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ANALISIS, PERANCANGAN DAN IMPLEMENTASI
APLIKASI CHATTING BERBASIS OBJEK

Disusun oleh:

Lu’lu’un Nisa’ Kurnia Putri

INTISARI

Komunikasi adalah bagian yang tidak dapat dipisahkan dengan kehidupan
manusia. Bentuk dan media untuk berkomunikasi juga mengalami perubahan
seiring dengan berkembangnya teknologi. Bentuk komunikasi dimulai dengan
komunikasi bertatap muka dan melalui surat, kemudian setelah ditemukannya
jaringan komputer dan koneksi internet, komunikasi semakin berkembang
sehingga dapat dilakukan di mana saja dan kapan saja tanpa harus bertemu
langsung pada satu tempat.

Penelitian ini mengembangkan sebuah sistem komunikasi teks
antarkomputer melalui protokol internet. Sistem komunikasi ini dikhususkan
untuk digunakan pada jaringan lokal atau LAN dan ditulis menggunakan bahasa
pemrograman Java (J2SE) dengan memanfaatkan teknologi multicast
(MulticastSocket) yang telah didukung dalam pemrograman Java. Metode
penelitian yang dipakai adalah metode RAD (Rapid Application Development).
Metode RAD adalah metode pengembangan sistem linier sekuensial yang
menekankan siklus perkembangan yang sangat pendek dengan menggunakan
pendekatan konstruksi berbasis komponen yang meliputi pemodelan bisnis,
pemodelan data, pemodelan proses, pembuatan aplikasi dan pengujian.

Berdasarkan pengujian, aplikasi chatting ini dapat berjalan dengan baik.
Komunikasi teks yang didukung adalah komunikasi public, komunikasi private
dan komunikasi grup. Aplikasi chatting ini menggunakan koneksi peer to peer
yang artinya masing-masing komputer berada pada tingkat yang sama. Aplikasi
chatting ini dapat dikembangkan lebih lanjut dengan menambah fitur-fitur lain
seperti proses login, komunikasi suara, video atau transfer file.

Kata kunci: Instant Messaging (IM), Java, multicast
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ANALYSIS, DESIGN AND IMPLEMENTATION OF OBJECT-
BASED CHATTING APPLICATION

Written by:

Lu’lu’un Nisa’ Kurnia Putri

ABSTRACT

Communication is an inseparable part of human life. Along with the
development of technology, forms and media of communication are also
changing. Communication begins with face to face and by mail communication.
After the invention of computer network and internet connections, communication
develops even further in such it can be done anywhere and anytime without
having to meet in person, and at the same place.

This research developed an inter-computer text communication system via
the internet protocol. This communication system was mainly developed to be
used in local network or LAN and was written in Java programming language
(J2SE) using multicast technology (Multicast Socket) that has been supported in
Java. The research method used in this research was RAD (Rapid Application
Development), a linear sequential system development method which emphasizes
on short development cycle by using component-based construction approach
including business modeling, data modeling, process modeling, application
creation and testing.

According to the result of the testing phase, this chat application can run
well. The supported kinds of text communication are public communication,
private communication and group communication. This chat application uses peer
to peer connection which means that each computer is on the same level. This chat
application can further be developed by adding other features such as login
process, voice communication, video communication or file transfer.

Key words: Instant Messaging (IM), Java, Multicast
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BAB |
PENDAHULUAN

1.1 LATAR BELAKANG

Komunikasi adalah bagian yang tidak dapat dipisahkan dengan kehidupan
manusia. Seiring dengan berkembangnya teknologi, bentuk dan media untuk
berkomunikasi juga mengalami perubahan. Bentuk komunikasi dimulai dengan
komunikasi bertatap muka dan melalui surat. Saat ini setelah ditemukannya
jaringan komputer dan koneksi internet, dengan dukungan aplikasi instant
messaging (IM) seperti yahoo messenger (YM), MSN messenger dan google talk
komunikasi bisa dilakukan dimana saja dan kapan saja tanpa harus bertemu

langsung pada satu tempat.

Instant messaging atau biasa disebut aktivitas chatting adalah komunikasi
dua arah antara satu orang atau beberapa orang baik dengan teks, suara maupun
video. Dan dengan memanfaatkan aplikasi instant messaging ini akan menghemat
waktu, tenaga dan biaya karena tidak perlu lagi melakukan perjalanan yang
melelahkan untuk menjalin komunikasi. Misalnya, pada perusahaan yang
mempunyai gedung yang besar dan tinggi atau lokasi antar divisi yang jauh
sehingga banyak dijumpai orang yang kesana kemari hanya untuk menyampaikan

sesuatu yang akan membuang waktu dengan sia-sia.

Dengan alasan tersebut penulis memutuskan untuk membuat Aplikasi
chatting yang akan dibangun pada jaringan LAN dengan menggunakan Java

Standart Edition (J2SE). Dimana aplikasi ini dapat melakukan pengiriman pesan



teks dan dengan memanfaatkan IP multicast untuk pengirimannya aplikasi ini

dapat melakukan chatting group atau forum diskusi yang akan diatur oleh

moderator pada masing-masing grup.

1.2 RUMUSAN MASALAH

Berdasarkan latar belakang di atas, maka rumusan masalah dalam

penelitian ini adalah :

1.

Bagaimana merancang aplikasi chatting yang mampu meningkatkan
kemudahan dalam berkomunikasi.
Bagaimana mengimplementasikan rancangan aplikasi chatting tersebut

dengan bahasa pemrograman berorientasi objek Java.

1.3 BATASAN MASALAH

Penelitian ini akan membatasi cakupan permasalahan yang terkait dengan

analisis perancangan dan implementasi aplikasi chatting berbasis objek. Masalah

dalam penelitian ini dibatasi dalam hal :

Perancangan pada aplikasi chatting yang akan dibangun menggunakan UML.
Aplikasi chatting yang dikembangkan memanfaatkan transmisi jaringan
multicast pada jaringan LAN.

Aplikasi chatting yang dikembangkan memanfaatkan sistem koneksi peer to
peer.

Aplikasi Chatting yang dikembangkan berbasis komunikasi teks.



1.4 TUJUAN PENELITIAN
Penelitian ini bertujuan untuk merancang dan mengimplementasikan
aplikasi chatting yang mampu meningkatkan kemudahan dalam berkomunikasi

menggunakan bahasa pemrograman berorientasi objek Java.

