JaBa - NET




java.net

https://docs.oracle.com/javase/9/docs/api/java/net/
package-summary.html

URL (Uniform Resource Locator) npeacrasrba
pedepeHLy Ha HEKN pecypc Ha NHTepHeTy.

InetAddress — lNpeacraerba VIHTEpHET aapecy.
[py>xa meTofge 3a gobujae MMeHa padvyHapa ...

Socket (npukrbydHuua) — Kpajia Tadka KoMmyHukaumje

ServerSocket — CepBepcka npukrby4HuULUa Koja crnylua
KIMNjeHTCKe 3axTeBe

DatagramSocket, DatagramPacket,
MulticastSocket, ...
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Knujent-CepBep apxuTtekTypa

Create

ServerSocket

Accept Create
Connection Socket

Open Open
InputStream InputStream
OutputStream OutputStream

read/write read/write
to the streams to the streams
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CepBepcka cTpaHa

[Noan3are cepBepcKor Nporpama Ha HEKOM MOPTY:

try {
serverSocket = new ServerSocket(port);

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

YcnocTaBrbawe Be3e cepBepa ca KInjeHTOM:

Socket clientSocket = null;

try {
clientSocket = serverSocket.accept();

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

[obunjare ynasHor Toka nogaTtaka 13 rnpukIiby4yHuLe:
BufferedReader in = new BufferedReader(

new InputStreamReader(
clientSocket.getinputStream()));
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Nobujarme nanasHor Toka

[obunjare nanasHor Toka nogartaka 13 rnpUKIby4YyHULE:
OutputStream out = clientSocket.getOutputStream();

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

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(); }
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CepBep ca BULLUE HUTHU

Import java.net.*;
public class Server {
public static void main(String[] args) {
Int port = Integer.parselint(args[0]);

try (ServerSocket server = new ServerSocket(port)) {
while (true) {
try {
Socket client = server.accept();
new WorkingThread(client).start();
} catch (Exception ex1) {}
}
Il try sa resursima automatski poziva server.close()
I prilikom izlaska iz try bloka, kao i u sluCaju greske
} catch (Exception ex) { ex.printStackTrace(); }
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KnujeHTcka cTpaHa

[loBe3nBaH€ KNnjeHTa ca CepBePCKNUM Nporpamom Ha
HEKOM MopTYy:

Socket server = null:

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

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

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

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

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

Modifier and Type Method and Description

InputStream getInputStream()
Returns an input stream for this socket.

OutputStream getOutputStream()
Returns an output stream for this socket.

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

InetAddress getInetAddress()
Returns the address to which the socket is connected.

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

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

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

int getSoTimeout()
Returns setting for S0_TIMEOUT.
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CacTtaB knace Socket

Modifier and Type

vold

vold

vold

vold

boolean

boolean

boolean

boolean

boolean

Method and Description

bind(SocketAddress bindpoilnt)
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 nporpamMckom je3unky JaBa je NnoTpedbHO HanncaTu CKyn
Krnaca 3a MHTepaKTUBHY KOMYHUKaLUUW]y namenhy
kopucHuka (CHAT). lNoTpebHo je peanusoBaTtu
peLlere Ko Kora KOPUCHMK MOXe aa nowarbe sehu
6poj nopyka 6e3 Yekara oaAroBopa Ha NpeTxodHe.
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Chat

Import java.net.*;
public class Server {

public static void main(String[] args) {

int port = Integer.parselnt(args[0]);

try (ServerSocket listener = new ServerSocket(port);) {
Socket client = listener.accept();
Chat ¢ = new Chat(client);
c.communicate();

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

}
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Chat

iImport java.net.*;
public class Client {

public static void main(String[] args) {

String host = args|[0];

int port = Integer.parselnt(args[1]);

try (Socket server = new Socket(host, port);) {
Chat s = new Chat(server);
s.communicate();

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



Chat

Import java.net.*;
public class Chat {
Socket client;
public Chat(Socket client) {
this.client = client;
}
public void communicate() {
try (Socket client = this.client;) {
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;

public ReadThread(Socket client) {
this.client = client;

}
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Chat

public void run() {
try (Socket client = this.client;
InputStream in = client.getinputStream();

BufferedReader pin = new BufferedReader(new
InputStreamReader(in));) {

String s;
while ((s = pin.readLine()) '= null) {
System.out.printin("> " + s);
}
} catch (Exception ex) {
ex.printStackTrace();

