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INTRODUCTION 


In the network world there are so many new and old protocols that was made specifically for real time application and in our case we will describe some of them that are concerned with voice but unfortunately these protocols (like: Session Initiation Protocol (SIP),H.323 ,….) need a special hardware to under stand there work and also we read some topics about the Voice Over Internet Protocol and the main problem in this is that there was no information about how to program or what to use to do the work all what we found is just explanation about how these protocols work over the network ,simply just description of meta work that these protocols do to deal with the voice in the network environment . So we changed our work to use a  Java Media Framework (JMF).
JMF is a collection of classes and interfaces that build some API’s that deals with real time things like sound, video ,etc .

Description :
 
Our project is divide into two separated parts the voice\text chatting part (Instance Messages)with ftp and the voice mail part where both of them lays in the Client side and the Server side ,on each Client and Server we divide the work to be done by separate classes and then the main class will integrate them to do the work ,this thing increase the project functionality and make it easier to under stand but it still difficult to separate the work 100% and divide it on classes so that each one do a separate part of the work . 
The Client Side :


The clients can chat each other via a UDP connection, and each client can make chatting to more than one client but they have to be connected to the server at first ..

The client connect the server via a TCP connection that the server use to update the clients list that are currently connected to it, so that the client has a live list of the clients that are currently connected to the server so he is able to chat any one of them by just clicking on the client name and a chat frame will open for chatting and if the clients wants to talk (voice chat) they just requesting that  by clicking on the Call button in the chat frame but its between two clients only also we add a voice mail that the clients can use to send voice mails to each other and the client can send the mail by capturing the message and send it or by choosing a media file to send as a mail.


The Client side consist of many classes each of them has its own work to do, and each one handles special events :


1-Clientgui (the interface class):


This class is simply a container that contain the GUI components used in the Client side and here we will describe them:


First of all the GUI is a Frame that contains three main components a List(users) ,JTabbedPane(tabbedPane) ,JTextArea(display)  :


users : its where the application display the clients name that are currently connected to the server.

display : it’s a text area that the application displays all the messages that are received from other clients or the server and it also displays the port ,IP ,packet size (for text only)  of the client messages came from other clients ,its simply the history.

tabbedPane : it’s a JTabbedPane that contain almost all the components of the Client side this tabbedpane consists of two tabs Configuration ,Voice Mail .the Configuration  tab is enabled all the time but the Voice Mail is enabled only when the connection is established to the server so that the members can’t access there vmails(voice mails) accounts until they connect the server . now we are going to describe

the components contained in these tabs :


Configuration tab components :

These components are concerned with the configuration of the connection  and the capture device .


Server IP : it’s a JTextField that is used to enter the server IP and it will be disabled when the connection is occurred .


Captuer Device : it’s a JTextField that is used to display the selected capture device and its disabled all the time the capture device is a way that the sound card support in formatting the sound in .


Browse : it’s a JButton that opens a selection dialog for the client to choose the capture device . 


MAC  Address : it’s a JTextField that is used to display the MAC Address of the machine that the application run’s on and we will explain way we display it later and its disabled all the time.

User Name  : it’s a JTextField that is used to enter the user name that he wants to be displayed in the users list.

Connect to server : it’s a JButton that establish the connection to the server and when the connection occurred it will be disabled .


Voice Mail tab components :
These components are used to handle the  voice mails operation’s like connecting to voice mail server database and manipulate the voice mails (listen ,delete ,send):


Voice mail user : this JTextField is used to enter the voice mail user .


Password : it’s a JPasswordField that is used to enter the password of the client and both the voice mail user and the password values are taken to be used to check if the voice mail user is a member and if his password matches with the one in the database .


Show Mail : this JButton is used to request the server side to check if the data about the user is correct (password and vmail name)  if so the server side will send the response as HTML that the JEditorPane will display also if the entered data is wrong this button text will become Sign out so that the user can sign out his voice mail.


Sign Up: this JButton is used by users to sign uo new voice mail account and when pressed the client side generates an HTML page that has fields that the client have to enter so these data sent to the server side to register him, and the main command in its action listener is Get.execcommand("explorer .\\Save.htm"); .


The voice mail JTabbedPane :

This tabbedpane has two tab’s one is considered in viewing , deleting ,listening to voice mails  while the other tab handle the sending of voice mail.

And here we describe each tab of them:       


Mails: this tab has only on component that is the JEditorPane this editorPane is used to display the HTML received from the server side so the user can manibulate his mails also it displays Error messages generated by the server side .

Send Mail : this tab has lots of work to do and it has many components and it handle the sending process and its disabled until the check of correct

 voice mail user and password is done here we describe its content :


Sendto :it’s a JComboBox that has values requested from the server side , these values are simply the voice mail user name and his voice mail account name. 

