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Abstract

This report outlines the design and development of a multiple client — server chat program which

follow these requirements:

Multiple clients

No GUI is needed for the server

A simple GUI can be implemented for the server

Clients must be able to choose a nickname

Clients must be able to “whisper” to each other without having messages displayed to
other users

The program was written in Java and Windows socket commands. The design and program are

modular in nature and make maximum use of abstract data types and of software re-use.

Particular attention is paid to Client Interface and experience. The report includes the test

strategies used to verify the correct operation of the program, as well as the entire code. This
project was developed in IntelliJ IDEA Community Edition 2019.3.4 x64.
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Project Description

This project is a multiple client server chat application based on the client-server model using
Java and Windows socket commands. A chat application has two basic components: server and
client. The project itself has six classes. The chat application is a chat room, where multiple
clients in the same port and ip address can send texts to each other via the chat program. Clients
can send messages to the whole chat channel or privately send message to a pacific person in the

chat program. This project was developed using IntelliJ IDEA Community Edition 2019.3.4 x64.

Detail Design
The project contains of 6 different classes with different function to run the application:
- ClientThread:
ClientThread consists of the socket the clients communicate through and an array
containing all other threads in the chatroom. This java class deals with client problem like
checking duplicate name, enter clients name, managing the list of online clients,
welcoming new clients, broadcast message, category message....
- ChatView:
This class sets up the Chat Window GUI for client. There are chat windows for each
client when entering the channel.
- ChatServer:
ChatServer is in charged of setting up the server after the host starting it and running the
server.
- ChatProgram: run the Chat Program.
ChatProgram opens the socket and let host to start the server and clients to enter their

desired sever.
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- ChatModel:

ChatModel starts Client Interface by letting users choosing their desired IP address and port

to enter the chat. Then it stores customers info in the thread and starts the Chat Window.

- ChatClient:
ChatClient handles creating socket, and receiving thread, sending message and closing the
socket.
Testing

1. Test Set up server: This test is to check if the port number is smaller than 1024 or

greater than 65535, the server will notify the host that the listed port is invalid.

(Succeed)
Input X
o 65536 is an invalid port number. Enter the Server port number
- | -
OK Cancel
Input X

2 1023 is an invalid port number. Enter the Server port number

OK Cancel

|
L J

<If wrong port is entered>
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[=l ChatProgram ChatProgram ChatProgram ChatProgram

Starting port: 2403

If the right port is entered, System will announce that the port is starting.

2. Client GUI (Succeed)
This test checks if client enter the right ip address and port, client GUI starts! If the

wrong ip and/or port are entered, the server will not start GUI and report an error!
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| £| Chat Program started! Connecting to localhost: 2403 o X

Enter your name.

Send

Process finished with exit code 0
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@ Chat Program started! Connecting to localhost: 2403

Enter your name.
elcome Lina to our chat room.
o leave enter /quitin a new line.

To send private messages to another clients, hit @ + the name of that client and your message to that

client.
A new user Lina entered the chat room I ***
List of online users:[Lina]

3. Check unique name, duplication. (Succeed)

In the picture, if enter the name Lina, which is the name of one online user in the

server, it notifies back that the name is taken and telling users to choose another

name.
| Chat Program started! Connecting to localhost: 2403 =5 > )£ Chat Program started! Connecting to localhost: 2403 X
Enter your name. Enter your name.
Welcome Lina to our chat room. IThis name is taken! Please try other name!
[To leave enter /quitin a new line. Enter your name.
To send private messages to another clients, hit @ + the name of that client and your message to that [IThis name is taken! Please try other name!
client. |Enter your name.
[** A new user Lina entered the chat room Il ***
List of online users:[Lina]
” Send || ” Send
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4. Check online users and update the list if there is new connection or disconnection.

5.