}
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Chat

Import java.io.*;
Import java.net.*;

public class WriteThread extends Thread {
Socket client;

public WriteThread(Socket client) {
this.client = client;

}
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Chat

public void run() {
try (Socket client = this.client;
OutputStream out = client.getOutputStream();
PrintWriter pout = new PrintWriter(out, true);

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) {
ex.printStackTrace();

}
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==lava Clazss»

(®OneThreadServer
rs.ac.bg.etf kdp networking

OcOneThreadServer()

OC OneThreadServer(int)
OcOneThreadServer(String,intj
@ processRequest(Socket) void

KnujenT-cepsep

==Java Class==
(& Server
rs.ac bg.etf kdp.networking

ek int

S DEFALLTPORT, int

% DEFALULTPROTOCOL: String
< protocal: String

< host String

< port: int

< thread: Thread

< running: boolesn

o listener: Serversocket

OC Server)

Oc Server(int)
OCServer(String,int)

@ start():void

@ runi):void

@ stop()vaid

@ cloze()void
OﬁpmcessRequesf{Socket):um’a’
@ isRunning():boolesn

==lava Clazss»
(& MultiThreadsServer
r=.ac bg.etf kdp.networking

==lava Clags=>=

(5 ExecutorServer

OCMuniThreadSServer()
S MutiThreadsSarvar(in)

CfMultiThreadsServer(String,intj
@ processRequestSocket) void

rz.3c bg.etf kdp.netwarking

S MAXTHRELDS: int
< pool: Executor Service

OCExecutorServer()

OcExecutorServer(irﬁ (String int)
@ processRequest(Socket ) void

@ stopl):woid

==lava Clags==

(B BufferServer
rz.ac.bg.etf kedp.netwarking

Sl MAXTHREADS: int
< buffer: Buffer<Runnakle=

==lava Clazass
(9 BufferWorkingServer
rs.ac.bg.etf kdp networking

OCElufferServer()
c)cElufferServer(String,irﬁ)
& ButferServer(int String int)

O MANTHREADS: int
< hutffer: Buffer=Socket=

@ processRequest(Socket) void

OCEqufer’\-'\l'orkingServer()
OCEluffen-'\forkingServer(String Jint1
OcEluffen-'\forkingServer(im,String,int)
@ processRequest(Socket) void

==Java Clagss==
(2 ExecutorFutureServer
r=.ac bg.etf kdp.netwarking

OC ExecutarFutureServer(int, String int)
@ processRequest(Socket) void
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KnujenT-cepsep

<<lava Interfaces>

% Mescage=T»
rs.ac. bg.etf kdp.networking . concurrency

@ =setData(T):void

@ getData()

@ setMessagelDilong ) void
@ getMessagelD(}:long

&

==lJava Class==

(5 TextMessage
r5.3C. byg.etf kdp. networking. concumency

% serialersionUID: long
it long

4 messagelD: long

& text: String

Qc TextMezsage()

& TextM ezsagelString)
ecTextr.'I essagel=tring, long)
ec TextMezzage(TextMessage)
@ toString():String

@ =setData(String ):void

@ getData():String

@ szetMes=agell{long ) void

@ getMessagelD()long

esu:reat&IDg J:long
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KnujenT-cepsep

<<lava Interfaces==

&% Buffer<T=

rs.ac. bg.etf . kdp. networking . concurmency

%l MAXBUFFERSIZE: int

@ get()

@ put(T)void

@ remove(T):void
@ size(yint

@ capacity(}:int

%

<<lava Clasgs=>=

(2 ArrayBuffer<T>
rs.ac. by.etf kdp. networking. concurrency

<<lava Classs=>

(= BlockingBuffer<T>
rs.ac. bg.etf kdp.networking . concurrency

o capacity: int
< arrayBuffer: ArrayList<T=

<» buffer: BlockingQueue<T=
< capacity: int

ecArrayrBuffer(}
ecArra:.rElufferl:int}
@ getl)

@ put(T)void

@ remove(Tyvoid
@ size()int

@ capacity(j.int

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

@ put(Tyvoid

@ remove(T ) void

@ size()int

@ capacity(}:int
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KnujenT-cepsep

==Java Class=>
(®WorkingThread
15.5C. by.etf. kdp. networking

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

ﬁsgf: ProtocolFactory
nsprntncuIHandIerLuck: Object

& WorkingThread()
eanrkingThread(Inng,Sucket}
eanrkingThread(lnng,Sucket,String}
@ runiyvoid

