JaBa - NET




java.net

URL (Uniform Resource Locator) npeacrasrba
pedpepeHLy Ha HeKn pecypc Ha VIHTepHeTy.

InetAddress - lNpencraerba VIHTepHeT agpecy.
[py>xa meToge 3a oobujare MMeHa padvyHapa ...

Socket (npukrby4Huua) — Kpajia Tadka KoMmyHukawmje

ServerSocket — CepBepcka npukibyydHMLa Koja crnylua
KITNMjeHTCKe 3axTeBe

DatagramSocket, DatagramPacket,
MulticastSocket, DatagramPacket, ...
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Create
ServerSocket
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OutputStream

read/write
to the streams

Knujent-CepBep apxuTeKTypa
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CepBepcka CcTpaHa

[Tlognsame cepBepcKkor nporpama Ha HeKOM MopTy:

try {
serverSocket = new ServerSocket(port);

} catch (IOException e) {
System.exit(-1);
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CepBepcka CcTpaHa

YcnocTaBrbake Be3e cepBepa ca KrujeHTOM:

Socket clientSocket = null ;

try {
clientSocket = serverSocket.accept();

} catch (IOException e) {
System.out.printin("Accept failed");
System.exit(-1);
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Nob6bujare ynasHor Toka

[obuvjare ynasHor Toka nogartaka 13 npukIbyYHuLE:
BufferedReader in = new BufferedReader(

new InputStreamReader(
clientSocket.getlnputStream()));
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Jo6bujare n3nasHor TokKa

[obunjare n3nasHor Toka nogaraka U3 rnMPUKIbyYHuLE:
OutputStream out = server.getOutputStream();

PrintWriter outp = new PrintWriter(
new OutputStreamWriter(out), true);
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CepBepcka CcTpaHa

import java.net.*;
public class Server {
public static void main(String [] args) {
try {

int port = Integer.parselnt(args[0]);
ServerSocket server = new ServerSocket(port);
Socket client = server.accept();
getStreams(client);

server.close();
} catch (Exception ex) { ex.printStackTrace();}



CepBep ca BMLUE HUTHU

import java.net.*;
public class Server {
public static void main(String [] args) {
try {
iInt port = Integer.parselnt(args[0]);
ServerSocket server= new ServerSocket(port);
while (true) {
try {
Socket client = server.accept();
new WorkingThread(client).start();
}catch (Exception ex1){}
}
server.close();
} catch (Exception ex) { ex.printStackTrace();}
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KnunjeHTCcKa cTpaHa

[loBe3nBaH€ KNujeHTa ca cepBepCcKnUM NporpamMmom Ha
HEeKOM MOopTY:

Socket server = null ;

try {
Socket server = new Socket(host, port);

} catch (IOException e) {
System.exit(-1);
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KnunjeHTCcKa cTpaHa

import java.net.*;
public class Client {
public static void main(String [] args) {
try {

int port = Integer.parselint(args[1]);
String host = args|O0];
Socket server = new Socket(host, port);
getStreams(client);

server.close();
} catch (Exception ex) {ex.printStackTrace();}



Kopuwhemwe knace URL

import java.net.*;
import java.io.*;

public class URLReader {
public static void main(String [] args) throws Exception {
URL site = new URL("http://www.yahoo.com/");

URLConnection uc = site.openConnection();

BufferedReader in = new BufferedReader(
new InputStreamReader(
uc.getinputStream()));
String inputLine;
while ((inputLine = in.readLine()) '= null {
System.out.printin(inputLine);

}

in.close();

}
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CacrtaB knace Socket

Modifier and Type

InputStream

QutputsStream

SocketChannel

InetAddress

int

InetAddress

int

int

Method and Description

getInputStream()
Feturns an input stream for this socket.

getOutputStream()
Feturns an output stream for this socket.

getChannel ()
Returns the unique SocketChannel object associated with this socket, if any.

getInetAddress()
Eeturns the address to which the socket is connected.

getPort()
Returns the remote port number to which this socket is connected.

getlocalAddress ()
Gets the local address to which the socket is bound.

getlLocalPort()
Returns the local port number to which this socket is bound.

getSoTimeout()
Returns setting for 50_TIMEOUT.
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CacrtaB knace Socket

Modifier and Type

vold

vold

vold

vold

boolean

boolean

boolean

boolean

boolean

Method and Description
bind(SocketAddress bindpoint)

Binds the socket to a local address.

close()
Closes this socket.

