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1. Project summary

The general objective of the project are :

- to define and evaluate a new end-to-end transport architecture, a multicast protocol and a multimedia multicast protocol for supporting dedicated or specialised cooperative applications having guaranteed QoS requirements;

- to propose a design approach to rapidly deploy and use such new protocols, developed on top of the new QoS architecture based on IPv6 and DiffServ, by means of an active networks based approach for remote loading and remote execution ;

- to illustrate the feasibility and evaluate the potential of the advocated approach by conducting two European experiments using the national research networks.

To design and implement this new Transport layer for the Internet next generation, the work conducted in GCAP will address the following main items: 

-
specify and implement two protocols, designed as two building blocks, a multimedia protocol and a multicast protocol. These protocols will be defined to have different capabilities in terms of QoS, i.e. of reliability and synchronisation. They will be consistent and compatible with the results of the work conducted by the IETF and the IRTF to which we will participate;

-
the multicast protocol will allow the definition and the management of a group of users, and will provide the mechanisms needed to guarantee the selected QoS parameters to the group of users ; the multimedia multicast protocol will be made flexible by defining a set of parameters allowing the application user to select the monomedia reliability and the multimedia synchronisation that will be enforced by the layer. Both protocols will be written in Java for easy deployment and portability;

-
select an active network approach to be able to run the two previous protocols written in Java in the IPv6 environments provided by Detexis and Telebit. The aim is to produce a software environment that will be able to support the automatic remote loading and the automatic remote execution of these two protocols for deployment;

-
integrate these results into a new advanced end-to-end multinetwork transport layer. For this, GCAP will: first analyse the QoS parameters defining the different interconnected networks; second define the mapping of the designed protocols to the DiffServ services of the IP layer; third define a Transport API, extending and compatible with TCP and UDP, to provide to the transport users a well defined access to the developed building blocks;

-
implement the two protocols. Two demonstrations will be provided: one will address the multimedia mechanisms and the other the multicast service. These two demonstrations will be run on IPv6 routers and IPv6 edge devices. The experiments will be conducted on an European testbed by using the corresponding national research networks and their European interconnection;

- evaluate and analyse the results obtained. Three different sorts of results will be considered: first the protocols themselves and their mechanisms, second the active support environment including code design and execution; third the large scale deployment and behaviour. They  will be evaluated and analysed in terms of performance obtained, difficulty of design, facility of deployment at the structural and software levels, and capability of extension.

2. Project objective(s)

1. The first purpose of GCAP is to develop a real multicast and multimedia transport service-protocol for group communication. To reach this goal, GCAP will develop as a first step a fully and partially reliable multicast protocol. In a second step, it will develop a multimedia multicast protocol offering BOTH QoS and group communication at the same time
 

For multimedia, GCAP will be looking at a “true” transport layer where some forms of relation between the different components of multimedia communications would be supported at the transport interface (and hopefully underneath it). So far, NO transport service/protocol supports the idea of multimedia across its interface, where, as soon as data enters the transport system, the different media are transported as individual and independent “connections”. 

2. The second purpose of GCAP is to propose a design approach that will be easily deployable on advanced networks for implementing and using new communication and end-to-end protocols. This design assumes that the protocols will be deployed in an IPv6 environment.

The design and implementation of the GCAP protocols will be based the active network concept. Using active networks means in such a case that it will be possible to remotely load and remotely execute a dedicated communication software that will be located in some well defined nodes of the net. Depending on the applications, this executable communication software will be implemented and run either in the network nodes, i.e. in some routers, or in the user premises, i.e. in edge devices.

To be open towards the future, GCAP will rely on IPv6 and on the IP DiffServ services, compatible with the IETF/IRTF drafts, implemented by the IPv6 providers Telebit and Thomson-Detexis.

 This set of new protocols will have to be used by the above layer, i.e. the applications. To access the new layer, GCAP will develop a new API (Application Programmer's Interface). This interface will have the capability to provide to the applications the mechanisms needed to request the QoS.


As a consequence, the following results will constitute the outcome of the project.

