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C++
* class
C
struct public class
* (inheritance)
Multiple inheritance
* constructor
(destructor)
¢ new / delete
* (virtual function)
* operator overloading
* int foo(intx) intfoo double
¢ default
* Reference
¢ Template Generic
WP RTLIR
Java
& C++ java
smalltalk
* java
java virtual machine
L 4

java
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Java
*
— test.java
— javacc test.java test.class
— java test test.class main
— static
class test {
public static void main(String arg[1{
System.out.printin(“hello™);
}
}
B RTLIGR
java
*

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

h.sayQ);
}

} class hello {
String who;
public hello(String who){
this.who = who;
3
public void say({
System.out.printIn(“hello”’+who);
s

}
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java

*

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

h.sayQ);
}} class konnichiwa extends hello {
String who;
public konnichiwa(String who){
this.who = who;
}
public void say(){
System.out.printIn(“konnnichwa”+who) ;
}
}
AW RT LR
java
2
directory(jar OK)
— jar class zip
— java vm
< interface

— java interface
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java

*

(o3

}

lass test {

interface

public static void main(String arg[]){

oval ov = new oval(.);
draw_it(ov);

3

static void draw_it(drawable 0){
.. o.draw(Q); ..

¥

interface drawable {
void draw();

}

class circle implements drawable{
void draw();

3

class oval implements drawable{
void draw();

b

class polygon implements drawable{
void draw();

}

WA RTLIGE

Object oriented design
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¢ public ”isa”
*
* “has a” ’is implemented in
terms of”
¢ Private
IR RTLEB
Java
¢ RMI Remote Method Invocation
Java

RMI
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4

TCP/IP UDP

2

Remote Procedure Call

RPC(remote procedure call

- SUN RPC
CORBA (Java C++)
Web Service

WHRURT LR

s = socket(); /* socket */
bind(s,adress); /* */
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 */




BARH 7L
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.readInt(Q); /* .. read .*/

WM R TLIR
java

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();

}

WA Y RTLIGH
¢ ShowDate

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

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

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

3

public static void main(String argv[1){
ShowDatelmpl sdi = new ShowDatelmpl();
System.out.println(sdi.date);
System.out.printin(sdi.getCurrentMillis());

}

}
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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._printIin(*'Object Server accept!!!');
ObjectOutputStream oos =
new ObjectOutputStream(s.getOutputStream());
ShowDatelmpl sd = new ShowDatelmpl();
System.out.printin(write "+sd);
oos.writeObject(new ShowDatelmpl());
s.close();

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

WH R RTLIGHE

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

10
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public class NetworkClassLoader extends ClassLoader {
InputStream in;
ByteArrayOutputStream out = new ByteArrayOutputStream(1024);
public NetworkClassLoader() {
this("localhost',8081);

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);
¥
¥

protected class findClass(String name)
throws ClassNotFoundException {

BAH B RT LK
()

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();
return defineClass(null,data,0,len);
} catch(Throwable e){
System.err.printin("'read err');
throw new ClassNotFoundException();
}
}
3
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ShowDatalmpl

public class ClassServer {
public static void main(String argv[1){
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(Q);

3
} catch(Exception e){
System.out.printIin('class file err:"+ e);

}

WHRHRT-LIGHE

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

try {
NetworkClassLoader loader = new NetworkClasslLoader();
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);

12
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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);

WA RTLIER

ObjectStream

public class MyObjectlnputStream extends ObjectlnputStream {
public ClassLoader cl;
public MyObjectlnputStream(InputStream im, ClassLoader cl)
throws I10Exception {
super(im);
this.cl = cl;
¥
protected Class resolveClass(ObjectStreamClass v)
throws 10Exception {
try {
return super.resolveClass(v);
} catch(ClassNotFoundException e){
try {
return cl.loadClass("'ShowDatelmpl');
} catch(Exception e2){
System.out.printin(e2);
3
}
return null;
3

}
\

13
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MarshallnputStream

public class clientO {
public static void main(String argv[]){
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 MarshallnputStream(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);

WU RT-LIGE

MarshalOutputStream

public class ObjectServer {
public static void main(String argv[1){

try {
int port = 8080;

if(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.printIn(*’*Object Server accept!!!');
MarshalOutputStream oos =
new MarshalOutputStream(s.getOutputStream());
ShowDatelmpl sd = new ShowDatelmpl();
System.out.printIn(C"'write "+sd);
oos.writeObject(sd);
s.close();

3
} catch(Exception e){
System.out.printIn('object write err:"+ e);
¥

14
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MarshalObject

public class client {
public static void main(String argv[]){
try {
String host = "localhost";
int port = 8080;
if(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());
3
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);

WU RTLIR
MarshalObject

[~ public class ObjectServer {
public static void main(String argv[]){
try {
int port = 8080;
if(System.getSecurityManager() == null){

}

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

3
} catch(Exception e){
System.out.printin(‘object write err:"+ e);