connect(SocketAddress endpoint)
Connects this socket to the server.

connect(SocketAddress endpoint, int timeout)
Connects this socket to the server with a specified timeout value.

isBound()
Returns the binding state of the socket.

isClosed()
Returns the closed state of the socket.

isConnected()
Returns the connection state of the socket.

isInputShutdown(}
Returns whether the read-half of the socket connection is closed.

isOutputShutdown ()
Returns whether the write-half of the socket connection is closed.
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Chat

Y nporpamMcKkom je3uky JaBa je nOoTpeObHO Hanucatu
CKYM Kriaca 3a MHTePaKTUBHY KOMYHUKaUWjy
namehy kopucHuka (CHAT). MoTpebHO je
peann3oBaTy peLluete Koa Kora KOPUMCHUK MOoXe
Aa nowarbe Behu 6poj nopyka 6e3 yekama
oAroBopa Ha npeTxogHe.
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Chat

import java.net.*;
public class Server {

public static void main(String [] args) {

try {
int port = Integer.parselnt(args[0]);
ServerSocket listener = new ServerSocket(port);
Socket client = listener.accept();
Chat ¢ = new Chat(client);
c.communicate();
listener.close();

} catch (Exception ex) {
ex.printStackTrace();

}
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Chat

import java.net.*;
public class Client {

public static void main(String [] args) {

try {
int port = Integer.parselnt(args[1]);
String host = args[0];
Socket server = new Socket(host, port);
Chat s = new Chat(server);
s.communicate();
server.close();

} catch (Exception ex) {
System.out.printin(ex);
ex.printStackTrace();
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Chat

import java.net.*;
public class Chat {
Socket client;
public Chat(Socket client) {
this.client = client;

}

public void communicate() {

try {
ReadThread read = new ReadThread(client);

WriteThread write = new WriteThread(client);
read.start();
write.start();
read.join();
// write.interrupt();
write.join();
} catch (InterruptedException ex) { ex.printStackTrace();}
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Chat

import java.io.*;
import java.net.*;

public class ReadThread extends Thread {

Socket client;
InputStream in;
BufferedReader pin;

public ReadThread(Socket client) {
try {
this.client = client;
this .in = client.getinputStream();
pin = new BufferedReader(new InputStreamReader(in));
} catch (IOException ex) {
ex.printStackTrace();

}
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Chat

public void run() {

try {
String s;
while ((s = pin.readLine()) !'= null) {

System.out.printin("> " + s);

}

} catch (Exception ex) {
ex.printStackTrace();

} finally {

try {
pin.close();

in.close();
client.close();

} catch (IOException ex1) {
exl.printStackTrace();

}
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Chat

import java.io.*;
import java.net.*;

public class WriteThread extends Thread {
Socket client;

OutputStream out;
PrintWriter pout;

public WriteThread(Socket client) {
try {
this.client = client;
this.out = client.getOutputStream();
pout = new PrintWriter(out, true);
} catch (IOException ex) {
ex.printStackTrace();

}
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Chat

public void run() {

try {
InputStream is = System.in;

InputStreamReader isr = new InputStreamReader(is);
BufferedReader br = new BufferedReader(isr);
String s;
while ('pout.checkError() && ((s = br.readLine()) = null)) {
pout.printin(s);
}
} catch (Exception ex) {
} finally {
try {
pout.close();
out.close();
client.close();
} catch (IOException ex1) {
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==lava Clagss==
(2 0OneThreadServer
rs.ac.bg.etf.ldp.netwarking

OcOneThreadServerO
OcOneThreadServer(intJ
c)cOneThreadServer(String,int)
@ processRequest(Socket) void

KnujeHt-cepsep

==lava Clags==
#Server
r=.ac.bg .etf kdp.networking

&g it

S DEFAULTRORT. int

S DEFALLTPROTOCOL: String
< protocal String

< host: String

< port: int

< thread: Thread

< running: boolean

4 listener: ServerSocket

Oc Server()

()c Server(int)
OcServer(String,ird)

@ start(xvaid

@ runi):woid

@ stop()void

@ close(): void
c}q'processﬁequest{Soc.ffet}:void

@ isRunning(): boolean

==lava Class==
(3 MultiThreadsServer
r=.ac.bg .etf kdp.networking

==dava Clasa==
(3 BufferServer
rs.ac bg.etf kdp.netwarking

P MAKTHREADS: int
< butfer: Buffer=Runnable=

==lava Class==

(9 ExecutorServer

OCMultiThreadsServer(j

& MutiThreadsServertint)
OCMultiThreadsServer(String Jnt)
@ processRequest] Socket): void

rs.ac.bg.etf kdp networking

==Java Clags==
(& BufferWorkingServer
r=.ac.bg.etf kdp.networking

FMAXTHREADS: int
<+ pool: ExecutarService

S MAKTHREADS: int
< buffer: Buffer=Socket=

GPElufferServer[)
OCBufferServer(String,irﬂ)