1. The specification and the implementation of a multicast protocol and of a multicast multimedia protocol. A Java implementation will be provided after defining the functions needed; these functions will be selected from the applications requirements given by the GCAP user Advisory Board. The proposals of GCAP will be made compatible with the IETF and provided as inputs to the corresponding IRFT groups;

2. The design and implementation of an active network based support on top of IPv6. This environment, able to remotely load and run protocols written in Java, will be developed by the two GCAP partners that provide IPv6 routers and edge devices, i.e. respectively by Telebit and Thomson-Detexis. This environment will be developed on top of the DiffServ services;
3. The integration of this active support, for deployment and execution, with the implemented protocols : this is expected to show that, in a short period of time, our multimedia and multicast protocols, and as a consequence others, can be used;

4. a demonstration of the approach and of the protocols by two experiments that will be run both on a LAN and on a WAN. The WAN implementation will use our national research networks and their European interconnection. The two experiments will cover the two different sets of the QoS requirements we address: 

- a multimedia application: a time-sensitive multimedia server that will concurrently open and synchronise a set of connections having different QoSs; these connections will be orchestrated by the new approach inside the end-to-end communication layer for providing selected reliability and fast response time;

- a multicast application: a N-participants videoconferecing system, together with a classical whiteboard, which will allow the N participants to be structured and managed inside a group with roles and so priorities; the software will be able to handle both the roles and the QoS.

5. an evaluation of the experimental results and lessons derived from the GCAP approach.
The evaluation will consider: the performance figures of the active router, of the active edge system, and of the protocols. We will evaluate different figures as the overhead introduced by the remotely executable environment, the  capability of the protocols to be easily deployed and modified, the performance given by the protocols, the bottlenecks induced by the networks and the infrastructure;

6. the previous design will be integrated in a more general view : a new internal architecture of the end-to-end layer will be developed to simultaneously handle multicast, multimedia and multinetwork protocols. The architecture will contain  the definition of a transport API, including the definition of the needed QoS parameters, provided by the transport layer to the above application layer.

3. Participant list
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4. Innovation


For developing and deploying the new generation of MC MM MN applications, we are convinced that :


1. IP (the Internet Protocol) should be used as a basic network protocol


2. The IP internetworking by definition will interconnect a set of multiple networks, defined as basic networks, each having different QoS and capabilities.

GCAP is a research project needed for designing the new generation Internet; its quite advanced objectives consider together and integrate a new architecture, two new protocols with QoS guarantee, over the most advanced deployment architecture. Its purpose is to give to the users/providers as much flexibility as possible  The goal of GCAP being to integrate the design of advanced QoS protocols together with the design of their deployment on top of active network, it appears that, to our knowledge, no other project is tackling this advanced problem.

More generally, the present projects:

· either, as HIPPARCH, do not develop a Transport layer, and are implementing the communication layer inside the applications, as already said and emphasized later on, so leading to complex designs and preventing the capitalisation of the work done,

· or focuses, as @IRS, on QoS protocols, for instance in the case of multicast, to find the most general and efficient protocol, in terms of number messages sent, scalability, delays,..

· or, as ANTS, develop the active network support approach, i.e. intend to define a general environment for designing and using active networks in all possible contexts.

While of high interest, and we will carefully follow their work and results, we are convinced that these approaches do not take the most efficient way to rapidly reach advanced and usable solutions.

A list of such projects could be given if necessary, but they are only considering one part of GCAP.

On the contrary, GCAP has selected a well-defined target, one domain of interest that needs to be fully deployed, the Transport layer. From this GCAP will focus on:

•
the design and implementation of two dedicated protocols, selected with of a set of users related to the consortium in agreement with their needs (see Advisory Board and Dissemination for more) and 

•
the automatic deployment of these two protocols on two dedicated active network based equipments :


-
Routers for the design of the key nodes of the networks, i.e. for Intranets, Extranets and/or Internet, and 

-
Edge Devices for the entrance into the customer premises, assuming that behind them the LANs will guarantee by sizing, dimensioning and design, both QoS and Multicast.

Project Approach


The basic idea of GCAP is to build upon a new transport architecture whose basis will be given now. We identify two architectural approaches for designing future advanced communication systems. Both have led to preliminary and important results.


1. The first one, called ALF/ILP, proposed in 1990 at MIT, relies on the full use of IP or UDP, i.e. on a network (IP) or a transport (UDP) layer that are as simple as possible. For designing new protocols, protocol engineers implement the software of the MC MM applications at the user level, in the user space, starting from the IP or UDP packets (with a not reliable datagram service). Then the designers develop the most appropriate solution and tune their software parameters, depending on the application requirements.