1.5 MANFAAT PENELITIAN
Hasil penelitian ini diharapkan dapat dimanfaatkan sebagai bahan
pembelajaran bagi pemula dan dapat membantu dalam mempermudah

komunikasi.

1.6 KEASLIAN PENELITIAN

Penelitian yang berhubungan dengan aplikasi chatting sudah banyak
dilakukan. Perbedaan penelitian yang dilakukan dengan penelitian sebelumnya
terletak pada perancangan dan teknologi yang digunakan. Perancangan dalam
aplikasi chatting ini menggunakan UML dan teknologi yang digunakan adalah
teknologi multicast untuk transmisi jaringan dan menggunakan sistem koneksi

peer to peer.



BAB V
KESIMPULAN

5.1. Kesimpulan

Berdasar kegiatan yang telah dilakukan oleh penulis selama perancangan
sampai implementasi aplikasi chatting ini, maka dapat diambil beberapa
kesimpulan berikut:

1. Aplikasi chatting telah berhasil dibuat dengan kemampuan chat public, chat
group dan chat private.

2. Aplikasi chatting yang dibuat hanya dapat digunakan pada jaringan LAN
untuk membantu dalam mempermudah komunikasi antar pengguna dalam
satu jaringan LAN menggunakan komunikasi teks.

3. Menurut hasil pengujian beta aplikasi chatting ini mudah digunakan karena

menggunakan menu yang mudah dipelajari.

5.2. Saran
Aplikasi chatting ini tidak terlepas dari kekurangan dan kelemahan. Oleh
karena itu, penulis memberikan beberapa saran yang dapat digunakan sebagai
acuan dalam penelitian atau pengembangan selanjutnya, yaitu :
1. Aplikasi chatting dalam penelitian hanya dapat mengirimkan pesan teks, ke
depan bisa dikembangkan menjadi suatu aplikasi yang lebih baik dengan
menambah proses login dan kemampuan pengiriman suara, gambar, video

atau transfer file.
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2. Aplikasi chatting ini hanya dapat berjalan pada jaringan LAN, ke depan

dapat dikembangkan dengan memanfaatkan teknologi LAN maupun internet.

Akhirnya dengan segala keterbatasan aplikasi yang dibuat penulis ini,
penulis tetap berharap bahwa aplikasi ini akan memberikan gagasan baru dan
semangat untuk mengembangkan lebih lanjut. Selain itu semoga aplikasi ini dapat

digunakan sebagai pemanfaatan teknologi dalam berkomunikasi.
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KODE PROGRAM

Kode Program yang digunakan dalam aplikasi ini adalah sebagai berikut:

A. MainWindow.java

public class MainWindow extends JFrame

implements WindowListener, ActionListener {

public MainWindow () {

super ("Chatting Application");
thisUser = null;

userPanel = null;

chatPanel = null;

createGroupDlg = null;

joinGroupDlg = null;

leaveGroupDlg = null;
setDefaultCloseOperation (0) ;
LinkManager.initLinkManager (this) ;
if (!LinkManager.isFunctioning()) {

JOptionPane.showMessageDialog(this, "Could not listen

on port: 49252. \nApplication already running or \nsome problem

occured on port.", "Application Cannot Run", 0);

return;
}
thisUser = LinkManager.getThisUser();
String s = conf.getlLastUserName () ;
if (s != null) {
thisUser.rename (s) ;

}

userPanel = new UserPanel (AppUser.userVector, this);
chatPanel = new ChatPanel () ;
Container container = getContentPane();

JSplitPane jsplitpane = new JSplitPane(l, userPanel,

chatPanel) ;

ConfGroup.groupVector) ;

jsplitpane.setOneTouchExpandable (true) ;
jsplitpane.setDividerLocation (180) ;
jsplitpane.setResizeWeight (0.0D) ;
jsplitpane.setContinuousLayout (true) ;
container.add (jsplitpane) ;

buildMenus () ;

enabledAllButtons (false);

pack();

addWindowListener (this);

setSize (new Dimension (683, 395));
setIconImage (iconframe.getImage()) ;
setVisible (true);

addNewUser (thisUser) ;

createGroupDlg = new CreateGroupDialog(this);
joinGroupDlg = new JoinGroupDialog(this,

leaveGroupDlg new LeaveGroupDialog (this,

thisUser.getGroupVector())

LinkManager.startLinkManager () ;
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}
public void addNewUser (AppUser appuser) {
chatPanel.receiveInfoMessage ( (new

StringBuilder ()) .append (appuser.getUserName () ) .append ("
(") .append (appuser.getIPAddress () ) .append (") is
online") .toString());

userPanel.refreshList () ;

}

public void removeUser (AppUser appuser) {
chatPanel.receiveInfoMessage ( (new
StringBuilder ()) .append (appuser.getUserName () ) .append ("
(") .append (appuser.getIPAddress ()) .append (") is
offline™) .toString());
Vector vector = appuser.getGroupVector();
for (int i = 0; 1 < vector.size(); i++) {
ConfGroup confgroup = (ConfGroup) vector.elementAt (i);
if (appuser.isModeratorOf (confgroup)) {
endConfGroup (confgroup) ;
} else {
appuser.leaveGroup (confgroup) ;
leaveConfGroup (appuser, confgroup);
}
}

appuser.setInactive () ;
GroupChatWindow.refreshListAll () ;
userPanel.refreshlList () ;
refreshDisplay () ;

}

public void addNewGroup (ConfGroup confgroup) {
chatPanel.receiveInfoMessage ( (new
StringBuilder ()) .append("New group is created
") .append (confgroup.getGroupName () ) .append (" by
") .append (confgroup.getModeratorName () ) .toString()) ;
joinGroupDlg.refreshList () ;
refreshDisplay () ;
}

public void endConfGroup (ConfGroup confgroup) {
chatPanel.receiveInfoMessage ( (new
StringBuilder () ) .append ("Group
") .append (confgroup.getGroupName () ) .append (" has
ended") .toString()) ;
GroupChatWindow.closeGroupChatWindow (confgroup) ;
confgroup.endGroup () ;
leaveGroupDlg.refreshlList () ;
joinGroupDlg.refreshList () ;
GroupChatWindow.refreshDisplayAll () ;
refreshDisplay () ;
}

public void joinConfGroup (AppUser appuser, ConfGroup
confgroup) {
GroupChatWindow groupchatwindow =
GroupChatWindow.getWindowForThisGroup (confgroup) ;




if (groupchatwindow != null) {
groupchatwindow.refreshList () ;