& BufferServer(int String,int)

@ processRequest!Socket): void

GCExec:utorServer()
OCExec:umrServer(im,String,int)
@ processRequest(Socket): void
@ stop()woid

()cEluffeN\forkingServer()
OcEluffeN\l'orkingServer(String,intj
OcEluffenNorkingServer(irﬂ,String,int)
@ processRequest(Socket)void

]

==lava Clags==

(3 ExecutorFutureServer
rs.ac byg.etf kdp.networking

OC ExecutorFutureServer(int String int)

@ processRequest(Socket): void
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KnujeHt-cepsep

==Java Interface==
¥ Message=T>
rs.ac. bg.etf kdp. networking. concurrancy

@ setData(T)void
@ getData()
@ =zetMes=zagellilong)void

@ getMessagelD()long

&

<<lava Class=>=

(® TextMessage
rs.ac. bg.etf kdp. networking. concumency

5:F serialVersionUID: long
<Fig: long

& messagell: long

& text: String

& TextMessage()

& TextMessage(String)
d:Textl'u'I essage(string, long)
dzTextI'.'I ezzage(TextMessage)
@ toString():String

@ =setData(String)void

@ getDatal):String

@ setMessagelllong ) void

@ getMessagell(ylong
elscreateID[ Jlong
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KnujeHt-cepsep

<<lava Interfaces>

&9 Buffer<T>

rs.ac. bg.etf kdp.networking. concurrsncy

% MAXBUFFERSIZE: int

@ get()

@ put(T)yvoid

@ remove(T yvoid
@ size()int

@ capacity(yint

%

<<lava Clasg»>

(% ArrayBuffer=T=
r5.3C. by.etf kdp. networking. concurrency

o capacity: int
< arrayBuffer. ArrayList=T=

=<lava Clags>>

(% BlockingBuffer<T=
15.3C. byg.etf kdp. networking. concurmency

ecArra:.rEuffer(}
ecArra‘_.rEuffer(int}
@ get()

@ put(T)void

@ remove(T yvoid
@ size()int

& capacity(}:int

< buffer: BlockingQueue=T>
< capacity; int

& BlockingBuffer()
& BlockingBuffer(int)
@ get()

@ put(T)yvoid

@ remove(T yvoid

@ size()int

& capacity(}int
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KnujeHt-cepsep

<=Java Class»»
(3 WorkingThread
r5.3C. by . etf kdp. networking

< id: long
< prot: String
< client: Socket

& pf: ProtocolFactory
o protocolHandlerLock: Object

& WorkingThread(}
d:WurkingThread(IDng,Sucket}
d:WDrkingThread(lung,Sncket,String)
@ run():void

@ work():void

@ getClient():Socket

@ getCommunicater(}:Communicator

‘SsetPrDtDculFactury(Prutucanactury]:vuid e
\\\
<=Java Interfaces= peommunicator vprntncﬂ}i_,']
) Communicator 0.1 <<lava Interface==
rs.ac.by.etf kdp. networking G Protocol
@ init{}:boolean B e
@ close()boolean @ endConvresation():boolean
@ readMessage():Meszage<T> @ startConvresation():boolean
@ writeMessage(Message<T=)void @ cenversation():void
@ readObject():Object @ addCommunicater{Communicator).void
@ writeQbject{Object):void @ removeCommunicater{Cemmunicator).beolean
@ readString(): String @ getCommunicater(int}:Communicator
@ writeString(String):void
@ read():byte]
@ write(byte[):void
@ flush()void
@ reset()void
4 |
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KnujeHt-cepsep

<<Java Clagss=>

(= ObjectSocketCommunicator
rs.ac.bg.etf kdp.networking

< client: Socket

<=Java Interface== < oout: ObjectOutputStream
€% Communicator < oin: ObjectinputStream
'5.30 by tf-kdp.networking & ObjectSocketCommunicator()