(Succeed)

Enter your name
/elcome Lina to our chat room.
[To leave enter /quitin a new line
To send private messages to another clients, hit @ + the name of that client and your message to that
client.
[** A new user Lina entered the chat room Il ***
List of online users:[Lina]
[*** A new user Kana entered the chat room Il ***
List of online users:[Lina, Kana]
[=* A new user JK entered the chat room I1l =
List of online users:[Lina, Kana, JK]
[** A new user Kuramoto entered the chat room 1l ***
List of online users:[Lina, Kana, JK, Kuramoto]
[**The user Kuramoto is leaving the chat room 1l ***
List of online users:[Lina, Kana, JK]

2]

Enter your name

/elcome JK to our chat room.
[To leave enter /quit in a new line
To send private messages to another clients, hit @ + the name of that client and your message to that
client.
[** A new user JK entered the chat room I ***
List of online users:[Lina, Kana, JK]
[** A new user Kuramoto entered the chat room 11l ***
List of online users:[Lina, Kana, JK, Kuramoto]
**The user Kuramoto is leaving the chat room 1l **
List of online users:[Lina, Kana, JK]

‘ Send =

Enter your name

his name is taken! Please try other name!

Enter your name.

[This name is taken! Please try other name!

Enter your name.

Welcome Kana to our chat room

[To leave enter /quitin a new line.

To send private messages to another clients, hit @ + the name of that client and your message to that
client.

[~* A new user Kana entered the chat room Il

List of online users:[Lina, Kana]

[*** A new user JK entered the chat room Il ***

List of online users:[Lina, Kana, JK]

[~ A new user Kuramoto entered the chat room Il ***
List of online users:[Lina, Kana, JK, Kuramaoto]

[*** The user Kuramoto is leaving the chat room 1l ***
List of online users:[Lina, Kana, JK]

|£] Chat Program started! Connecting to localhost: 2403 = X

Enter your name
/elcome Kuramoto to our chat room
ITo leave enter /quitin a new line.

client

I+ A new user Kuramoto entered the chat room Il ***
List of online users:[Lina, Kana, JK, Kuramoto]

*** The user Kuramoto is leaving the chat room I ***
[+ Bye Kuramoto ***

List of online users:[Lina, Kana, JK]

To send private messages to another clients, hit @ + the name of that client and your message to that

List of online users is updated whenever there is a new client enter the port and

update when clients leave the channel.

Check sending message publicly and privately: (Succeed)

This test check if the message doesn’t clarify a receiver then it will broadcast to the

whole server. If the receiver is declared, the message will only be sent to the receiver and

the sender.

Sending message to the whole channel
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| £ Chat Program started! Connecting to localhost: 2403

Enter your name

Welcome Lina to our chat room
[To leave enter /quitin a new line.
To send private messages to another clients, hit @ + the name of that client and your message to that
client

***Anew user Lina entered the chat room 11l **

List of online users:[Lina]

*** A new user Kana entered the chat room 1l ***

List of online users:[Lina, Kana]

*** A new user JK entered the chat room Il ***

List of online users:[Lina, Kana, JK]

[*** Anew user Kuramoto entered the chat room Il ***

List of online users:[Lina, Kana, JK, Kuramoto]

™**The user Kuramoto is leaving the chat room Il ***

List of online users:[Lina, Kana, JK]
<Lina> Hi

<Lina> Itis already 2am

c

Enter your name

[Welcome JK to our chat room.

[To leave enter /quitin a new line

4 To send private messages to another clients, hit @ + thi
client

[“** A new user JK entered the chat room I ***

List of online users:[Lina, Kana, JK]

[*** A new user Kuramoto entered the chat room Il ***
List c line users:[Lina, Kana, JK, Kuramoto]

[*** The user Kuramoto is leaving the chat room Il ***
List of online users:[Lina, Kana, JK]

<Lina> Hi

<Lina> Itis already 2am

v
@y
4Apache l&

$Zoom
fletBeans I...

Enter your name

his name is taken! Please try other name!
Enter your name

his name is taken! Please try other name!
Enter your name

Welcome Kana to our chat room.

ave enter /quitin a new line.
send private messages to another clients, hit @ + the name of that client and your message to that
it.