}
refreshDisplay () ;
}
public void leaveConfGroup (AppUser appuser, ConfGroup
confgroup) {
GroupChatWindow groupchatwindow =
GroupChatWindow.getWindowForThisGroup (confgroup) ;
if (groupchatwindow != null) {
groupchatwindow.refreshList () ;
}
refreshDisplay () ;
}

public void userJoinConfGroup (ConfGroup confgroup) {

if (thisUser.isJoining(confgroup)) {
return;

} else {
confgroup.addMember (thisUser) ;
LinkManager.sendJoinInfo (confgroup) ;
new GroupChatWindow (confgroup, this);
leaveGroupDlg.refreshlList () ;
joinGroupDlg.refreshList () ;
GroupChatWindow.refreshDisplayAll () ;
refreshDisplay () ;
return;

}

public void userLeaveConfGroup (ConfGroup confgroup) {
if (confgroup.getModerator () == thisUser) {
LinkManager.sendEndInfo (confgroup) ;
endConfGroup (confgroup) ;
} else {
LinkManager.sendLeavelInfo (confgroup) ;
confgroup.removeMember (thisUser) ;
}
GroupChatWindow.closeGroupChatWindow (confgroup) ;
leaveGroupDlg.refreshList () ;
joinGroupDlg.refreshlList () ;
GroupChatWindow.refreshDisplayAll () ;
refreshDisplay () ;
}

public void userCreateNewGroup (ConfGroup confgroup) {

chatPanel.receiveInfoMessage ( (new

StringBuilder () ) .append("New group 1is created

") .append (confgroup.getGroupName () ) .append (" by

") .append (confgroup.getModeratorName () ) .toString()) ;
LinkManager.sendNewGroupMessage (confgroup) ;
new GroupChatWindow (confgroup, this);
leaveGroupDlg.refreshlList () ;
GroupChatWindow.refreshDisplayAll () ;
refreshDisplay();
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public void requestJoinGroup (ConfGroup confgroup, String s) {
LinkManager.sendJoinRequest (confgroup, s);

}

public void requestJoinGroup (ConfGroup confgroup) {
LinkManager.sendJoinRequest (confgroup) ;

}

public void receivePublicChatMessage (String s) {
chatPanel.receiveChatMessage (s) ;

}

public void receiveGroupChatMessage (ConfGroup confgroup,
String s) {
GroupChatWindow groupchatwindow =
GroupChatWindow.getWindowForThisGroup (confgroup) ;
if (groupchatwindow != null) {
groupchatwindow.receiveChatMessage (s) ;

}

public void receivePrivateChatMessage (AppUser appuser, String
s) {
PrivateChatWindow privatechatwindow =
PrivateChatWindow.getWindowForThisUser (appuser) ;
if (privatechatwindow != null) {
privatechatwindow.receiveChatMessage (s) ;
} else {
PrivateChatWindow privatechatwindowl = new
PrivateChatWindow (appuser, this);
privatechatwindowl.receiveChatMessage (s) ;
}
}

public void receiveRequestReply (ConfGroup confgroup, int i) {
joinGroupDlg.receiveRequestReply (confgroup, 1i);

}

public void receiveKickMessage (ConfGroup confgroup) {
userLeaveConfGroup (confgroup) ;

JOptionPane.showMessageDialog(this, "Sorry, you're kicked
by the moderator", (new StringBuilder()) .append("Kicked from
") .append (confgroup.getGroupName () ) .toString (), 1);

}

public void receiveInviteMessage (ConfGroup confgroup) {

int i = JOptionPane.showConfirmDialog(this, (new
StringBuilder () ) .append("You're invited to join
") .append (confgroup.getGroupName () ) .append (" by
") .append (confgroup.getModerator () .getUserName () ) .append ("\n Would
you like to join?").toString(), "Invitation to join group", 0);

if (1 == 0) {

userJoinConfGroup (confgroup) ;
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public void receiveRenameMessage (AppUser appuser, String s) {
chatPanel.receiveInfoMessage ( (new
StringBuilder ()) .append (appuser.getUserName () ) .append (" changed
his/her name to ") .append(s).toString()):;
appuser.rename (s) ;
userPanel.refreshlList () ;
GroupChatWindow.refreshListAll () ;
}

public void leaveAllGroups () {
ConfGroup confgroup;
for (Vector vector = thisUser.getGroupVector();
vector.size () > 0; userLeaveConfGroup (confgroup)) {
confgroup = (ConfGroup) vector.elementAt (0);
}
}

private void exitApplication() {
int i = JOptionPane.showConfirmDialog(this, "Are you sure
you want to exit?", "Confirm Exit", 0);
if (i == 0) {
leaveAllGroups () ;
System.exit (0);

}

public void actionPerformed (ActionEvent actionevent) {
String s = actionevent.getActionCommand() ;
if (s.equals("Rename")) {
String sl = JOptionPane.showInputDialog(this, "Enter
your new name to be displayed", "Rename", 3);

if (sl == null) {
return;

}

sl = sl.trim();

if (sl.equals("")) {
JOptionPane.showMessageDialog(this, "Your name

should contain at least one non-spacing character", "Cannot
Rename", 1);

} else {
LinkManager.sendRenameMessage (sl) ;
receiveRenameMessage (thisUser, sl);
conf.setLastUserName (sl) ;
conf.save () ;

}

} else if (s.equals ("Exit")) {
exitApplication();

} else if (s.equals("Create Group")) {
showCreateGroupDialog () ;

} else if (s.equals("Join Group")) {
showJoinGroupDialog () ;

} else if (s.equals("Leave Group")) {
showLeaveGroupDialog () ;

} else if (s.equals("Leave All Groups")) {

leaveAllGroups () ;
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} else if (s.equals("About Program")) {
JOptionPane.showMessageDialog (this, "Video Chat
Application v 1.0\nCopyright (c) 2011 Putri, all rights
reserved.", "Information",JOptionPane.INFORMATION MESSAGE) ;
}
}

public void windowActivated (WindowEvent windowevent) ({
chatPanel.requestFocus() ;

}

public void windowClosed (WindowEvent windowevent) {

}

public void windowClosing (WindowEvent windowevent) {
exitApplication();
}

public void windowOpened (WindowEvent windowevent) {
chatPanel.requestFocus();