Subject : is a description of what the message contain that field is stored by the database .


Media Source : is a buttongroup that returns which source to use for the audio we want to send it as a mail and here we have only two supported file types the .GSM and the .MOV file type.

Send : this jbutton job is to start transmitting to the server and when this button if pressed and the selected in the radio group is the capture then a progresspare will appear with one button to and the client will start capturing for 40 seconds unless the client pressed the button stop that will stop the capturing and sending of the audio . in the other case that the selected is the media file the client will open an open file dialog to choose a file to send. And in both cases we use simple file transfer on the TCP connection .

2-Client( the main class):
This class is the main class in the Client side and it’s the class that integrate the work of the Client side, In this class we implement the action listeners that belong to the GUI components of the Client form so that we can handle each event occur ,it also generates the requests for the server side in the Server side and take the response from them and that is mainly appears in the EditorPan that displays the HTML that the server side sends  

The client class has two internal classes one named as Ready class and the other one is called the Link class which implements the HyperlinkListener  that’s used to handle the hyperlink events generate by the HTML in the EditorPane ,the ready class holds up some global variables of different types that are used among the Client side the most important variable in it is :

1. table : variable of type Hashtable that the Client stores the IP(destination IP) and the corresponding chat frame (type of JFrame )name so if the client receives a message from other client he can determine to which chat frame it belong.

2. socket1 : variable of type Sockethandler this is another class in the Client side we will describe later.
3. user_list_message :variable of type Hashtable that the Client stores the client IP and the corresponding client name so that we can take the corresponding IP of any client name that is connected to the server.
3-Subchat : simply the chat frame ,this class is responsible to handle the chatting between two clients and it sends a request to voice chat to other clients also it has its own GUI its GUI component is simply two text areas on for writing data to be sent the other is for displaying the received messages in the chat and it have three buttons two for requesting and ending of voice chat and the third is for sending a message.


4-Udpsockethandler : the class extends thread we made it to be like that is for the blocking receive functions that the UDB has so if we didn’t extends thread in it  will block the whole computer until it receives something , and it process the request sent to it via UDB and then sends the request to the special class to handle it the constructer of this class take 4 parameters ( DatagramSocket s, DatagramPacket send, DatagramPacket receive, Clientgui gui) these variables are passed to the udpsockethandler so that it can access the gui of the application and also it takes a send datagramepacket so that he knows what to send. Also the this class is the one that is responsible about lunching the classes related to voice transmitting and releasing and it use the table (described in the ready class) and the IP of the sender to handle to which chat frame to send the coming message.
5-Sockethandler : implements Runnable this class is the one that deals with the TCP connection between the client side and server side ,it really do work on some UDP sending only that is the sending in UDP is not blocking so there is no fear from UDP here ,in the class constructer it take a gui of type Clientgui that is for enabling the Voice Mail tab and disabling the connect button and the server IP textfield and to print some messages in the history display and to update the users list and the most important thing in it is that it is the class that create the Udpsockethandler that hand the UDP and it creates it as a Thread so that it don’t block and due to the receive of the TCP connection between Server Side and Client Side we made this class to implement Runnable so we can put the blocking cod in the run() function and call the start() function .


6-Get :it’s a class that has static method called execcommand(String command) this class is simply execute a command in the DOS we write it to help us in opining the HTML in the internet explorer.


7-MacAddress : this class do almost the same work as the Get class it also has a static method that execute the command (ipconfig/all) and return from that the mac address of the computer .  

8-WHtml : this class uses FileOutpueStraeam to write HTML to the file Save.htm so that this file can be used in the Sign up button action listener to do Get.execcommand("explorer .\\Save.htm") this command will simply lunch the explorer to open the Save.htm that will request the server side to submit its request.


9-Timer1 : extends timer implements runnable we made it like that due to we will use it as a timer to indicate when the 40 second of recording will finish so that it can close the transmission also it invoke the uploader class that will upload the captured file to the server.


10-Capture: the responsibility of capturing sound from the Mic and make it ready in the buffer to send it lays on this class.

This class deals with a fix buffer in the system that is actually a file that the class reads from the mic and then put it in the file .

First the capture class gets the supported capture devices the it take the first on then it gets the information about that capture device and these information’s describes the supported sampling rates and configurations that this device support then it takes the last one that it will be the smallest sampling rate that’s means the smallest size and this sampling rate is 8 KHz and then it configure the device on that information.


Next to that the class defines data source that takes a locator of the capture device, the locator is simply a descriptor for media data and the DataSource manages the life-cycle of the media source by providing a simple connection to a media data using a connection protocol. And before that we have to mention that the datasource for a capture device is created by a class called manager this class can create a datasource for capture devices.