"* A new user Kana entered the chat room Il ***
List
["** Anew user JK entered the chat room !l ***

List of online users:[Lina, Kana, JK]

I** A new user Kuramoto entered the chat room Il ***
List of online users:[Lina, Kana, JK, Kuramoto]

(** The user Kuramoto is leaving the chat room Il ***
List of online users:[Lina, Kana, JK]

<Lina> Hi

<Lina> Itis already 2am

of online users:[Lina, Kana]

Send message privately:

[Enter your name

Welcome Lina to our chat room
[To leave enter /quitin @ new line
To send private messages to another clients, hit @ + the name of that client and your message to that
client

[*** A new user Lina e|
List of online users:[Lina]

[*** A new user Kana entered the chat room Il ***

List of online users:[Lina, Kana]

[*** A new user JK entered the chat room Il ***

List of online users:[Lina, Kana, JK]

“* A new user Kuramoto entered the chat room Il **
List of online users:[Lina, Kana, JK, Kuramoto]

[*** The user Kuramoto is leaving the chat room Il ***
List of online users:[Lina, Kana, JK]

<Lina> Hi

<Lina=> Itis already 2am

(private msg to <@Lina>)<Kana> why are you

the chat room Il ***

Enter your name

[Welcome JK to our chat room

[To leave enter /quitin a new line

To send private messages to another clients, hit @ + th
client

[~ A new user JK entered the chat room Il **

List of online users:[Lina, Kana, JK]

*** A new user Kuramoto entered the chat room It +**

[l trate Deskion

List of online users:[Lina, Kana, JK]
<Lina> Hi
> Itis already 2am

4 Apache
'y

NetBeans I...

ETET your marme

Send

Chat Program started! Connecting to localhost: 2403

-
his name is taken! Please try other name! —
Enter your name.
his name is taken! Please try other name!
me Kana to our chat room
ter /quitin @ new line
d private messages to another clients, hit @ + the name of that client and your message to t
“* A new user Kana entered the chat room Il
List of online users:[Lina, Kana] L
“* Anew user JK entered the chat room Il ***
List of online users:[Lina, Kana, JK]
[+ A new user Kuramoto entered the chat room 11l ***
List of online users:[Lina, Kana, JK, Kuramoto]
[*** The user Kuramoto is leaving the chat room Il ***
List of online users:[Lina, Kana, JK]
<Lina> Hi
<Lina> Itis already 2am
(private msg to <@Lina>)<Kana> why are you h p
-

Send

Send

6. Check if able to receive messages / actions while typing a message. (Succeed)
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This test tests if a client is in proceed of typing her/his message, that person can still

receive message from other clients.

%]

Enter your name

Welcome Lina to our chat room
[To leave enter /quitin a new line
To send private messages to another clients, hit @ + the name of that client and your message to that
client

[** A new user Lina entered the chat room Il **

List of online users:[Lina]

[** A new user Kana entered the chat room Il **

List of online users:[Lina, Kana]

[*** A new user JK entered the chatroom Il ***

List of online users:[Lina, Kana, JK]

[*** A new user Kuramoto entered the chat room 1l

List of online users:[Lina, Kana, JK, Kuramoto]

[*** The user Kuramoto is leaving the chat room Il ***

List of online users:[Lina, Kana, JK]

<Lina> Hi

<Lina> Itis already 2am (£ Chat P

(private msg to <@Lina>)<Kana> why are you hergnter your name

<JK> Did you finish the hw?

| £| Chat Program started! Connecting to localhost: 2403
L C] T

=3 ] Ease Uy omer name
Enter your name.
his name is taken! Please try other name! i
Enter your name
Welcome Kana to our chat room
o leave enter /quitin a new line
To send private messages to another clients, hit @ + the name of that client and your message to t
hat client.
Anew user Kana entered the chat room Il ***
List of online users:[Lina, Kana]
[“* A new user JK entered the chat room Il *+*
List of online users:[Lina, Kana, JK] =
Anew user Kuramoto entered the chat room Il **
List of online users:[Lina, Kana, JK, Kuramaoto]
"*The user Kuramoto is leaving the chat room Il ***
List of online users:[Lina, Kana, JK]
_|sLina= Hi
<Lina= Itis already 2am
(private msg to <@Lina>)<Kana> why are you here?
[Welcome JK to our chat room <JiK> Did you finish the hw?
[To leave enter /quitin a new line
To send private messages to another clients, hit @ + trl
client
A new user JK entered the chat room Il ***
List of online users:[Lina, Kana, JK]
*** A new user Kuramoto entered the chat room Il ***
List of online users:[Lina, Kana, JK, Kuramoto]
**The user Kuramoto is leaving the chat room Il ***
List of online users:[Lina, Kana, JK]
o <Lina> Hi
Photothm . <Lina> Itis already 2am
<JK> Did you finish the hw?

| am doing

|lUstrats: 7 DEsKtop!

