Java Networking -- Socket

+ Server socket class: Ser ver Socket
+wait for requests from clients.
+ after a request is received, a client socket is generated.
+» Client socket class: Socket
+ an endpoint for communication between two apps/applets.
+ obtained by
+ contacting a server
» generated by the server socket
» Communication is handled by input/output streams.
* Socket provides an input and an output stream.

A Simple Echo Server

i mport java.io.*;
i mport java.net.?*;

public class EchoServer {
public static void main(String[] args) {
try {
Server Socket s = new Server Socket (8008) ;
while (true) {
Socket incomng = s.accept();
Buf f eredReader in
= new Buf f er edReader (
new | nput St r eanReader (
i ncom ng. getl nput Strean()));
PrintWiter out
= new PrintWiter(
new Qut put StreanWWiter(
i ncom ng. get Qut put Stream()));

A Simple Echo Server (cont'd)

out.printin("Hello! ....");
out.println("Enter BYE to exit.");
out.flush();
while (true) {
String str = in.readLine();
if (str == null) {
break; // client closed connection
} else {
out.println("Echo: " + str);
out.flush();
if (str.trim().equal s("BYE"))
br eak;
}
}

i ncom ng. cl ose();

}
} catch (Exception e) {}

Test the EchoServer with Tel net

Uset el net as aclient.

venus% t el net saturn 8008

Trying 140.192. 34.63 ..

Connected to saturn.

Escape character is '*]".

Hell o! This is the Java EchoServer.
Enter BYE to exit.

H, this is fromvenus

Echo: H, this is fromvenus

BYE

Echo: BYE

Connection cl osed by foreign host.




A Simple Client

inport java.io.*;
i nport java. net.*;

public class Echodient {

public static void main(String[] args) {
try {
String host;
if (args.length > 0) {
host = args[0];
} else {
host

}
Socket socket = new Socket (host, 8008);

"| ocal host";

A Simple Client (cont'd)

(class Echod i ent continued.)

Buf f er edReader in
= new Buf f er edReader (
new | nput St r eanReader (
socket.getlnputStream()));
PrintWiter out
= new PrintWiter(
new Qut put StreanWWi ter (
socket . get Qut put Stream()));
/1l send data to the server

for (int i =1; i <= 10; i++) {
Systemout.println("Sending: line " + i);
out.printIn("line ™ +1i);
out.flush();

out.println("BYE");
out.flush();

A Simple Client (cont'd)

(class Echod i ent continued.)

/] receive data fromthe server
while (true) {

String str = in.readLine();
if (str == null) {
br eak;
} else {
Systemout.println(str);
}

} iatch (Exception e) {}

Multi-Threaded Echo Server

»To handle multiple requests simultaneously.
+In the mai n() method, spawn a thread for each
request.

public class Milti EchoServer {

public static void main(String[] args) {
try {
Server Socket s = new Server Socket (8009);
while (true) {
Socket incomng = s.accept();
new C i ent Handl er (i ncom ng).start();

}
} catch (Exception e) {}




Client Handler

public class CientHandl er extends Thread {
protected Socket incom ng;

public CientHandl er (Socket incom ng) {
this.incomng = incom ng;

}
public void run() {
try {
Buf f er edReader in
= new Buf f er edReader (
new | nput St r eanReader (
i ncom ng. getl nputStream()));
PrintWiter out
= new PrintWiter(
new Qut put Streamiiter(
i ncom ng. get Qut put Stream()));

Client Handler (cont'd)

out.println("Hello! ...");
out.println("Enter BYE to exit.");
out. flush();
while (true) {
String str = in.readLine();
if (str == null) {
br eak;
} else {
out.println("Echo: " + str);
out.flush();
if (str.trim().equal s("BYE"))
br eak;
}
}

i ncom ng. cl ose();
} catch (Exception e) {}
}
}

Visitor Counter

+ A server and an applet.

* The server keeps the visitor count in a file, and
sends the count to clients when requested.

»* No need for spawning thread, since only need to
transmit an integer.

*» Read and write files.