Nevertheless, each user who needs to develop a complex application must also develop the related communication software, resulting in a poor capitalisation and a high level investment. As a consequence, this approach can be followed only for very general and fully deployed software as Audio over IP.


2. The second solution, under development now, and that will be followed in this project, relies on a more building block oriented view: It aims at building an advanced transport end-to-end layer able to handle a large set of more dedicated and sophisticated requirements. This approach of course extends the communication system, introducing new dedicated services, and as a consequence makes simpler the design of application programmes.


The fundamental advantage is that new building blocks can be added and that the user software becomes much simpler, as the communication system provides suitable functions ; also, all new users do not need to develop again these functions. The active networking approach which has not been studied in depth up to now offers a promising way to achieve this solution.


Architectural structuring


a) The Transport layer


Of course the question is how and from what basis to build such a layer. Our design principle will be given now, and will show that our approach is quite innovative. Figure 1 gives the usual and simple present end-to-end Transport architecture given to present applications. 


As said before, UDP does not provide any value added end-to-end protocol mechanisms (it only provides port names to identify its different users). 


Now, due to the definition of TCP, there is no means to request QoS parameters when calling TCP. TCP only provide in sequence reliable delivery. Also TCP do not provide multicast and is too slow to support near real-time communication.

[image: image1..pict]
For both protocols, there is no way to request different QoSs related to the different requirements of the end-to-end applications.

Figure 1. The present end-to-end (UDP-TCP/IP) architecture

and its interface to the users (API)

The innovative solution we propose to extend and evaluate for solving this problem starts from extending both UDP and TCP, in such a way that they become two specific cases of a more general and a QoS dependent family of protocols.


We will start from the concept of “ integrated multimedia connection (IMC)” that generalises all present protocols, and for which UDP and TCP become two specific extreme cases of a resulting large family of protocols.


As a consequence, Figure 2 presents the internal first level architecture that will be investigated for multimedia applications. 

· First, monomedia transport connections are defined at the bottom of the transport layer : they are designed to provide different reliability capabilities (related to a given monomedia QoS), ranging from no reliability (UDP) to full reliability (TCP); this corresponds to the reliability axis of Figure 2-a.

· Second, the upper part of the layer implements the global transport protocol needed for handling the multimedia synchronisation, i.e. the other axis of Figure 2-a.

· Third, from this set, we will develop the architecture to also cover multicast, i.e. by considering that this architecture will be in each of the receiving nodes. Note that in this case the different receiving nodes can select their own QoS parameters and as a consequence, the QoS can be selected by the users, depending on their real environment.

· Fourth, this approach naturally leads to the possibility of differently handling and routing the different connections having different QoSs. Each connection then:

- either can take separate connection in the same network , or more generally,

2. separate connections in different networks, leading to the multinetwork case.

· Finally, when very different networks are to be taken by the packets, i.e. GEO satellites networks and very high speed Ethernet networks, it has recently been shown that the Transport protocols cannot be the same for enforcing strong QoS. For instance, even when using TCP, some very useful functions of TCP, as the slow-start algorithm, cannot be used on GEO satellite systems. This lead to the need of deploying different transport protocols in the highly different networks, which leads to the need of an active network based approach.


b) The Network layer


In order to provide a given QoS, the network layer must rely on an “ acceptable, good enough ” network layer. The network layer, when based on IP, needs to provide some QoS, even is this quality is not perfect; to understand this, consider that if the application allows the loss of packets, the network does not need to be fully reliable or can have a slower throughput. 


In particular, it is the purpose of our Transport layer to handle this in the most optimal way.


As a consequence, we will build on the use of the DiffServ services to provide the wide range of services we intend to deliver. The low levels of the transport protocol will have to handle the selection, for a monomedia connection, of the most adequate Diffserv class, depending on the QoS requirements given by the application layer to the Transport layer. These requirements will be passed using the transport layer API.


We anticipate that the optimised Transport protocols will be deployed in the nodes where the DiffServ policing/admission control will be located, i.e. in the domains boundaries.