System.setSecurityManager(new RMISecurityManager());

15
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RMI

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

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

WIS RT LR
*
Java interface
¢ Java ObjectStream
*

http
MarshalledObjectStream
java.rmi.server.codebase

16
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* Remote extend
’ - -
rmiregistry

. ) stub

rmic stub

Remote

_Skel.class _Stub.class
* UnicastRemoteObject super
*

IR RT-LIGE

RMI

import java.rmi.Remote;
import java.rmi.RemoteException;

public interface ShowDate extends Remote {
public long getCurrentMillis() throws RemoteException;
public long getMillis() throws RemoteException;

}

17
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public class ShowDatelmpl extends
UnicastRemoteObject implements ShowDate {

long millis = 0;

Date date = null;

public ShowDatelmpl() throws RemoteException {
super();
millis = getCurrentMillis();
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;

}

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

System.setSecurityManager(new RMISecurityManager());

3

IR RTLIE

public class ShowDatelmpl extends
UnicastRemoteObject implements ShowDate {
public static void main(String argv[]){
iT(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.printlIn(e.getMessage()):
}
}
}

18
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RMI

public class client {
public static void main(String argv[]){
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();
long local_millis = System.currentTimeMillis();
System.out.printIn('remote =" + remote_millis);
System.out.printIn(""local =" + local_millis);

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

}

}
}

W R RT-LIGE

activation
¢ java.rmi.activation.Actvatable extends
. ID
& activationGroup policy
< activation group ID
< activation descriptor
codebase
activationGroup group
descriptor rmid stub

L 2R 2

Name.bind rmiregistry
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RMI activation

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

iT(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-tests5/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.printin(e.getMessage());

WG RTLERH
Jini
¢ Jini

(federation)

¢ Jini

Jini

20
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Jini  lookup

¢ Jini

*

*

*

*

Jini
Lookup

DHCP

¢ RMI

registry

Jini

WA RTLIGHE

L K R R 2

Jini

JCP(The Jini Technology Core Platform)

JXP (The Jini Technology Extended Platform)
JSK(The Jini Technology Software Kit)
JSTK(The JavaSpace Technology Kit)

21
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Lookup

¢ HTTP Jini
httpd

http
¢ RMI Activation Demon Lookup activation
rmid
¢ Jini Lookup Jini lookup
reggie

java —jar reggie.jar policy
log_file myName
http: httpd

WA R RTLIGHE

TimeService

public interface TimeService {
public long getCurrentMillis();
public long getMillis();

}

22
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TimeService

public class TimeServicelmpl
implements Serializable, TimeService {
long millis = 0O;
Date date = null;
public TimeServicelmpl(Q{
millis = getCurrentMillis();
date = new Date(millis);

public long getCurrentMillis(){
System._out_printIn('getCurrentMillis called!");
return System_currentTimeMillis();

}

public long getMillis(Q) {
System.out_printIn("getMillis called!");
return millis;

¥
¥
BB RTLIH
Jini  LookupLocator
. Lookup LookupLocator
Registrar
& TimeService Serviceltem
registrar

ava —Djava.security.policy=policy.txt -
Djava.rmi.server.codebase=http:/HOSTNAME:8081/ setup

23
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LookupLocator TimeService

public class setup {
public static void main(String argv[]D{
iT(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());
3

try {
TimeServicelmpl tsi= new TimeServicelmpl();

LookupLocator locator = new LookupLocator(jini://"+argv[0]);
ServiceRegistrar registrar = locator.getRegistrar();

Entry[] attrs = new Entry[] {
new Servicelnfo("hello", "tsukuba","hpcs',"1.0", " misc","""),
new BasicServiceType(“'TimeService'™)};

Serviceltem sit = new Serviceltem(null,tsi,attrs);

ServiceRegistration sre = registrar.register(sit,Lease.FOREVER);

System.out._printIn(*'ServiceRegistration="+sre);
ServicelD sid = sre.getServicelD();
System.out.printIn(“'servicelD="+sid);

} catch(Exception e){
System.out.printIn(err="+e);

3

WA R R T LR
LookupL.ocator

* URL LookupLocator
Registrar

*
ServiceTemplate

.