@ init(y:boolean ecDbjectSncketCummunicatur[Suck&t}
@ close():boolean @ init{>ocket)void
@ readMessage():Message<T= @ init():boolean
@ writeMezzage(Message<T=)void = getObjectOutputstream():boolean
@ readObject(}.Object Sl RRRRRRREIEED = getObjectinputStream():boclean
@ writeObject(Object)void @ close().boolean
@ readString().String @ readObject(). Object
@ writeString(String)ovoid @ write0bject{Object)void
@ read().byte]] @ readMessage()Message<T=
@ write(byte[] ) void @ writeMessage(Message=T=).void
@ flush():void @ readString():String
@ reset()void @ writeString(String)woid

@ flush{yvoid
@ reset() void
@ read():byte]]
@ write(byte]])-void
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KnujeHt-cepsep

=<<lava Interface==
3 Protocol
rs.ac. by etf kdp. networking

@ endConvresation():boolean
@ startConvresation():boolean
@ conversation():void

© addC icator(C icator)void
@ removeCommunicater(Communicator):boclean
@ getC icator{int).C icator

&

«<Java Class=»>

(% OneCommunicatorProtocol
r=.20.bg.2tf kdp.netwarking. protocal

==Java Class=> < communicator: Communicator «<]ava Class=»
@ SewerProt@I1 FOneCommunicatorPratocal() (3 ClientProtocoll
rs.ac.bg.etf. kdp. networking. protocol . . rs.ac.by.etf_kdp.networking. protocel
Fonec atorProtocol(C ator) |
& ServerProtocoll (\] eqconversatr'on(,l.'vor'd & ClientProtocoll ]
GCServerPrntnan (Communicator) @ endConvresation().boolean ecclientPrntnan (Communicator)
@ conversation():void @ startConvresation():boclean @ conversation():void
@ addC ator(C: ator):void
@ removeCommunicator{Communicator):boolean
@ getC i rint):.C i r

==lava Class>>
GSewerProt@lz <=lava Classs> . <<z)ava Classs= ®<(<:‘Ji:.:t ;E)sts» .
1=.3c.bg.etl.kdp.networking. protocel @ ServerProtocolKnockKnock (@ ClientProtocolKnockKnock 0Co!
. rs.3C.by.etf kdp. protocol rs.ac.bg.etf kdp.networking. protocol

& ServerProtocol2() rs.ac.by.etf. kdp protocal

& ServerProtocol2(Communicator) o WAITING: int & ClientProtocolknockKnock() & ClientProtocoi2()

@ conversation():void o state: int @ conversation():void GCCIientPrntncnIZ(Cnmmunicatnr}

o eggs: String[] @ conversation():void

o questions: String[]
o answers: String[]
o yesAnswer: String
o neAnswer: String
o byefAnswer: String

ecServerPrntncuIKnnckKnnck(}
@ conversation(}:void
@ processinput{String):String
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KnujenTt-cepsep

=zJava Clags==
(S BufferSenver
rs.ac.bg.etf.hdp networking

S MaHTHREADS: irt

#hutfer

==lava Interface==
&9 Buifer<T>
r=.3c.byg etf kdp networking .concumency

W MANBUFFERSIZE. int

{fEquferServer(]

& BufferSarvar(Sting, nit)
@FBufferServer(int String,int)

@ proces sRequestiSocket): v oid

==lava Clazs==

(9 BufferWorkingServer
rz.ac.byg.2tf kdp netwerking

S MaX THREADS: int
< huffer: Buffer=Socket=

0.1

Abuffer

@ uetl)

@ Ut [T i

@ remove(T)waid
@ sizerint

& capacity L int

~hiffer

==Java Class=»

(= BufferWorker
rs.ac.bg.etf kdp netwaorking

==Java nterface==
€9 Buffer<T>
r=.ac b et kdp.networking . concurrency

o WA WBUFFERSIZE: int

{fEluffet‘lNarkingSewer(j
-'.fEqufeﬂNDrkingServer(String,irﬂ
{FEuffEﬁNﬂrkingServer(im String,int)
@ grocessReguestiSocket T void

0.1

@ get()

@ ptl T woidd

@ retmoye T waid
@ size)int

@ capactyrint

0.1

Ebuffer

& Butferdiorken(int Butfer sRunnable=)
@ runCryaid

==Java Clasz==
(= BufferWorking Thread
rs.ac.b et Hdp networking

0.1

{.FEluﬁeN‘-fnrkingThreadilnng,ElufferdSD-:ket:r,Stringj
@ runC) o
@ getClent(r Socket
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KnujeHt-cepsep

import java.net.”*;
public abstract class Server implements Runnable {
static int id = 0;
public static final int DEFAULTPORT = -1,
public static final String DEFAULTPROTOCOL = "ServerProtocoll";
protected String protocol;
protected String host;
protected int port;

public Server(String protocol, int port) {
this. port = port;
this .protocol = protocaol,
thread = null;
running = false;