[image: image2..pict]
Figure 2. A multimedia connection



Implementation and Experiments

As our approach covers a large scope of the design phase, we want to have a global view of the architecture and as a consequence to define as much as possible the pertinent functions of the future transport layers. 


Nevertheless, and given the duration of the project, it will not be possible and not feasible to implement all design results.


As a consequence, we have selected a basic subset of them, whose implementation will allow GCAP to:



- address the main problems and analyse the encountered difficulties,



- get all lessons needed for deriving basic building blocks.

Two protocols, one for multimedia and one for multicast, will be specified and implemented as an example of the development and the deployment of dedicated and new protocols using an active network based approach. The experiments will be given in WP4.

CONCLUSION

As a consequence, from these new views and bases, GCAP is an innovative project in the following aspects:

I. First, it will develop a new internal architecture of a transport layer in communication systems.

II. Second, it will provide two basic building blocks for new applications, while giving a way to extend this component based design.

III. Third, it will investigate how to remotely load and execute new protocols, leading the way to the design of dedicated flexible services and protocols.

IV. Fourth, it will integrate the protocols with the active environment support. In particular, the corresponding results will show the easiness of the deployment.

V. Fifth, it will map the transport layer protocols to the new DiffServ solutions of the new IPv6 protocol. In particular, the corresponding results will show the feasibility of the deployment on actual networks.

VI. Finally, the foreseen measurements will lead the consortium to fully and deeply understand all problems related to the design and implementation of active protocols without having the long delay coming from the standardisation process.


As a consequence, GCAP is expected to be the first project able to deploy new transport services as building blocks in a new Internet IPv6 environment, ready for the next generation of advanced services and users. 

5. GCAP specific actions prospects

A)  GCAP Advisory board

The GCAP Advisory board will consist of a set of users coming from some main European industries.

We have selected first two domains of very high importance, as they include advanced users that have real needs in the fields related to GCAP, i.e. applications including group co-ordination, collaborative design, project reviews, co-operative applications, etc.

These two fields are Aeronautic industry and Automotive industry. Two representatives of these will be part of the Advisory Board of GCAP :


G. Segarra, from Renault,


D. Claude, from Aerospatiale.

G. Gawinowski from Eurocontrol.


T. Hodgkinson from BT,


A. Meyer from CEGETEL.


The members of the Advisory Board will be asked to comment and give advice : on the global architecture ; on the selection of protocols ; on the experiments ; and on the methodology that provided by GCAP to develop and deploy new services and new applications in their fields.


B) Standardisation
It is also clear that we want in GCAP to go much further than the standardisation solutions : the standardisation bodies are very far BEHIND our research as only monomedia transport protocols are in the standardisation process.

To be quite efficient, we must participate to the IETF/IRTF in order:


a) to be fully coherent with the solutions they develop and


b) to propose our new ideas there,


while developing more advanced solutions and implementations.

Our research will make expert contributions into and impact on the thinking of the IRTF. In this respect, it is clear that our strong motivation for forming this consortium is to bring together excellent European groups who will combine their forces.


This will be done by addressing all major groups of interest related to the GCAP research. As a consequence, the following indicates the groups that will be considered by GCAP together with the corresponding involved GCAP partners:

We will follow the :  IEEE group, IEEE  P1520 initiative, IETF groups (Internet Engineering Task Force)  : DiffServ,  Lsma, Large Scale Multicast Applications; IP Next Generation:,  Audio Video Transport; Next Generation Transition NG TRANS; Novely Created Reliable Multicast Transport

We will contribute to the:

· IRTF groups (Internet Research Task Force) 


End-to-end:


Reliable multicast RMRG:

We will follow the COST 263 group on Quality of Internet Services 

We will animate and of course participate to the  COST 264 on Enabling Networked Group Communication.

6. Workplan

6.1 General description


Focusing on QoS and Multicast over heterogeneous networks implies to well understand, at the same time, the QoS provided by the underlying networks to the transport layer, and the way the services provided by this end-to-end layer will be provided to its application users.


For such a purpose, two Tasks define the first Workpackage.