@ work()y:void

@ getClient():Socket

@ getCommunicator():Communicator
ASSETPI'IJtIJI:I:IlFEC‘tDW(F‘I’DtDCDlFEC’tDI’}"}ZVDid Y

™,
™,
-
<<lava Interface=» eommunicater ~|:|r|Jt|qu-L\j__1
& Communicator 0.1 <<Java Interface=»
rs.ac.bg.etf kdp.networking 0 Protocol

@ init[):baolean 15.3¢. by etf kdp. networking
@ close():boolean @ endConvresation().boolean
@ readiessage()Message<T> @ startConvresation():boolean
@ writeMessage(Meszage<T>) void @ conversation():void
@ readCbject():Object @ addCommunicater{Communicator);void
@ writeObject{Object) void @ removeCommunicater{Cemmunicator):boolean
@ readString(): String @ getCommunicator(int):Communicator
@ writeString(String):veid
@ read()byte]]
@ write(byte[]):void
@ flush():void
@ reset()void
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KnujenT-cepsep

=<]ava Class>=

(= ObjectSocketCommunicator
r5.3C. bg.etf. kdp. networking

< client: Socket

=<Java Interface>= < gout; ObjectCutputStream
€% Communicator 4 oin: ObjectinputStream
- & ObjectSocketCommunicator(}

@ init(y:boolean chbjectSD cketCommunicatoriSocket)
@ clozel):boolean @ init{Socket):void
@ readMes=age():Message<T= @ init(}:boolean
@ writeMessage(Message<T=) void = getObjectOutputstream(). boolean
@ readObject().Object ol ERECEEERRECLEEREIEELRRED = getObjectinputstream(). boolean
@ writeObject(Object)void @ cloge().boolean
@ readString():String @ readObject():Object
@ writeString(String ) void @ writeObject(Object)void
@ read()y.byte]] @ readMessage() Message<T=
@ write(byte[] . void @ writeMeszage(Message«T=).void
@ flush(}:void @ readString():String
@ reset() void @ writeString(String ) void

@ flush(}yvoid

@ reset().void

@ read():byte]]

@ write(byte]] ) void
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KnujenT-cepsep

<=<Java Interface==
3 Protocol
rs.ac.bg.etf kdp.networking

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

© addC icator(C icator):void
@ removeCommunicator{Communicator):boolean
@ getC icator{int).C icator

&

«<Java Class»=>

(% OneCommunicatorProtocol
r=.30.bg.2tf kdp.netwarking. protocol

<<Java Class»>> < communicator: Communicator ==Java Class=>
® SewerProt@I1 & OneCommunicatorPratocal() (3 ClientProtocol
rs.ac.bg.etf. kdp. networking. protocol rs.ac. by etf. kdp. networking. protocol
. & onec icatorProtocol(C icator) o
ecServerPrutu coll () éqconversatr'on(,l void ecclientPrutu coll ()
QCServerPrntnan (Communicator) @ endConvresation().boolean ecclientPrntnan (Communicator)
@ conversation():void @ startConvresation():boclean @ conversation():void
© addCi icator{C icator):void
@ removeCommunicator{Communicator):boolean
@ getC icator(int):C icator
«<Java Class=>
e —— = St
r=.30.bg.etf_kdp.networking. protocol (® ServerProtocolKnockKnock (® ClientProtocolkKnockKnock !
) rs.ac ba.etf kdo. T rs.ac. by etf. kdp. networking protocol
& serverProtocol2() achy etk roiocol
& serverProtocol2{Communicator) Sl WATING: int & ClientProtocolkKnockKnock() & ClientProtocol2()
@ conversation():void o state: int @ conversation():void ecCIientPrntnch(Cnmmunicatnr)
o eggs: String(] @ conversation():void

o guestions: String[]
o answers: String[]
o yesAnswer: String
o noAnswer: String
o byeAnswer: String

& serverProtocolknockKnock()
@ conversation():void
@ processinput{String):String
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KnujenT-cepsep

==Java Class==

(5 BufferServer
rs.ac.bg.etf kdp.networking

LN THREADS: it

#hutfer

==Java Interface==
€4 Buffer<T>
r=.3c.bg.etf kdp.netwaerking concumeney

% MAXBUFFERSIZE: int

{PElufferServer(j
{PElufferServer(S‘tring,intj

& ButterServerfint String int]