}

public static Configuration getConfiguration() {
return conf;

}

public static void main(String argsl[]) {
MainWindow mainwindow = new MainWindow () ;

}

B. LinkManager.java

public class LinkManager {
static class TimeoutThread extends Thread {

private int timeout;
private int state;

@Override
public void run() {
boolean loop = false;
do {
try {
sleep (timeout) ;
} catch (InterruptedException e) {
e.printStackTrace () ;

}

if (state == 1) {
loop = LinkManager.IntroduceTimeout () ;
} else if (state == 2) {

loop = LinkManager.AskGroupTimeout () ;

}
} while (loop);




81

}

public TimeoutThread (int state, int timeout) ({
this.timeout = timeout;
this.state = state;
}
}
public LinkManager () {}
public static void initLinkManager (MainWindow main) {
linkServer = new LinkSocketServer (49252);

if (!linkServer.isFunctioning()) {
return;
} else {

publicMcReceiver = new
MulticastReceiver ("239.167.0.1", 49250);
publicMcSender = new MulticastSender ("239.167.0.1",

49250) ;
mainWindow = main;
userVector = AppUser.userVector;
groupVector = ConfGroup.groupVector;
queueVector = new Vector();
thisUser = createThisUser () ;
return;
}
}
public static boolean isFunctioning() {
if (linkServer == null) {
return false;
} else {
return linkServer.isFunctioning();
}
}
public static void startLinkManager () {
publicMcReceiver.start();
linkServer.start();
sendIntroduceMessage () ;
}
public static void seeQueue () {
System.out.println ("Queue List: ");
for (int i = 0; i < gueueVector.size(); i++) {
AppUser user = (AppUser) queueVector.elementAt (i);
System.out.print ( (new
StringBuilder (String.valueOf (user.getUserName ()))) .append ("

") .toString());
}
}

public static void delayThread(int timeout) {
try {
Thread.currentThread() ;
Thread.sleep (timeout) ;
} catch (InterruptedException e) {
e.printStackTrace () ;
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}

public static AppUser getThisUser () {
return thisUser;

}

public static AppUser createThisUser () {
try |
InetAddress addr = InetAddress.getlLocalHost():;
AppUser user = new AppUser (addr.getHostAddress (),
addr.getHostName (), null);
return user;
} catch (UnknownHostException e) {
System.out.println ("Error when get User Address");
}
return null;

}

public static void removeUser (AppUser user) {

if (user == null || userVector.indexOf (user) == -1) {
return;

}

if (queueVector.indexOf (user) != -1) {

queueVector.remove (user) ;

}

mainWindow.removeUser (user) ;

}

private static String[] getMessageElement (String msg) {

String arr[] = msg.split ("\t");
for (int i = 0; i < arr.length; i++) {
arr[i] = arr[i].trim();

}

return arr;

}

public static void receivePublicMulticastMessage (String
message) {
if (message == null) {
return;
}

System.out.println ((new StringBuilder ("Receive Public

Multicast Message : \n")).append (message) .toString());
int lastidx = 0;
String arr[] = (String[]) null;

int idx = message.indexOf ("\t", lastidx + 1);
String header = message.substring(lastidx, idx);
lastidx = idx;
idx = message.indexOf ("\t", lastidx + 1);
String sender;
if (idx !'= -1) {

sender message.substring(lastidx + 1, idx);
} else {

sender = message.substring(lastidx + 1,

message.length());
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}

if (sender.equals (thisUser.getIPAddress())) {
return;

}

if (header.equals ("PUBLIC CHAT MSG")) {
mainWindow.receivePublicChatMessage (message) ;

} else if (header.equals ("INTRODUCE")) {

AppUser user = null;
LinkSocket linksocket = null;
Socket socket = null;
arr = getMessageElement (message) ;
user = AppUser.getUserWithThisIP(arr[1l]);
if (user != null) {
if (user.getStatus() == 0) {
user.setStatus (1) ;
} else {
return;
}

}
linksocket = LinkSocket.getLinkSocket (arr[1l]);

if (linksocket != null) {

return;

}

try {
socket = new Socket (arr[1l], 49252);
linksocket = new LinkSocket (socket) ;
if (user == null) {

user = new AppUser (arr[l], arr([2],

linksocket) ;

} else {
user.rename (arr[2]);
user.changeSocket (linksocket) ;
}
mainWindow.addNewUser (user) ;
linksocket.start () ;
sendIntroduceReply (linksocket) ;
} catch (IOException e) {
e.printStackTrace();

}

mainWindow.refreshDisplay () ;

} else if (header.equals ("NEW GROUP")) {

arr = getMessageElement (message) ;
AppUser user = AppUser.getUserWithThisIP(arr[l]);
if (user == null) {

return;

}

ConfGroup group = new ConfGroup(arr[2],

arr[3].equals("1"), Integer.parselnt(arrfl4])):;

group.addModerator (user) ;
mainWindow.addNewGroup (group) ;

} else if (header.equals ("JOIN_ GROUP")) {

arr = getMessageElement (message) ;
AppUser user = AppUser.getUserWithThisIP (arr[l]);
if (user == null) {

return;
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AppUser mod = AppUser.getUserWithThisIP (arr[2]);
if (mod == null) {
return;
}
ConfGroup group = mod.getGroup (arr[3]);
if (group !'= null && !group.isJoining(user)) {
group.addMember (user) ;
mainWindow.joinConfGroup (user, group):;
}
} else if (header.equals ("LEAVE GROUP")) {
arr = getMessageElement (message) ;
AppUser user = AppUser.getUserWithThisIP (arr[1l]):;
if (user == null) {
return;
}
AppUser mod = AppUser.getUserWithThisIP (arr[2]);
if (mod == null) {
return;
}
ConfGroup group = mod.getGroup (arr[3]);
if (group != null) {
group.removeMember (user) ;
mainWindow.leaveConfGroup (user, group) ;
}
} else if (header.equals ("END GROUP")) {
arr = getMessageElement (message) ;
AppUser mod = AppUser.getUserWithThisIP(arr[l]);
if (mod == null) {
return;
}
ConfGroup group = mod.getGroup (arr[2]);
if (group != null) {
mainWindow.endConfGroup (group) ;
}
} else if (header.equals ("RENAME")) {
arr = getMessageElement (message) ;
AppUser user = AppUser.getUserWithThisIP(arr[l]);
if (user == null) {
return;
}
mainWindow.receiveRenameMessage (user, arrl[2]);
} else if (header.equals ("PORT INFO")) {
arr = getMessageElement (message) ;
AppUser user = AppUser.getUserWithThisIP (arr[1l]);
if (user == null) {
return;
}
user.setPort (Integer.parselnt (arrf[2]),
Integer.parselnt (arr([3]));
if (queueVector.indexOf (user) != -1) {
queueVector.remove (user) ;
}
mainWindow.refreshDisplay () ;
} else if (header.equals ("STATUS UPDATE")) {
arr getMessageElement (message) ;
AppUser user = AppUser.getUserWithThisIP (arr[l]);
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if (user == null) {
return;
}
user.setStatus (Integer.parselnt (arr[2]));

mainWindow.refreshDisplay () ;