Next to that the datasource is ready and we can take from it data so we have to create a file with specific formats and in our case we toke the QUICKTIME (.mov,.gsm)  then we create  The Processor which is an interface that defines a module for processing and controlling time-based media data and the Manager can create it and give it the fileformat and the device format and the input data source so that it can generate a data source as an output, then we pass that data source and a medialocator of the file (that we want to save the captured data to that have static path c:\fff.mov)to a data sink object were a data sink is an interface of how we will format the media data, then the data will be captured and saved to the file.

11-Receive : implements ReceiveStreamListener, SessionListener,

ControllerListener these listeners are used to handle new stream coming ,new participant ,and controlling the network channel it takes the port’s , IP’s in an array as a parameters so that it can listen on these channels  . this class is specialized in handling the voice data that are sent by other side as streams ( Client o Server) its idea that I create an RTPManager and from this RTPManager (that is considered as session manager) we tack the control of the network channel the we start to create datasource and then we complete as described in the Capture class.


12-RTPServer :the RTPServer class has an internal class work as an action listener that handles the actions generated by the RTPManager or Data sources or by the Processor .
This class works by creating an RTPManager and then configure it then we can start sending streams by this function rtpManager.createSendStream( outSource, int )  this function will start send streaming from the DataStream that is geven to it ,this datastream istake from aprocessor that work on the medialocator that the RTPServer take its file path from the RTPServer constructor RTPServer (String locator, String ip, int portNumber).and then the server will start listening to begin transmission  to any participant joined.

There is an image at the end of the documentation that describes the functionality of the JMF RTP work.


13_Uploader: itsthe class that sends the file captured or the audio file the server usin a simple ftp also it sends some parameters to the server that he need to store about the vmail like the destination of the mail and its source and subject.

The Server side :


The server side work is to accept new clients update there record in the database, Send update messages to the client to update there lists, save information about the client’s .

The server consists of two parts :
The Application  part : 

This part is simple application that accept the connections and update the users list and process the requests of clients for voice mail streaming.


The application part consists of separate classes that integrate there work to gather :


1-Server (the main class) :

This class is simply receive TCP connection requests  from the clients and create new instance of a special class for each user .
The server creates an objectoutputstream for each new connection and to protect them from loss we created a vector and we put the objectoutputstream of each client in this vector after giving it to a ThreadEchoHandler class that will handle the connection ,and as we see from its name that it’s a thread so it will cause no blocking and the application can handle all of the clients in parallel;


2-ThreadEchoHandler :this class extends thread so that the application can process requests in parallel.

All of its work is to process the exit of a client : when aclient exit it sends a message to the server so that the server will drop him from the list close its connection and the update the list to all users.


3-CDB : a class we used to connect to the data base , we create all the functions that we need so that in step of identifying the driver in all the classes we just call a method or function in the class and it return for us the wanted data .


4-Chatfram : simple interface for the server consists of list holding users name , textarea displaying messages to Server side.


5-RTPServer : same as that described in the Client Sidr;

    The Servlet part:

This part consists of set of servlets that handle the requests of the clients and return the result to them or do work for the like saving on database …

And we used the apache tomcat as a server to pass the requests to the servlet and to invoke the wanted servlet to process the requests and to return the response from the servlet back to the client side and tomcat made a big problem with the JMF that we couldn’t handle and we describe it in the problems.     

Here we display the servlits and there work:


1-ShowMessages : servlet that check if the posted data is true (password, vmail name) if true then it prints in the response HTML code that displays the mails,Form whom,Date,Listen ,Delete,subject and it also displays the record in bold if it’s not read  .

2-ShowMessages : servlet that delete the wanted data in the request and reprint the HTML again getting it from the database  .


3-GetNames : servlet that return the names and the vmail of each member so that the client can choose which one to send voice mails (requested by the sendingop onchang action listner).


4-RTP : this servlet gets a request from the HTML that lays in the Editorpane of the client and then sends a request to the server application that a client wants to listen to one of his messages so that the server start streaming the vmail in a handshaking way also it specify the port that the client gets the data from.


5-Save_member : this servlet insert a new voice mail user and if the voice mail or the name already used it will not save the record and it will send a notification about this.


6-Savemac : saves the mac address, name ,IP of the client and this servlet is the first thing that the Client side deal with in the Servet side and if the record exists it will update it depending on the mac address (its unique). 


7-CDB :(same class as in the application part) its not a servlet but its used in the same way that the application use;

Resources and external programs :


We wrote this project using TextPad for writing the codes and the JBuilder2004 for the interface of the project and we preferred to use the text bade so each one of us will under stand each bit of the code written .


In the project when we decide to program the voice mail we realized that we have to use a non volatile storage system and we know that we have two main ways the file storage and the database system and we choosed the database ,and for this database we used a light one MySql and we used a driver for dealing with it from inside our work called org.gjt.mm.mysql.Driver this driver path has to be added to the CLASS_PATH of the java jar files .


