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[bookmark: _Toc198319437]IRC Application
The application should be able to run a server that supports multiple clients through multithreading.
[bookmark: _Toc198319438]Scope
This project is written in Java with Visual Studio Code as the choice for socket programming and developing an IRC protocol. The objective for this project is to create a chat application using Java that can run multiple clients in a server.
· The requirements include the user access to join a server if the client has a matching port number using sockets to communicate to one another. 
· The application should provide the server information on who has joined the IRC or left. In addition to this, the client should be able to send and read messages.
· The application should be able to set a client with a nickname to assign. 
· The client handler for the client should be able to data transfer by sending messages with the client having a unique identification. 
· Group discussions in the chat room provided by the server can support messages that can be readable to anyone in the group. 
· The clients can not only read messages sent by the client but are able to see who has joined and left the chat room.



[bookmark: _Toc198319439]Report of the Program
The methods, classes and blocks used to write the program were produced to achieve a functional application. The result are as follows:

[bookmark: _Toc198319440]Server Class
[bookmark: _Toc198319441]Try/Catch Block
Try/Catch is comprised of two blocks respectively. [1] With try block, it is first executed. If in any case an exception is thrown, the catch block will then be executed.
[image: ]
While the try block is executed, the server socket is running and will accept once a client has connected before the rest of the server is able to run.
The clientHandler is a socket used from the accept method from the serverSocket.
Threads are the sequential flow of instructions for the computer to read that can be executed independently. When the program is running, the thread is in process. Multiple threads can run at the same time and perform different tasks while in the same program. [3]
[bookmark: _Toc198319442]ServerSocket
Server will listen for clients that are connecting to the Port Number. The server socket waits for requests to arrive over the network. [2]
[image: ]
A port number is registered: 9999 is a registered port, the unique identifier for a specific process to which another device with the matching port number or other network message is to be forwarded when it arrives at the server it matches. [4]
[image: ]
CloseSocket executes when an error occurs in the try block and to avoid nested catches from the serverSocket block.





[bookmark: _Toc198319443]ClientHandler Class
[image: ]
[bookmark: _Toc198319444]Try/Catch Block Method
‘this’ method applied to object. The socket used to make the object from the clientHandler in the ArrayList.
Objects such as bufferedWriter and bufferedReader wrapped in streams. Each socket has an output to send data towards clients.
The variable is also used for ClientUsername so that the object can pass to the arraylist of the Clienthandler. [5]
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Method with try… catch defined to terminate the server completely to stop the application from running. The null reference to point that the method has no object available or return value.
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[bookmark: _Toc198319445]Client Class
Using the buffered… classes to efficiently read the characters, arrays, and strings
[image: A computer screen with text
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sendMessage method is called that is used to send messages to the clienthandler. Scanner is used to receive input for the console.
The messageToSend as String is declared after a user sends a message so that the Scanner can pick up the string to be transferred into the console chat.
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Thread is used to create a thread for every client. Runnable is utilised to not only create a thread, but it also implements the class with another class. 
[image: A computer screen with text on it
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[bookmark: _Toc198319447]

Testing the Application
The application has been tested to inspect if the consoles for the server and client are working properly. 
[bookmark: _Toc198319448]Server Console
The message does not appear to read any messages yet as the block method in the server class has not picked up on the clients joining or matching port to connect.
[image: ]The server will be receiving messages if someone has joined the application. There is no receiving message that someone has left.
[image: ]




[bookmark: _Toc198319449]Client Console
The client that is currently running the application are met with a message that they must enter a username before proceeding to the chat room. 
[image: ]
The application can run multiple clients as shown with usernames. 
[image: ]
Once a client has entered their names for the chat, the server will be notified of the presence of the clients that have successfully connected to the server.
[image: ]


[bookmark: _Toc198319450]Input/Output
To test the input and output, the clients can send and receive message from both ends. Communication can be sent one-to-one, with another person. The client is ready to chat once submitting their username, and they will be informed of others when they come online.
[image: ]
With client (‘Test2’) leaving, the client (‘Test1’) can see the message to notify them that the other client has left successfully.
The chat log provides inconsistencies. However, it shown a demonstration that two clients can read and send messages directly to each other while the server is still running that provides them service.  Once all clients leave, the server won’t run once another client has joined. 
[image: ]