}

public static void receiveGroupMulticastMessage (String message,
MulticastReceiver mcReceiver) {
if (message == null) {
return;
}

System.out.println ((new StringBuilder ("Receive Group

Multicast Msg ")) .append(mcReceiver.getAddress ()) .append(":
\n") .append (message) .toString()) ;

int lastidx = 0;

String arr[] = (String[]) null;

int idx = message.indexOf ("\t", lastidx + 1);
String header = message.substring(lastidx, idx);
lastidx = idx;

idx = message.indexOf ("\t", lastidx + 1);

String sender;

if (idx !'= -1) {
sender = message.substring(lastidx + 1, idx);
} else {
sender = message.substring(lastidx + 1,
message.length());
}
if (sender.equals (thisUser.getIPAddress())) {
return;
}
if (header.equals ("GROUP_ CHAT MSG")) {

ConfGroup group =
ConfGroup.getGroupWithThisReceiver (mcReceiver) ;
if (group != null) {
mainWindow.receiveGroupChatMessage (group,
message) ;
}
} else if (header.equals ("CLOSE STREAM")) {
arr = getMessageElement (message) ;
AppUser user = AppUser.getUserWithThisIP(arr[l]);
if (user == null) {
return;
}
ConfGroup group =
ConfGroup.getGroupWithThisReceiver (mcReceiver) ;
if (header.equals ("ALLOW SPEAK")) {
arr = getMessageElement (message) ;
AppUser user = AppUser.getUserWithThisIP (arr[2]);
if (user == null) {
return;
}
ConfGroup group =
ConfGroup.getGroupWithThisReceiver (mcReceiver) ;




86

public static void receiveSocketMessage (String message,
LinkSocket linksock) {

if (message == null) {
return;
}
String arr[] = message.split ("\t");

InetAddress addr = linksock.getInetAddress|();
System.out.println((new StringBuilder ("Receive socket msg

from ")) .append (addr.getHostAddress ()) .append ("
\n") .append (message) .toString()) ;
for (int i = 0; i < arr.length; i++) {
arr[i] = arr[i].trim();
}
if (arr[0].equals ("PRIVATE CHAT MSG")) {

AppUser user =
AppUser.getUserWithThisSocket (linksock) ;
if (user != null) {
mainWindow.receivePrivateChatMessage (user,
message) ;

}

} else if (arr([0].equals ("JOIN REQUEST")) {
ConfGroup group = thisUser.getGroup (arr[1l]);

if (group !'= null) {
AppUser user =
AppUser.getUserWithThisSocket (linksock) ;

if (group.isJoining(user)) {
return;
}
if (!group.getType()) {
if (group.getPassword() .equals(arr[2])) {

sendRequestReply (linksock, group, 1);
group.addMember (user) ;
mainWindow.joinConfGroup (user, group):;
} else {
sendRequestReply (linksock, group, 3);
}
} else {
sendRequestReply (linksock, group, 1);
group.addMember (user) ;
mainWindow.joinConfGroup (user, group) ;
}
}
} else if (arr[0].equals ("KICK MEMBER")) {
AppUser mod = AppUser.getUserWithThisIP (arr[1l]):;
if (mod == null) {
return;

}
ConfGroup group = mod.getGroup (arr[2]);

if (group == null) {
return;

}

if (!'thisUser.isJoining(group)) {
return;

}

mainWindow.receiveKickMessage (group) ;
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} else if (arr[0].equals("INVITE USER")) {
AppUser mod = AppUser.getUserWithThisIP (arr[1l]):;
if (mod == null) {
return;
}
ConfGroup group = mod.getGroup (arr[2]);

if (group == null) {
return;

}

if (thisUser.isJoining(group)) {
return;

}

mainWindow.receivelnviteMessage (group) ;

public static void sendIntroduceMessage () {
asFirstUser = true;
thisUser.setStatus (1) ;
mainWindow.refreshDisplay () ;

String msg = (new
StringBuilder ("INTRODUCE\t")) .append (thisUser.getIPAddress ()) .appe
nd ("\t") .append (thisUser.getUserName ()) .toString () ;

publicMcSender. send (msqg) ;
(new TimeoutThread(l, 3000)).start():;
}

public static void sendIntroduceReply (LinkSocket linkSock) {
String msg = (new
StringBuilder ("INTRO REPLY\t")) .append(thisUser.getIPAddress()) .ap
pend ("\t") .append (thisUser.getUserName () ) .append ("\t") .append (this
User.getStatus()) .toString() ;
if (thisUser.getStatus() != 1) {
msg = (new
StringBuilder (String.valueOf (msg))) .append ("\t") .append (thisUser.g
etVideoPort ()) .append ("\t") .append (thisUser.getAudioPort ()) .toStri
ng () ;
}
if (linkSock != null) {
linkSock.send (msqg) ;

}

public static void sendCheckGroupMessage () {
thisUser.setStatus (2);
String msg = "ASK GROUP";
int retryCount = 0;
AppUser user = null;
LinkSocket linksock = null;
groupInfoReplyStats = false;
boolean send;
do {
send = false;
for (int 1 = 0; 1 < userVector.size(); i++) {
user = (AppUser) (AppUser)
userVector.elementAt (i) ;
if (user.getStatus() != 3) {
continue;
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}
linksock = user.getLinkSocket () ;

if (linksock == null) {
continue;
}
linksock.send (msqg) ;
(new TimeoutThread (2, 4000)).start();
send = true;
break;
}
if (!send) {
delayThread (2000) ;
retryCount++;
}
} while (!send && retryCount < 4);
if (!send) {
thisUser.setStatus (3);
sendStatusUpdate () ;
}

mainWindow.refreshDisplay () ;

