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Abstract: The paper presents an Internet portal offering services as composing, storing, reviewing, sending of Multimedia Mobile Messages (MMS), as well as receiving and forwarding MMS and notifying the receiver by sending a SMS. SMIL (Synchronized Multimedia Integration Language) is used for personalization of the MMS messages as a language for describing the layout of the content. The system is purposed for users who don’t have MMS capable terminals and can be used by any Internet user, who wants to send and receive multimedia personal messages.
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1. Introduction
Mobile messaging holds an important and very popular position among modern communication methods thanks to its promptness, personalization and independency of user location. Mobile users prefer message services making them one of the fastest developed shares in mobile industry.

Short Message Service (SMS) is a network function used for sending text messages to and from Mobile Stations (MS). It has been operational since 1992 and nowadays is the most successful wireless service. SMS is used mainly for terminal-to-terminal messages but there are more and more SMS applications such as weather forecasts, personalized SMS services for sport, financial and other news [1], etc. Though the maximum size of a short message is 160 alphanumeric characters, there are billions of SMS messages sent every day worldwide.
Smart messaging is the next evolutionary step after SMS providing services as sending small images, melodies, business cards and calendars. Next, EMS (Enhanced Messaging Service) allows sending icons and animations and, as well, various font settings. Finally, MMS (Multimedia Messaging Service) is the most promising technology in the mobile messaging world allowing users to exchange colorful images, ring tones and animations within multimedia messages with various layouts [2].
The Internet portal for MMS services presented here is a completely platform independent Java Web application, that gives the capabilities of composing, sending and receiving of personal multimedia mobile messages. The sending/receiving process of MMS messages is through a MMS Center Gateway. It could be an appeal for ASP companies regarding the still small number of MMS device holders and the great interest in sending/receiving/transforming-to-email/alerting-by-SMS on behalf of the Internet and SMS users.

2. MMS MESSAGES MANIPULATION 

The MMS (Multimedia Messaging Service) is expected to be the next big boom after the SMS. Developed with WAP (Wireless Application Protocol) Push in WAP 1.2 [1], the multimedia messaging service follows a SMS-like sending process [3]. However, unlike SMS, receiver mobile station (MS) does not get the MMS immediately but is informed about it. After receiving acknowledge, the MS terminal can do:

1. Download the MMS

2. Wait till MS user initiates the MMS download

3. Refuse the MMS

The MMS transmission process passes four steps as shown in fig. 1 [2], namely:
А. MMS sender transfers the message.
· MMS sender addresses the message

· The terminal contains info about the MMS center (MMSC) and creates a WAP connection to the MMSC (GSM/GPRS); next sends the message as a part of a WSP POST request

· MMSC receives the message and sends acknowledge to the sender MS. MS sender user gets that acknowledge, i.e. MMS is received at the MMS Center (MMSC)

B. MMSC informs the receiver – the MMSC uses WAP PUSH request to the destination MS.
C. The receiver MS downloads the message.
· If the destination terminal is set to get MMS’s automatically, it creates a WAP connection and sends WSP GET request to download the message

· MMS will be sent as a part of WSP GET RESPONSE through the same WAP connection. The destination terminal signals that a new MMS message has been received.

· The destination terminal signals MMSC about the message download

D. MMSC informs the sender about the message delivery – the MMSC sends a WAP PUSH to the message sender MS about a successful delivery
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Fig. 1: MMS communication passes
The MMS message structure is specified by the MMS Protocol Data Unit (PDU) by the WAP forum in WAP-209-MMSEncapsulation [3]. Logically, MMS PDU contains headers and a multipart body. The body may consist of various multimedia contents. The message is packed within a HTTP (for bidirectional communications between external applications and the MMSC) or WSP (used between MMSC and end terminals; content type of the request is application/vnd.wap.mms-message) request.

MMS header fields contain info how to send the message to the sender. The MS body contains the separate contents and their types. Each content piece has two parts: content-type - e.g. image/jpeg, text/plain, etc., and content-location – e.g. image.jpg, hello.txt, etc. The MMS type is or multipart/related [4] if the message has a presentation specifying how the end user will see it, or multipart/mixed if the message does not have a presentation part – all the contents will be shown as they are listed within the MM body.
The MMS presentation consists of instructions about the way and the order of displaying the MMS – a XML file according the SMIL (Synchronized Multimedia Integration Language) specification. SMIL is a XML description of the way and order of showing MMS contents at the end terminal. Usually, there are supported more screens (layers) with one image and textual part each. There are two time containers - <seq> and <par>, for sequential and parallel time order, respectively. As well, there are included three containers types - <img>, <text> and <audio>. It follows a sample SMIL presentation:
<?xml version="1.0"?/>