24
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LookupLocator TimeService

public class getTimeService {
public static void main(String argv[]){
iT(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());
3

try {
LookupLocator locator = new LookupLocator(jini://"+argv[0]);

ServiceRegistrar registrar = locator.getRegistrar();

Class classes[] = new Class[1];
classes[0] = TimeService.class;

ServiceTemplate tmpl = new ServiceTemplate(null,classes,null);
Object service = reqgistrar.lookup(tmpl);

long millis = ((TimeService)service).getMillis();
System.out.printIn(*'TimeService start="+ new Date(millis));
System.out.printIin(*current="+new Date(System.currentTimeMillis())]

} catch(Exception e){
System.out._printin(‘err="+e);

IR RTLBE
Lookup

¢ Jini Lookup
* LookupDiscovery
¢ LookupDiscovery Mulitcast discovery Jini
djinn( )

& discovery

— multicast request djinn

Lookup
— multicast announce Lookup

— unicast discovery Lookup
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LookupDiscovery

¢ LookupDiscovery
lookupDiscovery = new LookupDiscovery(groups);

& Lookup

DiscoveryL.isterner

public class TimeServicelmpl implements DiscoveryListener ....{ .....
lookupDiscovery.addDiscoveryListerner(thisObj);

public void discovered(DiscoveryEvent ev){

I action */}
public void discarded(DiscoveryEvent ev) {
L action */}
-}
WY R TLIER
LookupDiscovery TimeService (1)

public class TimeServicelmpl
implements Serializable, TimeService,DiscoveryListener {

private static String groups[] = { "msato" };
private static LookupDiscovery lookupDiscovery = null;
private static TimeServicelmpl thisObj = null;
public static void main(String argv[]){
if(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());
3
thisObj = new TimeServicelmpl();
try {
lookupDiscovery = new LookupDiscovery(groups);
} catch(10Exception e){ System.out.printIn(“exception lookupDiscoven]
lookupDiscovery.addDiscoveryListener(thisObj);
System.out.printIn('waiting ...");
for(int i=0; 1 < 10; i++){
try { Thread.sleep(1000); } catch(InterruptedException e) {}
System.out._print("."™);
3
System.out.print(’'¥n");
bs
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LookupDiscovery TimeService 2)

public void discovered(DiscoveryEvent ev){
try {
ServiceRegistrar[] regs= ev.getRegistrars();
Entry[] attrs = new Entry[] {
new Servicelnfo("hello", " tsukuba","hpcs","1.0","misc","""),
new BasicServiceType(''TimeService')};
Serviceltem sit = new Serviceltem(null,thisObj,attrs);
for(int 1 = 0; 1 < regs.length; i++){
ServiceRegistration sre = null;
try {
sre = regs[i].register(sit,Lease.FOREVER);
} catch(RemoteException e){
lookupDiscovery.discard(regs[il);
return;}
ServicelD sid = sre.getServicelD();
System.out.printIn('servicelD="+sid);

3
} catch(Exception ee){
System.out.printIn(err="+ee);

1}
public void discarded(DiscoveryEvent e){
System.out.printIn(*'lookupDiscoveryListener: discarded ...");

¥

WA R RTLTR

LookupDiscovery TimeService (1)

public class getTimeService implements DiscoveryListener {
private static final long EVNET_LEASE_DUR = Long.-MAX_VALUE;
private static String groups[] = {"msato", "kato"};
private static LookupDiscovery lookupDiscovery = null;

public static void main(String argv[]){
iT(System.getSecurityManager() == null){
System.setSecurityManager(new RMISecurityManager());
}

getTimeService thisObj = new getTimeService();

try {
lookupDiscovery = new LookupDiscovery(groups);

} catch(10Exception e){
System.out.printIn("exception lookupDiscovery="+e);

3
lookupDiscovery.addDiscoveryListener(thisObj);
System.out.printIn(waiting ...");

for(int i=0; 1 < 10; i++){
try { Thread.sleep(1000); } catch(InterruptedException e) {}
System.out._print(".™);

}

Svstem out print"'¥n') -

27
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LookupDiscovery TimeService 2)

public void discovered(DiscoveryEvent ev){
try {

System.out.printIn(*'dicovered ..."+ev.getSource());

System.out.printIn(event="+ev);

ServiceRegistrar[] regs= ev.getRegistrars();

for(int i = 0; i < regs.length; i++){
Class classes[] = new Class[1];
classes[0] = TimeService.class;
ServiceTemplate tmpl = new ServiceTemplate(null,classes,null);
Object service = regs[i].lookup(tmpl);
long millis = ((TimeService)service).getMillis();
System.out.printIn("TimeService start="+ new Date(millis));
System.out.printIn(current="+new Date(System.currentTimeMillis(
System.exit(0);

} catch(Exception ee){
System.out.printIn(err="+ee);

3
}
public void discarded(DiscoveryEvent e){
System.out.printIn("'lookupDiscoverylListener: discarded ...");
S

IR RTLRE

RMI

import java.rmi.Remote;
import java.rmi.RemoteException;

public interface TimeService extends Remote {
public long getCurrentMillis() throws RemoteException;
public long getMillis() throws RemoteException;

}

public class TimeServicelmpl extends UnicastRemoteObject
implements Serializable, TimeService, DiscoveryListener {
long millis = O;
Date date = null;

public TimeServicelmpl() throws RemoteException {
millis = getCurrentMillis();
date = new Date(millis);

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

} 5.

28
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¢ Jini

- RMI RPC

¢ Jini

WIHRHRTLIGE

(distributed event)

lookup
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