I 32/77



KnujeHt-cepsep

protected ServerSocket listener = null;
public void run() {
try {
listener = new ServerSocket(port);
while (running) {
try {
Socket client = listener.accept();
processRequest(client);
} catch (Exception e) {

}
}

} catch (Exception ex) {
ex.printStackTrace();

} finally {
close();

}
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Knujenrt-cepsep
public abstract void processRequest(Socket client);

public void start() {
if (thread == null) {
thread = new Thread(this, "Server");
running = true;
thread.start();
}
}
public void stop() {
running = false;
// thread.interrupt();
close();

}

public void close() {

try {
listener.close();

} catch (IOException e) {}



KnujeHt-cepsep

import java.net.*;
public class OneThreadServer extends Server{

public OneThreadServer(String protocol, int port) {
super (protocol, port);

}

public void processRequest (Socket client){
try{
WorkingThread tserver =
new WorkingThread(id++, client, protocol);
// tserver.start();
Il tserver.join();
tserver.run();
}catch (Exception ex ) {}
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KnujeHt-cepsep

public class MultiThreadsServer extends Server {

public void processRequest(Socket client) {
new WorkingThread(id++, client, protocol).start();

}
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ExecutorService

boolean

<I>» List<Future<I>>

<IT> List<Future<I>>

<I> T

<> T

boolean

boolean

volid

List<Bunnable>

<I>» Future<I>

Future<?>

<I>» Future<I>

awaitTermination (long timecut, TimeUnit unit)

Blocks until all tasks have completed execution after a shutdown request, or the timeout occurs, or the current
thread is interrupted, whichever happens first.

invokeAl]l (Collection<? extends Callable<TI>> tasks)

Executes the given tasks, returning a list of Futures holding their status and results when all complete.
imvokeAl]l (Collection<? extends Callable<TI>> tasks, long timecut, TimeUnit unit)

Executes the given tasks, returning a list of Futures holding their status and results when all complete or the
timeout expires, whichever happens first.

invokeAny (Collection<? extends Callable<T>> tasks)

Executes the given tasks, returning the result of one that has completed successfully (i e, without throwing an
exception), if any do.

imvokelny (Collection<? extends Callable<T>»> tasks, long timecut, TimeUnit unit)

Executes the given tasks, returning the result of one that has completed successfully {i.e., without throwing an
exception), if any do before the given timeout elapses.

isShutdown ()

Returns true ifthis executor has been shut down.

isTerminated ()

Returns true if all tasks have completed following shut down.

shutdown ()

Initiates an orderly shutdown in which previously submitted tasks are executed, but no new tasks will be accepted.
shutdownMow ()

Attempts to stop all actively executing tasks, halts the processing of waiting tasks, and returns a list of the tasks
that were awaiting execution.

submit (Callable<T> task)

Submits a value-returning task for execution and returns a Future representing the pending results ofthe task.
submit (Funnable tasak)

Submits a Runnable task for execution and returns a Future representing that task.

submit (Funnable task, T result)

Submits a Runnable task for execution and returns a Future representing that task.

void

execute (Funnable command)
Executes the given command at some time in the future.
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KnujeHt-cepsep

import java.net.*;
import java.util.concurrent.”;

public class ExecutorServer extends Server {
public static final int MAXTHREADS = 10;
protected ExecutorService pool;

public ExecutorServer(int numOfThreads, String protocol, int port) {
super (protocol, port);
pool = Executors.newFixedThreadPool(numOfThreads);

}

public void processRequest(Socket client) {
pool.execute(new WorkingThread(O, client, protocol) );

}
}
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Knujenrt-cepsep

public void stop() {
super .stop():

pool.shutdown();
try {
if ('pool.awaitTermination(60, TimeUnit. SECONDS) ) {
pool.shutdownNow();
if ('pool.awaitTermination(60, TimeUnit. SECONDS))
System.err.printin("Pool did not terminate");
}
} catch (InterruptedException ie) {
pool.shutdownNow();
Thread.currentThread().interrupt();