@ processRequestiSocket ) void

==Java Class==

(5 BufferWorkingServer
rs.ac.bg.etf kdp.networking

W MANTHREADS: int
< buffer: Buffer=Socket=

0.1

#hutfer

@ getl)

@ put{ T void

@ remoyvel T ) void
@ zize(Lint

@ capacty(rint

~hutfer

==lava Clazss==

(5 BufferWorker
r=.ac.bg.etf kdp.networking

==Java Interfaces==
€8 Buffer<T>

rs.ac.byg.etf kdp.networking .concumency

W MAXBUFFERSIZE: int

{.F Buffer™arking=server()

{.F Bufferarking=erver(=tring,int)
{.P BufferWorking=erver(int String,int)
@ processRequest(Socket ) void

0.1

@ get()

@ Ut T woidd

@ removel T void
@ sizerint

@ capacity(Lint

0.1

#hutfer

-'.:.F Bufferiorker(int Butfer=Runnakle=
@ runi) void

==lava Clazs==

(% BufferWorkingThread
r=.ac.byg.etf kdp.netwaorking

0.1

{PEqufeﬂNurkingThread(lnng,Eluffer:Sl:ucket:,Stringj
@ runi ) void
@ getCliert(): Socket
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KnujenT-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;
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KnujenT-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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KnujeHr-cepBep
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) {}



KnujenT-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();
I/ tserver.join();
tserver.run();
lcatch (Exception ex) {}
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KnujenT-cepsep

public class MultiThreadsServer extends Server {

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

}
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ExecutorService

booclean

<T>» List<Future<I>>

<I> List<Future<I>>

<I> T

<T> T

boclean

booclean

wvolid

List<Bunnable>

<IT>» Future<I>

Future<?>

<T>» 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.

imvokefl] {(Collection<? extends Callable<T>»> tasks)

Executes the given tasks, returning a list of Futures holding their status and results when all complete.
imvokedl]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.

invokedny (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.

imokefny (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 befare the given timeout elapses.

isShutdown ()

Returns true ifthis executor has been shut down.

i=sTerminated ()

Returns crue if all tasks have completed following shut down.

shutdown ()

Initiates an arderly 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 ofthe tasks
that were awaiting execution.

submit (Callable<T> task)
Submits a value-returning task for execution and returns a Future representing the pending results of the task.
submit (Funnable task)

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

submit (Funnable tasak, T result)

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

wvold

execute (Runnahle command)
Executes the given command at some time in the future.
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KnujenT-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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KnujenT-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
\'i call ()
Computes a result, or throws an exception if unable to do so.
Modifier and Type Method and Description
boolean cancel {(boolean mayIinterruptIfBRunning)
Attempts to cancel execution ofthis task.
v get ()
Waits if necessary for the computation to complete, and then retrieves its result.
W get (long timeout, 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 before it completed normally.
boolean izDone ()

Returns true ifthis task completed.

IS IS R s .0/ 7 7



KnujenT-cepsep

Import java.net.*;
iImport 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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KnujenT-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(protocol, port);
buffer = new ArrayBuffer<Runnable>();
for (inti=0;i<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));
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KnujeHr-cepBep

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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KnujenT-cepsep

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 (inti=0;i<num;i++){
WorkingThread t = new BufferWorkingThread(i,buffer,protocol);
t.setDaemon(true);
t.start();

}

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



KnujenT-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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KnujenT-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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KnujenT-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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KnujeHr-cepBep

public synchronized void remove(T data) {
try {

int index = arrayBuffer.indexOf(data);

iIf (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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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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public class TextMessage implements Message<String>{
static long id = 0;

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();
by

}
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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();
}
}
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@ 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);

I 65/77



KnujenT-cepsep

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.newlnstance();
}

} catch (Exception e) { }
return prot;

}
}
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static ProtocolFactory pf;
private static Object protocolHandlerLock = new Object();
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 = processlnput(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)

switch (state) {

case 0:
case 1:
case 2:

case 3:

default:

}

thelnput =",

if (thelnput.equalsignoreCase(questions|state])) {
theOutput = answers][state];

state++;

}else{
theOutput = byeAnswer;
state = 0;

}

break;

theOutput = noAnswer + thelnput +
for (inti = 0; i < eggs.length; i++) {
if (thelnput.equalsignoreCase(eggsli])) {
theOutput = yesAnswer;
state++;
break;

+ answers|[2];

}

break;

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 (inti=0;i<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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