Xd
2]

Adobe XD Zoom 4 Apache

NletBeans ...

‘1’ s ) B | Send

7. Server Notification System + Server Stability after Clients Terminate
(Partly Succeed. Actions are displaced in the system. However, some unexpected null
exception occurred if the client terminated by hit close or Alt + F4 instead of typing
“/quit. But this exception didn’t affect the stability of the server. )
This test is to see if actions of clients are printed out by the server. Also, to check if a

client disconnect from the server, will the server function fine.
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ChatProgram &) ChatProgram ChatProgram ChatPrd
List of online users:[Lina, Kana, JK, Kuramoto]

New connection request!New user:Kuramoto

Kuramotodisconnected!

Lina broadcast a message.

Lina broadcast a message.

Kana send a private message to @Lina

JK broadcast a message.

= 6: TODO

List of online users:[Lina, Kana, JK]

New connection request!New user:JK

List of online users:[Lina, Kana, JK, Kuramoto]

New connection request!New user:Kuramoto
Kuramotodisconnected!

Lina broadcast a message.

Lina broadcast a message.

Kana send a private message to |

JK broadcast a message.
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Starting port: 2403

List of online users:[Lina]

New connection request!New user:Lina

List of online users:[Lina, Kana]

New connection request!New user:Kana

List of online users:[Lina, Kana, JK]

8. Client Stable after Server Termination. (Succeed)

This test is to check if the server is terminated, will the client chap program break.

Cientitiead | £ Chat Program started! Connecting to localhost: 2403

ChatProgram ChatProgram Emervm” name

Welcome Maya to our chat room.

ITo leave enter /quitin a new line.

To send private messages to another clients, hit @ + the name of that client and your message to that
client.

*** A new user Maya entered the chat room Il ***

List of online users:[Maya)

java.net.SocketException: Connection reset

Starting pc

List of online users:[Maya]

New connection request!New user:Maya

Process finished with exit code -1
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Future Development

A few possible future developments like ability to attach and send pictures, documents,
... In current design, null exception pointer occurred when client instead of typing /quit, they hit
close or Alt + F4 or a client cancel connection before enter the ip and port. An improved version
of this project can maybe have a database of users containing username and password can be
coupled with the design to main the account. A separate area to display lists of users.
Conclusion — Solution Summary

Chat application is very come used application among users. This report has described
the successful design and development of a multiple client server chat application. With
professional development, this application can come useful for communicating, exchange
information, ....
Appendices

- Codes: https://github.com/quynhha/Multuple-Client-Server-Chat-Application

. ChatServer:


https://github.com/quynhha/Multuple-Client-Server-Chat-Application
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ChatProgram,j g ient.j ChatMo|

ChatServer.java Cha am.jav. java ChatMg
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. ClientThread:
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cleanup

ClientThread java 6] erver.java ChatProgram.java ChatClientjava ChatMoc

ClientThread
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ClientThread

ClientThread java ChatServer.java ChatProgram.java ChatClient.java

ClientThread
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ClientThread.java g jav: Cha ChatC a ChatMog

ClientThread

ClientThr
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. ChatClient:

ClientThread.java & v ¥ ChatProgram.java ChatClient.java ChatMo

ChatClient

ChatClient java ChatMo

ChatClient
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. ChatView:

ChatVi 1pClient\
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. ChatModel:

ClientThr a ChatServer.java ChatProgram.java ChatClient java ChatModel java

ChatMo

ChatModel

ClientTt j ChatServer.java ChatProgram.java ChatClientjava ChatMo

main(String

ChatProgram