[bookmark: _Toc198319451]Recommendations
It is strongly recommended to the understand and learn further about the elements of sockets (server and client), surrounding the endpoint of a two-communication link up between two commands running on a network. This represents the connection between server and client, or multiple clients.
The program could be adjusted further with better writing to make it appear more readable with better functionalities than the last iteration. 
[bookmark: _Toc198319452]References
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//Applying try block allows definition of a block of code to be t

try {

while

} catch

Iserversocket.isClosed()) { //uhile serversocket is co

//Declare Socket object
Socket socket = serverSocket.accept(); //accept method is
Systen.out.println(x:"Someone has connected!");

//C1ientHandler declared as clienthandler as this class e
//C1ientHandler object is used to send and receive msg wi
ClientHandler clientHandler = new ClientHandler(socket);

17 New Threads provide a way for a program to perform mul
Thread thread = new Thread(clientHandler);
thread. start(); //Start to run the Thread method

//A thread is a sequential flow of instructions in the pr
//hen the progra is running, the the thread is in proce

(ToException e) {

e.printstackTrace();
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Run main | Debug main | Run | Debug

public static void main(String[] args) throws IOException {
Serversocket serverSocket = new ServerSocket(port:9999);
Server server = new Server(serversocket);
server.startserver();
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//3f an error occurs in the try block
public void closeSocket() {
try {
if (serversocket != null) {
serversocket. close();

}

} catch (I0Exception e) {

e.printstackrace(); //method
¥
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public class ClientHandler implements Runnable { //Running on a seperate Thread

//Tracking a list of clients that are available in the server to communicate one and another while server is running
public static ArrayList<ClientHandler> clientHandlers = new ArrayList<>(); //static is used to belong to this class
//Declare objects for the ClientHandler property

private Socket socket; // Link between client and server through communication on the same network.

private BufferedReader bufferedReader; //Reads messages

private Buffereduriter buffereduriter; //Sends messages that have been sent from other clients

private String clientUsername; //Assign to any name.

public ClientHandler(Socket socket) {

/1applying try block allows definition of a block of code to be tested through the 1/0 exceptions.

/1This is used to set the socket in the server class

try {
this.socket = socket; //this method used to make the object from the ClientHandler
//Each socket has an output stream that can send data to other clients in same server
//0utput. .. /Tnput... = char stream (wrapped) // getOutput... = byte stream (wrapped)
this.buffereduriter = new Buffereduriter(new OutputStreamiiriter (socket.getOutputStrean()));
//vhat client is sending to other clients in the server.
this. bufferedReader = new BufferedReader(new InputStreanReader (socket.getInputStrean()));
//Message that can be sent under the client username
this.clientUsername - bufferedReader . readLine();
//passed to the arraylist of the ClientHandler
clientHandlers.add(this)
broadcastMessage("SERVER: * + clientUsername + " has entered the chat

} catch (I0Exception e) { //prevent nested try catch block
shutdownapplication(socket, bufferedReader, buffereduriter); //Close socket





image10.png
public ClientHandler(Socket socket) {

/1applying try block allows definition of a block of code to be tested through the 1/0 exceptions.

//This is used to set the socket in the server class

try {
this.socket = socket; //this method used to make the object from the ClientHandler
//Each socket has an output stream that can send data to other clients in same server
//0utput. .. /Tnput... = char stream (wrapped) // getOutput byte stream (wrapped)
this.buffereduriter = new Buffereduriter(new OutputStreamiiriter (socket.getOutputStrean()));
//vhat client is sending to other clients in the server.
this. bufferedReader = new BufferedReader(new InputStreanReader (socket.getInputStrean()));
//Message that can be sent under the client username
this.clientUsername - bufferedReader. readLine();
//passed to the arraylist of the ClientHandler
clientHandlers.add(this);
broadcast("SERVER: " + clientUsername + " has entered the chat."