}

public static void sendToAllUser (String message) {
AppUser user = null;
LinkSocket linksock = null;

for (int i = 0; 1 < userVector.size(); i++) {
user = (AppUser) (AppUser) userVector.elementAt (i);
linksock = user.getLinkSocket () ;
if (linksock != null) {

linksock.send (message) ;

public static void sendToPublic(String message) {
if (publicMcSender != null) {
publicMcSender.send (message) ;

public static void sendToUser (String message, AppUser user)
if (user == null) {
return;
}
LinkSocket 1s = user.getLinkSocket () ;
if (1s != null) {
ls.send (message) ;

}

public static void sendToGroup (String message, ConfGroup
group) {
if (group == null) {
return;

}

MulticastSender mcSender = group.getMulticastSender();

{
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if (mcSender != null) {
mcSender.send (message); }}

C. LinkSocketServer.java

public class LinkSocketServer extends Thread ({
private ServerSocket serverSocket;
private boolean listening;
class ProcessLinkThread extends Thread ({
@Override
public void run() {
LinkSocket lsock = null;
if (socket != null) {
lsock = new LinkSocket (socket);
lsock.start () ;

}
}

Socket socket;
final LinkSocketServer this$0
public ProcessLinkThread (Socket socket) {

super () ;
this$0 = LinkSocketServer.this;

this.socket = null;
this.socket = socket;

}

public LinkSocketServer (int port) {

serverSocket = null;
listening = true;
try {

serverSocket = new ServerSocket (port);

} catch (IOException e) {
System.err.println((new StringBuilder ("Could not

listen on port: ")) .append(port).append(".").toString()):;
e.printStackTrace();

}
}

public boolean isFunctioning() {
return serverSocket != null;

}

public void close() {
listening = false;
try {
serverSocket.close () ;
} catch (IOException e) {
e.printStackTrace () ;

}
}

@Override
public void run() {
LinkSocket lsock = null;
listening = true;
while (listening) {
try {
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Socket socket = serverSocket.accept():
(new ProcessLinkThread (socket)) .start();
} catch (IOException e) {
System.err.println ("IOException in
LinkSocketServer run()");
e.printStackTrace () ;

}

1}

D. LinkSocket.java

public class LinkSocket extends Thread {

private static Vector linkVector = new Vector();
private Socket socket;

private ObjectOutputStream output;

private ObjectInputStream input;

private boolean functioning;

class ProcessReceiveThread extends Thread {

@Override

public void run() {
LinkManager.receiveSocketMessage (message, 1ls);

}

String message;

LinkSocket 1s;

final LinkSocket this$0;

public ProcessReceiveThread (String msg, LinkSocket 1s)
super () ;
this$0 = LinkSocket.this;
message = msg;
this.ls = 1s;

}

class ProcessSendThread extends Thread {
@Override
public void run() {
try |
output.writeObject (message) ;
output.flush();
} catch (IOException e) {
e.printStackTrace () ;
System.out.println ("Error sending message");
}
}
String message;
final LinkSocket thiss$O0;
public ProcessSendThread (String msg) {
super () ;
this$0 = LinkSocket.this;
message = msg;

{
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public LinkSocket (Socket socket) {
this.socket = null;
this.socket = socket;
try {
output = new
ObjectOutputStream (socket.getOutputStream()) ;
output.flush();
input = new
ObjectInputStream (socket.getInputStream()) ;
functioning = true;
linkVector.add (this);
} catch (IOException e) {
e.printStackTrace () ;
functioning = false;
H}
public static LinkSocket getLinkSocket (String IP)
for (int i = 0; 1 < linkVector.size(); i++) {
LinkSocket 1s = (LinkSocket) (LinkSocket)
linkVector.elementAt (1) ;
InetAddress addr = ls.getInetAddress();
if (addr.getHostAddress () .equals (IP)) {
return 1ls;
}
}

return null;

}

public InetAddress getInetAddress() {

if (socket == null) {
return null;
} else {

return socket.getInetAddress();

}
}

public void close() {

try
output.close();
input.close () ;
socket.close();
functioning = false;
linkVector.remove (this);

} catch (IOException e) {
e.printStackTrace () ;

}

public void send(String msg) {

if (functioning && output != null) {
(new ProcessSendThread (msg)) .start();
} else {

System.out.println ("No output stream!");

}
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}

@Override
public void run() {
if (!functioning) {
return;
}
String message = null;
do {
try {
message = (String) input.readObject();
(new ProcessReceiveThread (message, this)).start();

} catch (ClassNotFoundException
classNotFoundException) {
System.out.println ("ERROR : Unknown object type
received") ;
} catch (IOException ioExc) {
functioning = false;
AppUser user =
AppUser.getUserWithThisSocket (this);

if (user != null) {
System.out.println ((new StringBuilder ("ERROR
IOException: ")) .append(user.getUserName ()) .append (" -
") .append (user.getIPAddress ()) .toString());

LinkManager.removeUser (user) ;
}
}

} while (functioning);

E. MulticastSender.java

public class MulticastSender {
private String mcAddr;
private int port;
private boolean functioning;
private MulticastSocket mcSocket;
private InetAddress address;
private DatagramPacket packet;

class SenderThread extends Thread {

@Override
public void run{() {
synchronized (mcSocket) {
byte buf[] = new byte[256];
buf = dString.getBytes|();
try {

packet = new DatagramPacket (buf,
buf.length, address, port);
mcSocket.send (packet) ;

} catch (IOException e) {
System.out.println ("IOException in
MulticastSender run()");
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e.printStackTrace() ;

}
return;
}
private String dString;
final MulticastSender this$O0;

public SenderThread (String msg) {
super () ;
this$0 = MulticastSender.this;

dString = msg;

}

public MulticastSender (String mcAddr, int port) {

this.mcAddr = mcAddr;
this.port = port;

try {
address = InetAddress.getByName (mcAddr) ;

mcSocket = new MulticastSocket (port);
mcSocket.joinGroup (address) ;
functioning = true;
} catch (IOException e) {
System.out.println ("IOException in MulticastSender
constructor") ;
e.printStackTrace () ;
functioning = false;

}

public void close() {
mcSocket.close();
functioning = false;

}

public void send(String msg) {
if (functioning) {
(new SenderThread (msg)) .start();