}
}
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Callable, Future

Modifier and Type Method and Description
v call ()
Computes a result, orthrows an exception ifunable to do so.
Modifier and Type Method and Description
boolean cancel (boolean mayInterruptIfRunning)
Attempts to cancel execution of this task.
W get()
Waits if necessary for the computation to complete, and then retrieves its result.
L' get (long timeocut, TimeUnit unit)
Waits if necessary for at most the given time for the computation to complete, and then retrieves its result, if
available.
boolean izCancelled()
Returns true ifthis task was cancelled befare it completed normally.
boolean isDone ()

Returns true ifthis task completed.
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KnujeHt-cepsep

import java.net.*;
import java.util.concurrent.*;
public class ExecutorFutureServer extends ExecutorServer {
public void processRequest(final Socket client) {
Future<Void> future = pool.submit(new Callable<Void  >(){
public Void call() {
WorkingThread wt = new WorkingThread(O, client, protocol);

wt.work();
return null ;
}
D;
/*
try {
future.get();
} catch (Exception ex) {
}
*/
}
}
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KnujeHt-cepsep

public class BufferServer extends Server {
public static final int MAXTHREADS = 10;
protected Buffer<Runnable> buffer;
public BufferServer(int num, String protocol, int port) {
super (port);
buffer = new ArrayBuffer<Runnable>();
for (int 1 =0; 1 <num, i++) {
Thread t = new BufferWorker(i, buffer);
t.setDaemon(true);
t.start();

}

public void processRequest(Socket client) {
buffer.put(new WorkingThread(id++, client, protocol));



KnujeHt-cepsep

public class BufferWorker extends Thread {
Buffer<Runnable> buffer:;

public BufferWorker(int id, Buffer<Runnable> buffer) {
super ("BufferWorker" + id);
this .buffer = buffer;

public void run() {
while (true) {
Runnable r = buffer.get();
r.run();
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KnujeHt-cepsep

public interface Buffer<T> {
public static final int MAXBUFFERSIZE = 150;
public T get();
public void put(T data);
public void remove(T data);
public int size();
public int capacity();
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KnujeHt-cepsep

import java.util.*;
public class ArrayBuffer<T> implements Buffer<T> {
private int capacity;
protected List<T> arrayBuffer;
public ArrayBuffer() {
this (MAXBUFFERSIZE);
}
public ArrayBuffer(int newCapacity) {
if ((newCapacity > 0) && (newCapacity <= MAXBUFFERSIZE))
capacity = newCapacity;
else
capacity = MAXBUFFERSIZE;
arrayBuffer = new ArrayList<T>();
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KnujeHt-cepsep

public synchronized T get() {
while (arrayBuffer.size() == 0) {
try {
wait();
} catch (InterruptedException ex) {
ex.printStackTrace();
}

}

T data = arrayBuffer.remove(0);
notifyAll();
return data,;
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KnujeHt-cepsep

public synchronized void  put(T value) {
while (arrayBuffer.size() == capacity) {
try {
wait();
} catch (InterruptedException ex) {
ex.printStackTrace();

}
}

arrayBuffer.add(value);
notifyAll();
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KnujeHt-cepsep

public synchronized void remove(T data) {
try {

int index = arrayBuffer.indexOf(data);

if (index < 0)
return ;
arrayBuffer.remove(index);
} catch (Exception ex) {
ex.printStackTrace();

}
}

public synchronized int  size() {
return arrayBuffer.size();

}

public synchronized int  capacity() {
return capacity;

¥
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KnujeHt-cepsep

public interface Message<T> extends Serializable {
public void setData(T data);
public T getData();
public void setMessagelD(long messagelD);
public long getMessagelD();
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KnujeHt-cepsep

public class TextMessage implements Message<String >{
static long id = O;

long messagelD,;
String text;

public TextMessage(String s){
messagelD = createlD() ;
text = s;

}

public TextMessage(TextMessage m){
this (m.getText(), m.getMessagelD());
}

public static synchronized long  createlD() {
return id++;
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public void setData(String data) {
text = (String )data;

}

public String getData() {
return text;

}

public void setMessagelD(long messagelD) {
this .messagelD = messagelD;

public long getMessagelD() {
return messagelD;
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import java.net.*;

public class WorkingThread extends Thread {
protected long id;
protected String protocol;
protected Socket client;

public WorkingThread(long id, Socket client, String protocol) {
super ("Working Thread " + id);
this .id = id;
this .client = client;
this .protocol = protocaol,
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public void run() {
work();
}
public void work() {
Communicator communicator = getCommunicator();
try {
Protocol prot = pf.createProtocol(protocol);
if (protocol == null) return ;
communicator.init();
prot.addCommunicator(communicator);
prot.conversation();
} catch (Exception ex) {
ex.printStackTrace();

