.printin("write "+sd);
oos.writeObject(sd);
s.close(Q);

}
} catch(Exception e){
System.out.printIn(‘'object write err:"+ e);

3
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MarshalObject

public class client {
public static void main(String argv[1){
try {
String host = "localhost";
int port = 8080;
if(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());

client cl = new client();
Socket s = new Socket(host,port);
ObjectlnputStream ois =
new ObjectlnputStream(s.getlnputStream());

MarshalledObject mo = (MarshalledObject)ois.readObject();
System.out.printIn(*'Marshalled Object ="+mo);
System.out.printin(*” Object ="+mo.get());
ShowDate sd = (ShowDate)(mo.get());
System.out.printin(sd.getCurrentMillis());
System.out.printin(sd.getMillis());
System.out.printin(sd);

} catch(Exception e){
System.out.printin(e);

JRENS
MarshalObject
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public class ObjectServer {
public static void main(String argv[]1){
try {
int port = 8080;
if(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());
3
ObjectServer os = new ObjectServer();
ServerSocket ss = new ServerSocket(port);
System.out.printIn(‘accept ..."+ss);
while(true){
Socket s = ss.accept();
System.out.printIn(*'Object Server accept!!!');
ObjectOutputStream oos =
new ObjectOutputStream(s.getOutputStream());
ShowDatelmpl sd = new ShowDatelmpl();
System.out.printIn(Cwrite "+sd);
oos.writeObject(new MarshalledObject(sd));
s.close();

} catch(Exception e){
System.out.printIn(object write err:"+ e);

* web
(http://localhost:8081)
* jar (dl.jar)
*
codebase
.

java —Djava.rmi.sever.codebase=http://localhost:8081/dl.jar
—Djava.security.policy=policy ObjectSever
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.

Java interface
& Java ObjectStream
*

http
MarshalledObjectStream
java.rmi.server.codebase




. Remote extend
*
rmiregistry

* stub

rmic stub

Remote

_Skel.class _Stub.class
* UnicastRemoteObject super
.

import java.rmi._Remote;
import java.rmi.RemoteException;

public interface ShowDate extends Remote {

public long getCurrentMillis() throws RemoteException;

public long getMillis() throws RemoteException;
}
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public class ShowDatelmpl extends
UnicastRemoteObject implements ShowDate {

long millis = 0;

Date date = null;

public ShowDatelmpl() throws RemoteException {
superQ);
millis = getCurrentMillis(Q);
date = new Date(millis);

public long getCurrentMillis() throws RemoteException {
System.out.printin('getCurrentMillis called!");
return System.currentTimeMillis(Q);

public long getMillis() throws RemoteException {
System.out.printIn('getMillis called!");
return millis;

3

public static void main(String argv[]){
if(System.getSecurityManager() == null){

System.setSecurityManager(new RMISecurityManager());

3
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public class ShowDatelmpl extends
UnicastRemoteObject implements ShowDate {
public static void main(String argv[]){
if(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());
}

try {
ShowDatelmpl sdi = new ShowDatelmpl();

Naming.rebind(*'//localhost/TimeServer",sdi);
System.out.printIn("'TimeServer bound in registry');
} catch(Exception e){
System.out.printin(e.getMessage()):;
}
}
}




public class client {
public static void main(String argv[1){
if(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());

H
ShowDate obj = null;
try {
String location = "rmi://localhost/TimeServer";

obj = (ShowDate)Naming. lookup(location);

long remote_millis = obj.getCurrentMillis(Q);
long local_millis = System.currentTimeMillis(Q);
System.out._printIn("'remote =" + remote_millis);
System.out.printin(local =" + local_millis);

} catch(Exception e){
System.out.printin(e);

}

}
}
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activation

& java.rmi.activation.Actvatable extends
* ID

& activationGroup policy
& activation group ID

& activation descriptor
codebase
activationGroup group

& descriptor rmid stub
* Name.bind rmiregistry

T TRRER

RMI activation

k&

public class ShowDatelmpl extends Activatable implements ShowDate {
public static void main(String argv[1){

if(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());

}

try {
Properties props = new Properties();
props.put(*'java.security.policy”,

""/home/msato/java/tmp/rm-test5/serv/policy.txt");
ActivationGroupDesc myGroup =
new ActivationGroupDesc(props,null);
ActivationGrouplD agi =
ActivationGroup.getSystem().registerGroup(myGroup);
ActivationGroup.createGroup(agi,myGroup,0);
String location = "file:/home/msato/java/tmp/rm-test5/serv/";
ActivationDesc desc =
new ActivationDesc(*'ShowDatelmpl®, location,null);

ShowDate rmi = (ShowDate)Activatable.register(desc);
System.out.printin(’Got the stub for the ShowDatelmpl = "+rmi);
Naming.rebind(**//localhost/TimeServer",rmi);
System.out.printin("Exported ShowDatelmpl...");

System.exit(0);
} catch(Exception e){
System.out.println(e.getMessage());

¢ Jini

(federation)

¢ Jini

Jini
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Jini
& Jini
*
*

Lookup
.
* DHCP
¢ RMI

registry

lookup

Jini

Jini
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(distributed event)

lookup