<!DOCTYPE smil PUBLIC "-//W3C//DTD SMIL 1.0//EN" "http://www.w3.org/tr/REC-smil/SMIL10.dtd"/>

<smil xmlns="http://www.w3.org/2000/SMIL20/CR/Language">

  <head>

       <layout>

           <root-layout width="160" height="140"/>

           <region id="Image" width="160" height="120" left="0" top="0"/>

           <region id="Text" width="160" height="20" left="0" top="120"/>

       </layout>

  </head>

  <body>

       <par dur="5s">

            <img src="cid:image.jpg" region="Image"/>

           <text src="cid:hello.txt" region="Text"/>

       </par>

       <par dur="10s">

            <img src="cid:imag2.gif" region="Image"/>

            <text src="cid:hello2.txt" region="Text"/>

            <audio src="cid:audio.wav"/>

        </par>

  </body>

</smil>
3. THE MMS PORTAL ARCHITECTURE
The MMS portal allows construction of MMS messages with functionalities as follows:

1. Submit/delete MMS contents, as many as specified and not more than the specified MMS max size (50KB) – the image formats are transformed according the mobile terminal type. There are supported several format types: gif, jpeg, tiff and png for images; wav and amr for sounds, and plain text format.
2. Add/delete layers (implemented by SMIL 1.0). Each layer contains one and not more than three contents of different types. For example, the first layer of a given MMS message can be a jpeg image (pic.jpg), a text ("Hello World!") and an audio file (hello.wav).

3. Preview/send the final MMS message. If there are no layers into the MMS, then the contents will be viewed in the way there were submitted. If layers were created; then an XML (according to SMIL 1.0 ) content is assigned to the MMS describing the way the contents should be viewed. The message can be sent to a terminal or as an email. The status of the message is reported to the sender.

4. E-mail-to-MMS transformation

5. SMS notification for received MMS in the MMS inbox of given portal user

The MMS contents are transformed according to the receiving terminal (images are resized or converted accordingly the terminal device type, if necessary).
The portal is developed as a Java server-side application following the Model-View-Controller programming paradigm [5]. It takes benefits from the Java technology applying it within the Web three tier architecture:
· presentation tier –Java Server Pages (JSP)
· middle (business) tier – servlets and Java Beans
· backend (data) tier – MySQL database.
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Fig. 2: The MMS portal software architecture

The portal relies on a User Management system which offers personalization and the ability to compose, save and post review of MMS messages. If an MMS message is sent to a terminal which does not support MMS, the message is stored into the database and a SMS message with the corresponding URL (pointing to the Web variant of the MMS) is sent to the terminal through the MMS sender service. Other off-line services are the SMTP server and the Email-to-MMS service.
For simulating the MMSC, we have used the Nokia Multimedia Messaging Service Center application interface (EAIF) emulator. The MMS construction was developed through the MMS libraries of the Nokia Developer's Suite (NDS) [6]. Fig. 3 shows constructing an MMS message using the SMIL presentation layers (left) and its view inside an MMS emulator - the NDS's EPOC Emulator (right). The Nokia EAIF emulator enables application developers and service providers to test applications without a live connection to the MMSC. By simulating the functionality of MMSC and EAIF, the EAIF emulator provides the basic functionality of external application interface and enables application developers to verify the message format and sending/receiving capability of applications before connecting the applications to MMSC.

The final MMS message is sent using the MMS Originator class which is a wrapper of the Nokia MMS Java Library and acts as an Originating Application, standing between the application and the MMS Center and can be initiated directly or as an EJB through RMI [7].
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Fig. 3: Managing SMIL layers (left) and MMS view in the Nokia MMS emulator (right)

4. CONCLUSIONS
The MMS portal ha been tested under Linux 2.4.18 (SuSE 8.0) and Windows 2000/XP for composition/personalization/visualization of various MMS messages with SMIL 1.0. MMS messages are sent to the MMSC emulator via EAIF and are visualized there through the terminal emulator. For MMS messages received in the portal, users are notified via e-mail or SMS. As well, users can send e-mails to the portal which are transformed to MMS's and sent to their destinations. 
Thanks to its open and modular architecture, the portal may be extended with other services regarding the ever growing community of MMS users and the new trends in the mobile messaging. Currently, we work on a more sophisticated user management of the MMS messages stored at the portal.
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