} catch (T0Exception e) { //prevent nested try catch block
shutdownapplication(socket, bufferedReader, buffereduriter); //Close socket
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public void removeClientHandler() {
clientHandlers.remove(this); //removes current handler after client leaves
broadcast("server INFO: " + clientUsername + " has left the chat.”);

¥
public void shutdownApplication(socket socket, BufferedReader bufferedReader, Buffereduriter buffereduriter) {
removeClientHandler();
try { //try catch block to shutdown the server
if (bufferedReader 1= null) {
bufferedReader. close();
}
if (bufferediriter 1= null) {
buffereduriter. close();
}
if (socket != null) {
socket.close();
}
} catch(T0Exception e) {
e.printstackTrace();
b
¥
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public void sendMessage() {
try {
buffereduriter.write(usernane); //identifier for bufferreduriter
buffereduriter.neuLine();
buffereduriter. flush();

Scanner scanner = new Scanner(System.in); //input for the console for messages to send
while (socket.isConnected()) { //get user messages and send to console

String messageTosend = scanner.nextLine();

bufferediriter. write(username + + messageTosend) ;

bufferediriter. neuLine();

buffereduriter. Flush();

}
} catch (I0Exception e) {
shutdownApplication(socket, bufferedReader, buffereduriter);
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public void sendMessage() {
try {
buffereduriter.write(usernane); //identifier for bufferreduriter
buffereduriter.neuLine();
buffereduriter. flush();

Scanner scanner = new Scanner(System.in); //input for the console for messages to send
while (socket.isConnected()) { //get user messages and send to console

String messageTosend = scanner.nextLine();

bufferediriter. write(username + + messageTosend) ;

bufferediriter. neuLine();

buffereduriter. Flush();

}
} catch (I0Exception e) {
shutdownApplication(socket, bufferedReader, buffereduriter);
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//Every client has a seperate thread that will await a new message
public void listeningForMse() {
new Thread(new Runnable() { //Creating and object with Thread. Runnable is used to run a separate thread
@override //uhen the same method from this class has the same as the Clienthandler class
public void run() {
String msgFrom6C;

while (socket.isConnected()) { //seperate thread from client to wait for a message
try {
msgFromGC - bufferedReader. readLine();
System.out. println(nsgFromGe) ;
} catch (I0Exception e) {
shutdounApplication(socket, bufferedReader, buffereduriter);
b
¥
¥
}).start();
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PROBLEMS @ OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS oA X

PS C:\Users\Adwin24-25\Downloads\JM SP Assignment (3)> & 'C:\Program Files\Java\jdk-23\bin\java.exe’ *-XK:+ShouCodeDetailsInExceptionessages’ ‘~cp’ *C:\Users\Adwin24-25\AppData\Roaming\Code\User\work ¥ Run: Client
spacestorage\d7e43d42ea29962d42f0c5b11dc58265\redhat. java\jdt_ws\J SP Assignment (3)_f7884d26\bin’ 'Server -

| B e sener
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sRosievs @ OUTPUT  DESUGCONSOLE  TERMINAL  PORTS
PS C:\Users\Adwin24-25\Dounloads\JH SP Assignment (3)> &
spacestorage\a7e43d42ea29962d42f0c5b11d58265\redhat . java)

‘Someone has connected!
‘Someone has connected!
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proBiEMs @ OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS

PS C:\Users\Adwin24-25\Dounloads\JH SP Assignment (3)> ¢
26220062d42F8C5b11dc58265\redhat . java\jdt_ws\IM SP Assig;
Enter your usernane:

Test 1]
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sRosievs @ OUTPUT  DESUGCONSOLE  TERMINAL  PORTS
PS C:\Users\Adwin24-25\Dounloads\JM SP Assignment (3)> &
spacestorage\a7e43d42ea29902042F6C5b11dc58265\redhat . jav:
Enter your usernane:

Test]]
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PS C:\Users\Admin24-25\Downloads\JH SP Assignment (3)>
spacestorage\d7e43d42ea29962d42f0c5b11dC58265\redhat . ja
Enter your usernane:

Test1

SERVER: Test 2 has entered the chat.

i
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PROBLEMS @ OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS

PS C:\Users\Adwin24-25\Dounloads\JH SP Assignment (3)> & C
'26220962d42F8C5b11dc58265\redhat . java\jdt_ws\M S Assignmen
Enter your usernane:

Test 1

SERVER: Test2 has entered the chat.

Hi

Test2: Hello

Test2: Hello

This is also a test
Test2: Ok

Test2: Time to leave
Same

Bye
Test2: Bye
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while (!serversocket.isClosed()) { //uhile serverSocket is constantly running //While client is in waiting

//Declare Socket object
Socket socket = serverSocket.accept(); //accept method is used. The server won't run until a client has connected
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