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· Motivation and problem description

With the dynamic nature of the internet and the lack of network speed predictability there arises the need for a system that provides security, stability, and efficiency to the media streaming methods used today. There are many obstacles to overcome in the arena of internet communication. The dynamic allocation of IP addresses on the internet makes it possible for a user to change their IP address multiple times in a single user session, especially with WiFi sessions and soon to be WiMax. When webcams, video conferencing, and file sharing are called upon, we have enormous amounts of data itching to be transferred. In Peer-to-peer connections over the Internet today, the Internet is always a bottle neck. That is why we need a system that maintains the connection despite a change of address and maximizes the efficiency of the given bandwidth while providing a careful balance between media bit rate and error recovery (JXTA).

· Background

UNIX systems are pervasive across the internet and Windows and Macs are the most popular choice for home use. Across the internet we have different platforms that depend on each other to carry information along while maintaining a clear channel of communication. Internet multimedia communication and programming, needs a multiplatform solution to provide a stable environment (JMF).

Today’s Internet is mainly governed by two protocols, TCP and UDP. We have a protocol that is wrapped by UDP, known as RTP, which is the popular choice for the transfer of audio and video data within a UDP packet. This protocol provides mechanisms that maximize the bandwidth, on “always too slow” internet connection speeds, and unreliable bandwidth connections (RTP). 

The Java programming environment is equipped with security methods that protect the integrity of a system which naturally provides the security needed in a peer-to-peer connection (JMF).

· Proposed Approach

Proposed is the development of an application that provides a user with the best of the open source tools for communicating with text, audio and/or video across a multiplatform internet while also providing more stable solutions for wireless portable devices. I propose the use of the Java Media Environment to negotiate an RTP data transfer session. I am maximizing the given bandwidth by investigating the packetization of video and audio data from server to client. I will also be working with RTSP to dynamically create the best possible data transfer scheme. A lot of ground has already been covered in the area of Client/Server communication and I plan to look into many of these open source resources to learn and understand the flow of media across a network within RTP. Skype’s open source project offers a solution to media transfer across the internet. I will be investigating Skype further and possibly integrating my application as a plug-in, with the already existing Skype infrastructure. My goal is to develop an application that meets the needs of users wishing to experience a predictable channel of communication traversing an unpredictable network. My goal throughout this endeavor is to become familiar with the workings of gathering media to transfer, RTP server side streaming methods, and video packetization, all from a server side, programming perspective. I plan on implementing network performance and packet delay/loss monitoring capabilities. Reporting the statistics to the screen showing the real time media transfer performance (JMF, RTP). 
· Plan of Action

My strategy is to create a simple client/server application that transfers data over a network using the RTP protocol. Once a simple communication channel is up and running I will then investigate DirectShow API media gathering methods in order to stream webcam video to a client application. The most popular method of obtaining webcam streaming data is through the DirectShow API, which is part of Microsoft’s DirectX SDK (Creative). I would also like to investigate the creation of a Skype plug-in, possibly using their existing framework as a base for my media data flow. After implementing a media player, I will then implement an RTP monitoring resource to display media transfer statistics to the screen. This will enable a more maximized configuration between the balance of packet loss resilience and performance.
I’m excited about the opportunity to dive into this realm of mobile multimedia technology. My hope in carrying out this project is to gain substantial knowledge in the realm of RTP programming and video streaming technology.
· Resources

JXTA. http://www.jxta.org
RTP. http://rfc.sunsite.dk/rfc/rfc3550.html, http://java.sun.com/products/java-media/jmf/2.1.1/support-rtp.html 
JMF. http://www.javaworld.com/javaworld/jw-04-1997/jw-04-jmf.html
Creative. http://developer.creative.com

