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12. Distribution and Reflection

Programming with Remote Objects

Client Code = Remote interfaces
= Parameter and result

types (serializable) Implementations

of remote

Interfaces

427_
RMI compiler
Stubs Skeletons
Compiler Compiler
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12. Distribution and Reflection

Chat Application

= One server that:
- accepts registrations from clients

- broadcasts messages received from one client to all
registered clients

= Multiple clients that:
- register with a server
- send a message to the server to broadcast it
- receive messages from the server and output them
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ChatServer Interface

package conmon;
| nport java.rm.*;

public I nterface Chat Server extends Renote {

void register( ChatCient c )
t hrows Renot eExcepti on;

voi d broadcast( String s )
t hrows Renot eExcepti on;
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ChatClient Interface

package conmon;
| nport java.rm.*;

public interface ChatC i ent extends Renote {

void receive( String s )
t hrows Renot eExcepti on;
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ChatClient Implementation

public class ChatC i entl npl
ext ends Uni cast Renot eoj ect
| npl enents Chat Cl i1 ent, Runnable {

private Chat Server nycs,;

public Chatdientlnpl( Chat Server cs )
t hrows java.rm . Renot eException {

nmycs = CS;
nycs.reqgister( this );
}

public synchroni zed void recelive(String s)
throws |java.rm . Renpt eException {

Systemout. println("Mssage: " + s );

}
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ChatClient Run Method

public void run() {

Buf f eredReader ir = new BufferedReader (
new | nput St r eanReader (Systemin));

String nsg;
while( true ) {
try {
msg = ir.readLine();

mycs. br oadcast ( nsg );
} catch( Exception e ) {
Systemerr.println(“Problem..");

}
}
}
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12. Distribution and Reflection

ChatClient Main Method

public static void main( String[] args ) {
String url = "rm://gem Chat Server";

try {

Chat Server cs =
( Chat Server) Nam ng. | ookup(url);

new Thr ead(
new ChatCd ientlnpl(cs)).start();

} catch( Exception e ) {
Systemerr.println(“Problem..");
e. printStackTrace(),

}
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12. Distribution and Reflection

ChatServer Implementation

public class Chat Serverl npl extends
Uni cast Renot eObj ect | npl enents Chat Server {

private LinkedLi st nyclients;

publ i ¢ Chat Serverl npl ()
t hrows java.rm . Renot eExcepti on {

nmyclients = new Li nkedLi st ();
}

public synchronized void regi ster(ChatCient c)
t hrows java.rm . Renot eExcepti on {

nmyclients.add( c );
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ChatServer Broadcast

public synchroni zed void broadcast( String s )
t hrows java.rm . Renot eExcepti on {

Listlterator it = myclients.listlterator(0);
Chat i ent c;

while( it.hasNext() ) {
c = (ChatCient) it.next();

c.receive( s );
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ChatServer Main Method

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

Nam ng. r ebi nd( " Chat Server",
new Chat Serverlnmpl ( ) );

} catch( Exception ex ) {
Systemerr.println(*“Problem.”);
ex. printStackTrace();
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Process Interaction

Process 1 (Skeleton Stub Process 3
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Homework 2 — Observer Pattern

Subject observers -_.J Obsarver
Attach{Observer) Updatef)
Jetach aryver) . -
Detach(Obsenver) for ali o in obhservers {E‘
NU1EI:'!|"[:| O —— — = — 4 - -J}U;.:'IJ-:I’[EI:]

A |

ConcreteObserver

ConcreteSubject (g subject Updated) el b
GelStatey O---F-- E._ obsarverstate
AetSiate] refurm subjectState Sta

metStated)

subjectsiate

From: Gamma, Helm, Johnson, Vlissides: “Design Patterns”

nbsenarstate = E
subject-=Gatstate()
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Java support for the Observer Pattern

= Subject > java. uti | . Cbservabl e
- voi d addCbserver (Observer 0)
- voil d set Changed()
- void notifyQOoservers(Cbject arg)
* Observer > | ava. uti | . Qoserver
- voi d updat e(Qoservable o, Object arg)

» Events 2> java. uti | . Event Qbj ect
- Event Obj ect (] ect source)
- (bj ect get Source()
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ActiveValue — Setup

public class ActiveVal ue
extends java. util.Cbservabl e {

private int nyval,;

public void run() {
| Nt change,
Random crnd = new Randon();

nmyval = O;
while( true ) { ... }
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SignChangeObserver

publ i c class Si gnChangeCbserver
| mpl ements java. util. Qoserver {

public void update( java.util.Qoservabl e s,
(bject e ) {

1f( !(e 1 nstanceof ChangeEvent)) return;
ChangeEvent ce = (ChangeEvent) e;

| f( ce I nstanceof |ncreasekEvent ) {
Systemout.println("+");

} else {
Systemout.println("-");

}
}
;
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New Solution

* No fixed interface

= Use reflection for target observer and method

= One target can be registered with multiple methods
= One method can be registered with multiple targets
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New Solution — Observable

| mport java.util.*;
| nport java.l ang.refl ect. Met hod;

publ i c class Met hodObservabl e {
[/ Mapping fromtarget object to
// a set of nmethods to call
private Map<Object, Set<Method>> callli st;

publ i ¢ Met hodObservabl e() {
calll1st = new HashMap<CObj ect,
Set <Met hod>>() ;

}
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New Solution — Observable

public void addQoserver(oject t, Method m {
Set <Met hod> s;
1 f( calllist.contalnskKey(t) ) {
s =calllist.get(t);

s.add( m);

} else {
S = new HashSet <Met hod>() ;
s.add( m);

}

calllist.put( t, s );
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New Solution — Observable

public void del eteCbserver(Cbject t, Method m{
1 f( calllist.containsKey(t) ) {
Set<Met hod> s = calllist.get(t);
s.renove( m);
1 f( s.isEmty() ) {
calllist.renove(t);
} else {
calllist.put( t, s );
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New Solution — Observable

public void notifyObservers(QObject arg) {
(bj ect target = null;
Met hod net hod = nul | ;
try {
for( Qhject t: calllist.keySet() ) {
for( Method m calllist.get(t) ) {
target = t; nmethod = m
net hod. i nvoke(target, this, arg);
} catch( Exception e ) {
handl eException( target, nethod, e );

}
}

1}
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New Solution — ActiveValue

| nport | ava.lang.refl ect.*;
public class Acti veVal ue
ext ends Met hodCbservabl e {

[/ 1 nmplenentation of ActiveVal ue
[/ stays unchanged
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New Solution — Observer

publ i ¢ cl ass Text ChangeCbserver {

public void update( MethodCbservabl e source,
(bj ect event ) {

1f( ! (event i1 nstanceof ChangeEvent) )
ret urn;
ChangeEvent ce = (ChangeEvent) event,;

System out . printl n(
"New Val ue: " + ce.getValue() +
" Change: + ce. get Change() );
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New Solution — Main Program

publ i c class Text Main {
public static void main( String[] args ) {
ActiveVal ue v = new ActiveVal ue();

v. addOoserver ( new Text ChangeObserver (),

Text ChangeQObser ver. cl ass. get Met hod(
"updat e", Met hodObservabl e. cl ass,

(bj ect. class) );

v. addCbserver ( new Si gnChangeQbserver (),
SI gnChangeQOnser ver. cl ass. get Met hod(

"updat e", Met hodCbservabl e. cl ass,
(bj ect.cl ass) );
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