} else {
System.out.println ((new StringBuilder ("MulticastSender
(")) .append (getAddress ()) .append (") is not
functioning") .toString());

}
}

public String getAddress () {
return address.getHostAddress();

}

public int getPort() {
return mcSocket.getPort();

1}
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F. MulticastReceiver.java

public class MulticastReceiver extends Thread {
private MulticastSocket mcSocket;

private InetAddress address;

private DatagramPacket packet;

private boolean listening;

class ProcessReceiveThread extends Thread {

@Override

public void run() {
String message = new String(packet.getData());
if (receiver == LinkManager.publicMcReceiver) ({

LinkManager.receivePublicMulticastMessage (message) ;
} else {
LinkManager.receiveGroupMulticastMessage (message,

receiver);

}
DatagramPacket packet;

MulticastReceiver receiver;

final MulticastReceiver this$0;

public ProcessReceiveThread (DatagramPacket packet,
MulticastReceiver rec) {

super () ;

this$0 = MulticastReceiver.this;

this.packet = packet;

receiver = rec;

public MulticastReceiver (String mcAddr, int port) {

try {
address = InetAddress.getByName (mcAddr) ;
mcSocket = new MulticastSocket (port) ;
mcSocket.joinGroup (address) ;

} catch (IOException e) {
System.out.println ("IOException in MulticastReceiver

constructor");

e.printStackTrace();

public String getAddress () {
return address.getHostAddress();
}
public int getPort () {
return mcSocket.getPort();
}
public void close() {
try |
mcSocket.leaveGroup (address) ;
mcSocket.close () ;
listening = false;
} catch (IOException e) {
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System.out.println ("IOException in MulticastReceiver
stopThread () ") ;
e.printStackTrace () ;
}
}

@Override
public void run() {
listening = true;
do {
try |
byte buf[] = new byte[256];
packet = new DatagramPacket (buf, buf.length);
mcSocket.receive (packet);
(new ProcessReceiveThread (packet, this)).start();
} catch (IOException e) {
e.printStackTrace () ;
}
} while (listening);
System.out.println("MulticastReceiver is closed...");

G. ConfGroup.java

public ConfGroup (String gname, boolean type, String pwd) {

mcReceiver = null;

mcSender = null;

groupName = null;

mcAddress = null;

memberVector = null;

moderator = null;

grouplD = getNextGroupID()

if (groupID == -1) {
System.out.println ("Maximum number of group"):;
return;

}

mcAddress = "239.168.0.x".replaceAll ("x",

String.valueOf (grouplID)) ;
groupName = gname;

groupType = type;

password = pwd;

memberVector = new Vector();

if (groupVector.indexOf (this) == -1) {
groupVector.add (this);

}

public ConfGroup (String gname, boolean type, int id) {

mcReceiver = null;
mcSender = null;
groupName = null;
mcAddress = null;

memberVector = null;
moderator = null;
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mcAddress = "239.168.0.x".replaceAll ("x",
String.valueOf (id)) ;

groupName = gname;

groupType = type;

password = "";

grouplID = id;

memberVector = new Vector();

if (groupVector.indexOf (this) == -1) {
groupVector.add (this);

}

private void reassignDuplicatedID() {

for (int 1 = 0; 1 < groupVector.size(); i++) {
ConfGroup groupl = (ConfGroup)
groupVector.elementAt (1) ;
boolean ok = true;
for (int j = 0; j < groupVector.size(); J++) {
ConfGroup group2 = (ConfGroup)
groupVector.elementAt (j) ;
if (i == j || groupl.groupID != group2.grouplD ||
groupl.getModeratorIP () .compareTo (group2.getModeratorIP()) <= 0) {

continue;

}

int newID = getNextGroupID()

System.out.println ((new StringBuilder ("REASSIGN
")) .append (groupl.getGroupName () ) .append ("
") .append (newlID) .toString());

groupl.setNewID (newlD) ;

ok = false;

break;

}

if (!ok) {
i = 0;

}

private int getNextGroupID() {
int j = 1;
boolean b;
do {
b = false;
for (int 1 = 0; 1 < groupVector.size(); i++) {
ConfGroup group = (ConfGroup)
groupVector.elementAt (i) ;
if (group.getGroupID() !'= ) {
continue;
}
b = true;
break;
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J++;
}
} while (b);
if (3 < 255) {
return j;
} else {
return -1;
}
}

public void addModerator (AppUser mod) {

if (mod == null || moderator == mod) {
return;

}

moderator = mod;

mod.createGroup (this) ;

if (memberVector.indexOf (mod) == -1) {
memberVector.add (mod) ;

}
reassignDuplicatedID() ;

}

public void addMember (AppUser member) {
if (member == null || memberVector.indexOf (member) != -1)

return;

} else {
memberVector.add (member) ;
member.joinGroup (this) ;
return;

}

public void removeMember (AppUser member) {
if (member == null || memberVector.indexOf (member) == -1)

return;

} else {
memberVector.remove (member) ;

member.leaveGroup (this) ;
return;

}

public void endGroup () {
if (groupVector.indexOf (this) == -1) {
return;
}
groupVector.remove (this) ;
moderator.leaveGroup (this) ;
for (int i = 0; 1 < memberVector.size(); i++) {
AppUser member = (AppUser) memberVector.elementAt (i) ;

member.leaveGroup (this) ;
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public void setNewID(int newID) {

groupID = newlD;
mcAddress = "239.168.0.x".replaceAll ("x",

String.valueOf (groupID)) ;
}

public void startGroup() {

stopGroup () ;
mcReceiver = new MulticastReceiver (mcAddress, 50000);
mcSender = new MulticastSender (mcAddress, 50000);

mcReceiver.start () ;

}

public void stopGroup () {

if (mcReceiver != null) {
mcReceiver.close () ;
mcReceiver = null;

}

if (mcSender != null) {
mcSender.close () ;
mcSender = null;

}

public String getModeratorIP () {
return moderator.getIPAddress();

}

public String getModeratorName () {
return moderator.getUserName () ;

}

public boolean isJoining (AppUser user) {
if (getModerator () == user) {
return true;

}

return memberVector.indexOf (user) != -1;

}

public static ConfGroup
getGroupWithThisReceiver (MulticastReceiver mcRec) {

ConfGroup group = null;
i < groupVector.size(); i++) {

for (int i = 0;
group = (ConfGroup) groupVector.elementAt (i)
if (group.mcReceiver == mcRec) {

return group;

