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Hyper Text Transfer Protocol (HTTP)
File Transfer Protocol (FTP)

Telnet

Transport Control Protocol (TCP)
User Datagram Protocol (UDP)
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POP3 - port 110

IMAP - port 143

SMTP - port 25

HTTP - port 80

Secure SMTP (S5MTP) - port 465
Secure IMAP (IMAP4-S5L) - port 585
IMAP4 over SSL (IMAPS) - port 993

Secure POP3 (S5L-POP) - port 995

app App app App
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port port port port
[
TCP or UDP
Packet
Data port # | Data

port wlazini1 Figure
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Server Host Client Host
Step 1: Create a server socket on a port, e.g., Step 3: A client program uses the following
8000, using the following statement: statement to connect to the server:
Network
ServerSocket serverSocket = new e ——— a
. t
ServerSocket(8000); \ Socket socket — new
Step 2: Create a socket to connect to a client, =7 Socket(serverHost, 8000);
using the following statement: "
e ————
N TTTTme=— <=7
Socket socket = /O Stream
serverSocket.accept();

client/server sockets 3 Figure

Server socket sLiii 5.2.1
Server socket slisl 8 axaig 300l dleal)

ServerSocket server = new ServerSocket(port_number);

(L) Gigan @i daladiuf @3 a8 pOrt ladiwly Server socket L dlglae dlls b

java.net.BindException.

. clients (e Juai¥) bl JusinY Ul Y1 Server axiiuw Server socket sl as

Socket serverSocket = server.accept();

client socket Léii 5.2.2

. server ga Jhail wills Jacg client socket cLii¥ LIl ¥l ladiwly client agis

Socket clientSocket = new Socket(serverName,port_number);
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Socket socket new Socket("130.254.204.33", 8000}

Socket socket

new Socket("liang.armstrong.edu", 8000);

Sockets @ladiuwly Sibiludl Ji5 5.2.3

O LN Yl Laavisy cibilull J&il 1/O Strems pladiui @iy client g server jus Jhai¥l digas aic

Jdalasll ods
int port = 8000; int port = 8000;
DataInputStream in; String host = "localhost”
DatalutputStream out; DataInputStream in;
ServerSocket server; DataOutputStream out;
Socket socket; v Socket socket;
Connection

server = new ServerSocket(port); S
socket = server.accept(); socket = new Socket(host, port);
in = new DataInputStream in = new DatalnputStream

(socket.getInputStream()); (socket.getInputStream());
out = new DataQutStream 18] out = new DataOutputStream

(socket.getOutputStream()); Streams (socket.getOutputStream());
Ssystem.out.println(in. readDouble(}); out.writeDouble(aNumber) ;
out.writeDouble(aNumber); System.out.println(in.readDouble());

1/O streams alaaiwls cilaglsall Jalii dslac 4 Figure

alasiul 2h output stream e Jsaslls getinputStream() alaiul &by input stream le Jsaall
streams: (= 4l £ 5Y) 2l input/output streams (s JS Jdisad (Say . getOutputStream()

Text-based stream o
Datatype-based stream o
Object-based stream o
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ObjectInputStream in = new ObjectInputStream(socket.getInputStream());
ObjectOutputStream out = new ObjectOutputStream(socket.getOutputStream());

BufferedReader in = new BufferedReader (new InputStreamReader (socket.getInputStream()));
PrintWiriter out = new PrintWriter (socket.getOutputStream());

DatalnputStream in = new DatalnputStream(socket.getInputStream());
DataOutputStream out = new DataOutputStream(socket.getOutputStream());
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ok (gall server Ll cibily Jluyhs wgis client sLii Lo client/server aladiui @ivw Jlall lia b
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compute area radius