Visitor Counter Server

public class CounterServer ({

public static void main(String[] args) {
System out. println("CounterServer started.");
int i =1;
try {
/'l read count fromthe file
Input Stream fin =
new Fil el nput Strean(" Counter.dat");
Dat al nput Stream di n =
new Dat al nput St rean(fin);
i =din.readlnt() + 1;
di n. cl ose();
} catch (1 OException e) {}




Visitor Counter Server (cont'd)

(class Count Ser ver continued.)

try {
Server Socket s = new Server Socket (8190);

while (true) {
Socket incomng = s.accept();
Dat aQut put St r eam out
= new Dat aCQut put St r ean(

i ncom ng. get Qut put Stream() ) ;
Systemout.println("Count: " + i);
out.witelnt(i);

i ncom ng. cl ose();

Visitor Counter Server (cont'd)

(class Count Ser ver continued.)

Qut put Stream fout =

new Fi | eCut put Streanm(" Counter.dat");
Dat aQut put St ream dout =

new Dat aCut put St ream(f out) ;
dout.witelnt(i);
dout . cl ose();
out.cl ose();
i ++;

}
} catch (Exception e) {}
System out . println("Counter Server stopped.”);

}

Counter Applet

public class Counter extends Applet {
protected int count 0;
protected Font font
new Font ("Serif", Font.BOLD, 24);

public void init() {

URL url = getDocunent Base();

try {
Socket t = new Socket (url.getHost(), 8190);
Dat al nput Streamin =

new Dat al nput Strean(t.getlnputStrean());

count = in.readlnt();

} catch (Exception e) {}

Counter Applet (cont'd)

(class Count Ser ver continued.)

public void paint(Gaphics g) {
int x =0, y = font.getSize();
g. set Col or (Col or. green);
g. set Font (font);
g.drawString("You are visitor: " + count,

X, Y);




Broadcast Echo Server

+ To handle multiple requests simultaneously.

*» Broadcast messages received from any client to
all active clients.

* Need to keep track of all active clients.

Broadcast Echo Server (cont'd)

public class Broadcast EchoServer {
static protected Set activeCients =
new HashSet () ;
public static void main(String[] args) {
int i =1;
try {
Server Socket s = new Server Socket (8010);
while (true) {
Socket incomng = s.accept();
Broadcast C i ent Handl er newCl i ent =

new Broadcast C i ent Handl er (i ncom ng, i ++);

activedients.add(newd ient);
newCl i ent.start();

}
} catch (Exception e) {}

Broadcast Client Handler

public class BroadcastC i ent Handl er
extends Thread {

protected Socket incom ng;
protected int id;

prot ect ed BufferedReader in;
protected PrintWiter out;

publ i ¢ synchroni zed void
sendMessage(String nmsg) {

if (out '= null) {
out.println(nsg);
out. flush();

}
}

Broadcast Client Handler (cont'd)

publ i ¢ Broadcast d i ent Handl er ( Socket i ncom ng,

int id) {
this.incomng = incom ng;
this.id = id,
try {
if (incomng !'= null) {

in = new BufferedReader (
new | nput St r eanReader (
i ncom ng. getl nput Strean()));

out = new PrintWiter(
new Qut put StreanmWiter(
i ncom ng. get Qut put Stream()));

} ca{ch (Exception e) {}
}




Broadcast Client Handler (cont'd)

public void run() {
if (in!=null &&
out '=null) {
sendMessage("Hello! ...");
sendMessage("Enter BYE to exit.");
try {
while (true) {
String str = in.readLine();
if (str == null) {
br eak;
} else {
/1 echo back to this client
sendMessage("Echo: " + str );
if (str.trin().equal s("BYE")) {
br eak;
} else {

Broadcast Client Handler (cont'd)

/'l broadcast to other active clients
Iterator iter =
Br oadcast EchoServer. activeCients.iterator();
while (iter.hasNext()) {
BroadcastCientHandler t =
(Broadcastd ientHandl er) iter.next();
if (t '=1this)
t. sendMessage( " Broadcast (" +
id+ "): " + str);

1333

i ncom ng. cl ose();

/[l this client is no |onger active

Br oadcast EchoServer. actived ients. renove(this);
} catch (1 Oexception e) {}