}

return null;

}

public static void printGroupInfo () {
System.out.println ("\nConfGroup Info : ");
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if (groupVector.size() == 0) {

System.out.println (" No group available!");
}
for (int 1 = 0; 1 < groupVector.size(); i++) {

ConfGroup group = (ConfGroup)
groupVector.elementAt (i) ;

Vector memberVector = group.getMemberVector () ;

System.out.println ((new StringBuilder (String.valueOf (i

+ 1))) .append(". ") .append(group.getGroupName ()) .append ("
(") .append (group.getMcAddress () ) .append (")
") .append (group.getType () ? "Public" : "Private") .append ("
") .append (group.getPassword()) .toString());
System.out.println ((new StringBuilder (" Moderator
")) .append (group.getModerator () .getUserName () ) .toString()) ;
System.out.print (" Member : ");
for (int j = 0; j < memberVector.size(); J++) {
AppUser member = (AppUser) (AppUser)
memberVector.elementAt (j) ;
System.out.print (member.getUserName () ) ;
if (member != memberVector.lastElement()) {
System.out.print (", ");
}
}
System.out.println("");

H. AppUser.java

public class AppUser {

public AppUser (String IP, String name, LinkSocket 1s) {
IPAddr = null;
username = null;
groupVector = null;
linksocket = null;
IPAddr = IP;

username = name;

linksocket = 1s;

groupVector = new Vector();

status = 1;

if (userVector.indexOf (this) == -1) {

userVector.add (this);
}

public static void sortVector () {
AppUser arrUser[] = new AppUser[userVector.size()];
userVector.copylInto (arrUser) ;
insertionSort (arrUser) ;




100

}

private static void insertionSort (AppUser arrUser[]) {
for (int 1 = 1; 1 < arrUser.length; i++) {
int j =1 - 1;
AppUser temp;
for (temp = arrUser[i]; Jj >= 0 &&
arrUser[j] .username.compareTo (temp.username) > 0; j--) {
arrUser[j + 1] = arrUser[j];

}

arrUser[j + 1] = temp;

}
userVector.clear();

for (int i = 0; i < arrUser.length; i++) {
userVector.add (arrUser[i]) ;

}

public void joinGroup (ConfGroup group) {

if (group == null || isJoining(group)) {
return;

}

if (groupVector.indexOf (group) == -1) {

groupVector.add (group) ;

}
group.addMember (this) ;

}

public void createGroup (ConfGroup group) {

if (group == null) {
return;
}
if (groupVector.indexOf (group) == -1) {

groupVector.add (group) ;

}
group.addModerator (this) ;

}

public void leaveGroup (ConfGroup group) {
if (group == null || !'isJoining(group)) {
return;

}

groupVector.remove (group) ;

if (group.getModerator () == this) {
group.endGroup () ;
} else {

group.removeMember (this) ;

}

public void rename (String newName) {
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username = newName;

}

public void changeSocket (LinkSocket newSocket) {
LinkSocket temp = linksocket;
linksocket = newSocket;
if (temp != null) {
temp.close();

}

public void setInactive() {
if (linksocket != null)
linksocket.close();
linksocket = null;

{

}

for (int i = 0; i < groupVector.size(); 1i++) {
ConfGroup group = (ConfGroup)

groupVector.elementAt (i) ;

leaveGroup (group) ;

}

status = 0;
groupVector = new Vector();

}

public static void removeUserWithThisIP (String remIP) ({
AppUser user = getUserWithThisIP (remIP) ;
if (user != null) {
user.setInactive () ;

}
public static void removeUserWithThisSocket (LinkSocket socket)
AppUser user = getUserWithThisSocket (socket);

if (user != null) {
user.setInactive () ;

}

public ConfGroup getGroup (String groupName) {

for (int 1 = 0; 1 < groupVector.size(); i++) {
ConfGroup group = (ConfGroup)
groupVector.elementAt (i) ;
if (group.getGroupName () .equals (groupName)) {

return group;

}

return null;

}

public boolean isJoining (ConfGroup group) {
if (group.getModerator () == this) {
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return true;

}

return groupVector.indexOf (group) != -1;
}

public boolean isModeratorOf (String groupName) {
for (int 1 = 0; 1 < groupVector.size(); i++) {
ConfGroup group = (ConfGroup)

groupVector.elementAt (i) ;
if (group.getModerator () this &&

group.getGroupName () .equals (groupName) ) {
return true;

}
}

return false;

}

public static AppUser getUserWithThisIP(String IP) {
if (userVector.size() == 0) {
return null;

}

for (int i = 0; 1 < userVector.size(); i++) {
AppUser user = (AppUser) userVector.elementAt (i) ;
if (user.IPAddr.equals (IP)) {
return user;

}

return null;

}

public static AppUser getUserWithThisSocket (LinkSocket socket)

for (int i = 0; 1 < userVector.size(); i++) {
AppUser user = (AppUser) userVector.elementAt (i);
if (user.linksocket == socket) {

return user;

}

return null;

public static AppUser getUserWithThisIndex (int 1) {

if (i < 0 || i > userVector.size() - 1) {
return null;
} else {

return (AppUser) userVector.elementAt (i);

}
}

public static int getIndexOf (AppUser user) {
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return userVector.indexOf (user);

}

public static void printUserInfo() {

System.out.println ("\nAppUser Info : ");
if (userVector.size() == 0) {
System.out.println (" No user online!");
}
for (int i = 0; 1 < userVector.size(); i++) {
AppUser user = (AppUser) userVector.elementAt (i)
System.out.println ((new StringBuilder (String.valueOf (i
+ 1))) .append(". ") .append(user.getUserName ()) .append (" -
") .append (user.getIPAddress ()) .append ("

(") .append (user.getStatus ()) .toString());
Vector groupVector = user.getGroupVector();

System.out.println (" Join group : ");
for (int j = 0; j < groupVector.size(); Jj++) {
ConfGroup group = (ConfGroup) (ConfGroup)

groupVector.elementAt (j) ;
System.out.println((new StringBuilder ("
")) .append(j) .append (".
") .append (group.getGroupName () ) .toString()) ;
if (group.getModerator () == user) {
System.out.print (" as moderator\n");
} else {
System.out.print (" as member\n");

}

}

LinkManager.seeQueue () ;

1)
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