} finally {
communicator.close();
¥

}
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public Socket getClient() {
System.out.printin("getClient " + this .getClass());

return client;

}

public Communicator getCommunicator() {
return new ObjectSocketCommunicator(getClient());

}
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public interface Communicator {
public boolean init();
public boolean close();

public <T> Message<T> readMessage() throws
CommunicationException;

public <T> void writeMessage(Message<T> data)
throws CommunicationException;
public Object readObject() throws CommunicationException,

public void writeObject(Object data) throws
CommunicationException;

public String readString() throws CommunicationException;

public void writeString(String data) throws CommunicationException;
public byte [] read() throws CommunicationException;

public void write(byte [] data) throws CommunicationException;
public void flush() throws CommunicationException;

public void reset() throws CommunicationException;
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import java.net.*;
import java.io.*;

public class ObjectSocketCommunicator implements Communicator {
protected Socket client;
protected ObjectOutputStream oout;
protected ObjectinputStream oin;

public ObjectSocketCommunicator() {

}

public ObjectSocketCommunicator(Socket client) {
this. client = client;
)
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public void init(Socket client) {
this .client = client;
init();

}

public boolean init() {
boolean ok = true;
ok = getObjectOutputstream();
ok |= getObjectinputStream();
return ok;
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public boolean close() {
boolean ok = true;

try {
oin.close();

} catch (IOException ex) {
ok = false;

}

try {

oout.close();
} catch (IOException ex) {
ok = false;

}

try {
client.close();

} catch (IOException ex) {
ok = false;

}

return ok;
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public Object readObject() throws CommunicationException {
try {
Object m = oin.readObject();
return m;
} catch (Exception ex) {
ex.printStackTrace();
throw new CommunicationException();

}
}
public void writeObject(Object m) throws CommunicationException {
try {
oout.writeObject(m);
} catch (Exception ex) {
ex.printStackTrace();
throw new CommunicationException();
}
}

I 59/77



KnujeHt-cepsep

@ SuppressWarnings("unchecked")

public <T> Message<T> readMessage() throws
CommunicationException {

return (Message<T>) this .readObject();

}

public <T> void writeMessage(Message<T> m) throws
CommunicationException {

this .writeObject(m);

}

public String readString() throws CommunicationException {
return (String) this .readObiject();

}

public void writeString(String s) throws CommunicationException {
this .writeObject(s);
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public void flush() throws CommunicationException {
try {
oout.flush();
} catch (Exception e) {
e.printStackTrace();
throw new CommunicationException();

}
}
public void reset() throws CommunicationException {
try {
oout.reset();
oin.reset();
} catch (Exception e) {
e.printStackTrace();
throw new CommunicationException();
}
)
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public byte [] read() throws CommunicationException {
byte [] b = new byte [1024];
try {
int num = oin.read(b);
b = Arrays.copyOf(b, num);
} catch (Exception e) {
e.printStackTrace();
throw new CommunicationException();

}
return b;
}
public void write(byte [] data) throws CommunicationException {
try {
oout.write(data);
} catch (Exception e) {
e.printStackTrace();
throw new CommunicationException();
}
}
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public interface Protocol {
public boolean endConvresation();
public boolean startConvresation();
public void conversation();
public void addCommunicator(Communicator communicator);
public boolean removeCommunicator(Communicator communicator);
public Communicator getCommunicator(int id);
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public class ProtocolFactory {
public Protocol createProtocol(String protocol) {
Protocol prot = null;

String protocolPackageRoot =
Protocol.class.getPackage().getName();

try {
String clsName = protocolPackageRoot + ".protocol." + protocol,
Class<?> cls = null;
try {
cls = Class.forName(clsName);
} catch (ClassNotFoundException e) { }
if (cls !=null) {
prot = (Protocol) cls.newinstance();
}
} catch (Exception e) {}
return prot;

}
}
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static ProtocolFactory pf;
private static Object protocolHandlerLock = new Obiject();
static void setProtocolFactory(ProtocolFactory protocol) {
synchronized (protocolHandlerLock) {
if (pf !'=null) {
throw new Error("factory already defined");
}
SecurityManager security = System.getSecurityManager();
if (security = null) {
security.checkSetFactory();

}

pf = protocol;