The second program is the tomcat server that we mentioned in the servlet part , of course the tomcat need a very hard work to configure it like adding all the servlet to the web.xml that lays in ROOT\WEB_INF so that he can under stand it also he it will not work if we didn’t identify a JAVA_HOME environment variable that points to the JDK path and lots of other hard working .


The JMF classes these API’s has a special functionality and its really useful but it has some problems that we couldn’t solve like feed back.


The database System : 

The project as we said uses mysql as a database manager and we created three tables each one has its data and purpose .


USERS : this table stores the data about the users and it has one fixed field that identifies the record that is the mac address and we used the mac address not the ip address due to the IP address in a LAN may be obtained from a DHCP so it will be dynamic and not fixed so we update the IP address for each machine that connect to the server that thing will make it easer for identifying the clients and also no client can enter in the same name of another client so that chatting will be reliable and this table is the first thing that the Server Side visits to fill the data if new and update it if old depending on the mac address;

MEMBERS : this table is for the voice mail members so that each member has its own voice mail and password also he had a name so that he will appears in the send to clients also this table used for security so that the server side doesn’t send any recordsto the client side until it check the data sent to hem and if it matches with the data stored in the table it will be OK.


Messages : this table stores data about the mailes from whom(src) ,to whom ( dest),name ,subject ,date of the maile, and char that tells if it visited ‘v’ or nut visited ‘u’ an and we store the message name as the current time of theserver so we privent any duplication in the name of the messages and also find a way of how to store it on the hard disk.

And here is the DML statements used for the tables we usd.

 CREATE TABLE `users` (

  `mac_addr` varchar(20) NOT NULL default '',

  `user_name` varchar(40) NOT NULL default '',

  `ip_addr` varchar(20) NOT NULL default ''

);   
CREATE TABLE `messages` (

  `src` varchar(30) default NULL,

  `dest` varchar(30) default NULL,

  `name` varchar(40) default NULL,

  `m_date` varchar(20) default NULL,// used as date 
  `visited` char(1) default NULL,

  `subject` varchar(30) default NULL

) ;

CREATE TABLE `members` (

  `vmail` varchar(20) NOT NULL default '',

  `password` varchar(20) NOT NULL default '',

  `name` varchar(30) NOT NULL default ''

);

Problems  :

1. There are many problems that face us one of them is that the CPU usage reached 99% in the Client side and we know that this means a very bad for any application so we reviewed our code retest it again until we found that the code was blocking due to the receive function of the connections for that we create other classes(mentioned in the Client Side) that extends thread and we called them so that the receive function become parallel with the client .

2. in the Client side we mentioned the Hashtables that we use to store the ip with its corresponding client name ,and when we send the hashtable from the server to the clients each one by its own thread(in the Server Side) the table was transferred to the new users correctly but the users that has older connection the table was sent as its old value without updating it by adding the new users to it .

We tried very hard to under stand the problem but unfortunately we didn’t found any solution .so we changed the way that we transmit the name’s and IP to the clients that was done by putting the hash table keys and values in a two dimensional array of strings and transfer it to the clients and the clients save it again in the hashtable .

3. the progress pare of the recording was a problem due to we cant increment it in the action listener due to this will be blocking and in the same   

And how we can record 40 second of sound without making any blockin .

We done that by creating a class that extends Timer and implement runnable (mentioned in the client : Timer1) by doing some cod in the timer and the progress increment in the run() ;

4. we write a code for uploading the file to be send to the server but this code didn’t work correctly there was some where an error that we didn’t realized  so we rewrite the code again and its growing all write.

5. adding deleting viewing records from the vmail of a user was a problem we first tried to solve it by adding these records in a JTable but the problem with it that its very complicated in it to add components like checkboxes radiobuttons so we convert to use the JEditorPane that can understand  HTML and we displays the records in HTML. 
6. Tomcat and JMF, a big problem faced us which is tomcat didn’t under stand or even see the JMF packages so that we couldn’t make a servlet to process requests about streaming the audio files so this forced us to make the servlet to send a signal to the server to till him about the request of audio streaming to a client giving him the ip address of thr client then the server will give the client which port he can take the data from the server so that solved another problem that is the concurrent streaming to different clients at the same time .                                                                                                                                                                                               
7-MySql as we said is very simple and its less functionality than others like ORACLE so we fased a problem in saving the date of a message so that we choose to deal with it as a String so that it will be extremely easer to deal with.

8- deleting  audio file related with a message that the user wants to delete but the user request the deletion of a voice mail record from the servlet side but the messages are stored in a file called msgs in the Application so it cant deleted due to its location is not a static location it can be changed to any where  so that the servlet can not have a hard coded messages directory so that we, make it to send a message to the application on opened connection 

Sending the message name related to that session  
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