Server I* 5 Client |
area

.1/0 streams alaainly bl Juiind 5 Jlo ) dddee 23 S Gan Jull (<4

Server Client Server Client
radius radius area area

4 ¥ Y 4
| DatalnputStream | | DataOutputStream | | DataOutputStream | | DatalnputStream |
|socket.getInputStream| |socket.get0utputStream| |socket.get0utput5tream| |socket.getInputStream|
| socket | | socket | | socket | | socket |
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import java.io.DataInputStream;
import java.io.DataOutputStream;
import java.io.IOException;
import java.net.Socket;

public class ClientProgram ({
public static void main(String[] args) {

DataOutputStream toServer;
DataInputStream fromServer;
try {
// 1- Create a socket to connect to the server
Socket socket = new Socket("localhost", 8000);
// 2- Create an input stream to receive data from the server
fromServer = new DatalnputStream(socket.getInputStream())

// 3- Create an output stream to send data to the server
toServer = new DataOutputStream(socket.getOutputStream()) ;

double radius = 40;

// 4- Send the data to the server
toServer.writeDouble (radius) ;
toServer.flush () ;

// 5- Get data from the server
double area = fromServer.readDouble() ;

// 6- Display data
System.out.println("Radius is " + radius + "\n");
System.out.println("Area received from the server is "4area+'\n');

// T7- Close Socket
socket.close();

} catch (IOException ex) {
System.err.println(ex.toString() + '\n'");

}
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import java.io.DatalnputStream;
import java.io.DataOutputStream;
import java.io.IOException;
import java.net.ServerSocket;
import java.net.Socket;

import java.util.Date;

public class ServerProgram {

public static void main(String[] args) {
try {
// 1- Create a server socket
ServerSocket serverSocket = new ServerSocket (8000) ;
System.out.println("Server started at " + new Date() + '\n');

while (true) ({
// 2- Listen for a connection request
Socket socket = serverSocket.accept();

// 3- Create data input streams
DataInputStream inputFromClient = new DatalnputStream
socket.getInputStream()) ;
//4- Create data input and output streams
DataOutputStream outputToClient = new DataOutputStream(
socket.getOutputStream()) ;
//5- Listen to clients requests

// 6- Receive data from the client
double radius = inputFromClient.readDouble() ;
System.out.println("Radius received from client: "+4radius+ '\n');

double area = radius * radius * Math.PI;
System.out.println("Area found: " + area + '\n');
// 6- Send data to the client
outputToClient.writeDouble (area) ;

}
} catch (IOException ex) {
System.err.println(ex) ;

}
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clients suac ga Julsill 5.2.4
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Server

A server socket

on a port
A socket for a p
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Client 1 ce Client n
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import java.io.IOException;
import java.net.ServerSocket;
import java.net.Socket;
import java.util.Date;

public class MultiServer {

public static void main(String[] args) {

try {

ServerSocket serverSocket = new ServerSocket ( )
System.out.println("Server started at " + new Date() + '\n');

int clientNo = 1;
while (true) {

Socket socket = serverSocket.accept();

// Display the client number

System.out.println("Starting thread for client " 4 clientNo
+ " at " + new Date() + '\n');

HandleAClient c¢lientHandler = new HandleAClient (socket);

// Start the new thread for the comming request
clientHandler.start ()

// Increment clientNo
clientNo++;

}

} catch (IOException ex) {

}

System.err.println (ex);
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import
import
import
import

public

Jjava.
Jjava.
Jjava.
Jjava.

io.DatalInputStream;
io.DataOutputStream;
io.I0Exception;
net.Socket;

class HandleAClient extends Thread {

private Socket socket;

public HandleAClient (Socket socket) {
this.socket = socket;

}

public void run() {

try

{

// Create data input and output streams

DataInputStream inputFromClient = new DatalnputStream/(
socket.getInputStream()) ;

DataOutputStream outputToClient = new DataOutputStream(
socket.getOutputStream()) ;

double radius = inputFromClient.readDouble() ;

double area = radius * radius * Math.PI;

outputToClient.writeDouble (area) ;

System.out.println("radius received from client:
+ radius + '\n');

System.out.println("Area found: " + area + '\n');

mw

} catch (IOException e) {

}

System.err.println(e);

12 daaall selodl araadlaic .o salaci