}

static {
setProtocolFactory(new ProtocolFactory());
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public abstract class OneCommunicatorProtocol implements Protocol{
Communicator c;

public OneCommunicatorProtocol(Communicator c){
this .c = c;

}

public abstract void conversation();
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public void addCommunicator(Communicator c){
this .c = c;

}

public boolean removeCommunicator(Communicator c) {
if (this .c.equals(c)){
c =null;
return true ;

}
return false ;

}

public Communicator getCommunicator(int id){
return c;

}

}
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public class ServerProtocolKnockKnock extends
OneCommunicatorProtocol {

private static final int  WAITING = 0;
private int state = WAITING;

private String[] eggs = { "Belo", "Plavo”, "Crveno", "Zeleno",
"Zuto","Crno" };

private String[] questions = { "Kuc Kuc", "Djavo 's neba", "Jedno jaje" };
private String[] answers = { "Koje?", "Sta Vam treba?", "Koje boje?" },
private String yesAnswer = "Ima";

private String noAnswer = "Nema ";

private String byeAnswer = "Zdravo";.

public ServerProtocolKnockKnock() {

super ();

}
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public void conversation() {
try {
String outputLine = null ;
String inputLine = null ;
while ((inputLine = communicator.readString()) !'= null) {
System.out.printin("Klient: " + inputLine);
outputLine = processinput(inputLine);
communicator.writeString(outputLine);
System.out.printin("Server: " + outputLine);
if (outputLine.equals("Zdravo"))
break;
}
} catch (Exception e) {
e.printStackTrace();

}finally {
communicator.close();

}
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public String processinput(String thelnput) {
String theOutput = null ;
if (thelnput == null)
thelnput =",
switch (state) {
case O:
case 1:
case 2:
if (thelnput.equalsignoreCase(questions|state])) {
theOutput = answers|[state];

state++;
}else {
theOutput = byeAnswer;
state = 0;
}
break;
case 3:
theOutput = noAnswer + thelnput + " " + answers|[2];
for (int i = 0; i < eggs.length; i++) {
if (thelnput.equalsignoreCase(eggsli])) {
theOQutput = yesAnswer;
state++;
break;
}
}
break;
default:
theOutput = byeAnswer;
break;
}

return theOutput;
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import java.io.*;
public class ClientProtocolKnockKnock extends
OneCommunicatorProtocol {
public ClientProtocolKnockKnock() {
super ();

}
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public void conversation() {
String fromServer = ""; String fromUser ="";
try {

BufferedReader stdin = new BufferedReader(new
InputStreamReader(System.in));

System.out.print("Klient: ");
fromUser = stdIn.readLine();
communicator.writeString(fromUser);

while ((fromServer = communicator.readString()) != null) {
System.out.printin("Server: " + fromServer);
if (fromServer.equals("Zdravo")) break;

System.out.print("Klient: ");

fromUser = stdin.readLine();

if (fromUser = null) {
communicator.writeString(fromUser);

}
}
} catch (Exception ex) {
} finally {
communicator.close();
}
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import java.net.*;
public class ClientTest1{
static final int port = 88;
static final String host ="127.0.0.1";
public static void main(String [] args) {
for(int 1=0;1<10;i++){
try {
Socket server = new Socket(host, port);
WorkingThread tc = new WorkingThread(
server, i, “ ClientProtocol”);
tc.start();
tc.join();
server.close();
Thread.sleep(5000+(int)(Math.random()*1000));
} catch (InterruptedException e) {e.printStackTrace();}
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public class ServerTestl{
public static void main(String [] args) {

Server s = new BufferServer(new ServerProtocol());
s.start();
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public class BufferWorkingServer extends Server {
public static final int MAXTHREADS = 10;
protected Buffer<Socket> buffer;
public BufferWorkingServer(int num, String protocol, int port) {
super (port);
buffer = new ArrayBuffer<Socket>();
for (int 1 =0; 1 <num, i++) {
WorkingThread t = new BufferWorkingThread(i,buffer,protocol);
t.setDaemon(true);
t.start();

}

public void processRequest(Socket client) {
buffer.put(client);

IS . e /5/77



KnujeHt-cepsep

public class BufferWorkingThread extends WorkingThread {
protected Buffer<Socket> buffer;
public BufferWorkingThread(Buffer<Socket> buffer, String protocol) {
this .buffer = buffer;
this .protocol = protocaol,
}
public void run() {
while (true) {
work();

}
public Socket getClient() {

return buffer.get();
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