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The support of all new multimedia (MM) based distributed applications are of prime concern for communications operators and users. These new applications will in particular make use of continuous media, as video and audio, having intrinsic temporal requirements. For example, audio and video streams need Quality of Service (QoS) because when these flows are sent through the network, they can become highly desynchronized and need to be resynchronized at the receiving node. Although designing MM based applications for isolated systems is a rather simple task, building optimal distributed systems in global heterogeneous architectures is quite complex.

It is now well established that all these new applications require new protocols, new services and a new architecture for implementing their communication systems.

The resulting problems can be divided into three classes:

· how to address the high level organization of complex (MM) objects,

· how to build and use the needed new protocols,

· how to address the required QoS, depending on the network support.

In many approaches, the corresponding design and implementation effort is part of the development of the application layer, placing all corresponding problems in the hands of the application developers.

Since a few years, other approaches have proposed to provide these functions in a dedicated communication layer, whose mechanisms can be optimized. These new attempts, as POC, DCCP and SCTP in the IETF, etc, are aimed to provide new transport protocols and services. So, this means that a general approach is needed to design new protocols, to provide new communication services in a new architecture.

In such a global framework, a new transport layer may consist of sub-layers, for instance respectively addressing monomedia and multimedia. The first sub-layer will provide a partially reliable monomedia connection, and the second sub-layer a partially ordered partially synchronised multimedia connection, where a set of monomedia connections are integrated to provide a general partially reliable and partially ordered service.

Of course, investigating such a global design requires an underlying methodology, and we propose to base it on the selection and use of an adequate high level communication model.

This presentation first recalls UDP and TCP and introduces DCCP and SCTP. It then gives a basic MM models and present how partial orders are able to describe MM objects, including synchronisation. 

It will be shown that a new connection, called a Partially Ordered and Partially Reliable (POPR) connection, is a multimedia extension of the usual CO and CL protocols, leading to FPTP, a Fully Programmable Transport Protocol. FPTP is as a consequence defined within an extended Transport layer and leads to the definition of a new architecture for multimedia distributed systems. 

This protocol has is been developed, also to handle multicast, and has been automatically deployed using a programmable node approach in particular in the EC project GCAP. 
The presentation will end by discussing the needs and the possible properties of a new extended communication layer for a high level programming of the Internet and by providing some open research questions.