- one is related to the networks that are of the major importance, i.e. satellite networks. To be complete, the Task related to satellite will also analyse the future UMTS networks, that are not investigated per se, as we anticipate that their QoS requirements will be similar to the ones of the satellite networks;


- the second Task will define and investigate the way the GCAP end-to-end layer will be provided to and seen by its users. This is needed to characterise the API primitives and parameters that are significant for the users to define and deliver to the end-to-end layer their QoS and multicast applicative requirements.


The second Workpackage will concentrate on the definition and the specification of the basic protocols and services that GCAP will provide. Of course, we will not try to provide the corresponding very general protocols (as in fact such general protocols are still out of the scope of the research knowledge, and probably they do not exist). As a consequence, three protocols will be defined and specified by a dedicated scope of application, i.e. new widely distributed multimedia multicast methods of work.


Three tasks will constitute this Workpackage.

-
The first Task will provide a fully and partially reliable multicast monomedia protocol.

-
The second one will extend the previous one and design a multicast multimedia MultiQoS protocol.

-
The third one will be devoted to a multicast multimedia multi-heterogeneous network protocol also having QoS guarantees.


The third Workpackage will take as input the protocols specified by WP2 and will  provide their implementation. Our main choice here was to investigate an approach that makes the users able to easily and rapidly deploy the designed protocols. This is of the utmost importance if we are looking forward a rapid usability. Not taking this approach means waiting the end of long standardisation processes. Then the worst inconvenience of such a waiting delay is that good innovative advanced services or applications cannot be tested, validated and polished within a short period of time.


To answer this requirement, we decided to use Java-based programming on top of programmable active networks as the support to implement and deploy the designed protocols.


It follows that Workpackage 3 is composed of four tasks:

-
one related on one hand to the selection of a programmable active network based support and on the other hand: to the constraints this implies to the implementation of the protocols: and to the constraints, if any, resulting from the two protocols to be implemented (defined in the WP 2);

-
two related to the actual implementation of the two (MC and MM) protocols, in JAVA, on top of the IPv6 and the selected active network supports;

-
one related to the implementation principles of the multinetwork protocol, as we anticipate we will not have enough time to provide its real implementation.


The last technical workpackage will be devoted to the demonstration and to the evaluation of the approach through two illustrative experiments. It will consist of four Tasks.

-
The first one will define the global experimental hardware and software environment. In particular, it will make precise the hardware and software involved, the different IPv6 supports, both in edge-devices and in network-devices, the precise platform in the different sites, and the measurement software to be used.

-
The two following tasks will be related to the specification and to the design of the two illustrative experiments:

•
one will be devoted to multicast through the design of a distributed service, seen as a building block, providing a multicast dynamic group communication;

•
the other will be devoted to the implementation of a N users multimedia server across a multimedia multiQoS transport layer. These two experiments will be implemented to integrate the application software, the transport layer, the active network environment and the IPv6 network support.

-
The last Task of the WP will have as a purpose, during the last three months, to analyse the demonstrations and capture the main lessons to be gained from GCAP.

Work-package
No
Workpackage title
Lead 
contractor
No

1
QoS and Layering
ASPI

2
Definition and Specification of the Protocols
GMD

3
Protocol Implementation & Deployment
DETE

4
Application Experiments
LAAS

5
Management, Dissemination and Assessment
LAAS

7. Workpackage descriptions

WP1.
Workpackage description: QoS and Layering

Workpackage number :
WP1

Start date or starting event:
Month 0 (ending on month 19)

Participant number:
LAAS
TBT
DETE
GMD
LIP6
ULANC
UC3M
ASPI
TEA

Person-months per participant:
6
1
1
2
2
2
1
5
1

Objectives 

· Analyse the Quality of  Service provided by the satellite networks.

· Understand the Multicast capabilities of these present and future networks.

· Select the parameters that will be given to the end-to-end users.

· Propose a corresponding API interface to provide the transport services.

Description of work 


The GCAP architecture must be precisely defined with respect to the QoS hierarchy, i.e. the QoS of its two adjacent layers, i.e. the underlying Network layer and the provided End-to-end layer.


As a consequence, it is first needed to characterise the specification of the QoS provided by the network layer for the networks that are considered to be the most important ones, satellite networks, together with an analysis of the UMTS networks.

 So we will :

· characterise the real QoS of the LEO and GEO satellite systems, as seen by the higher transport layer, 

· provide the users with a transport API, i.e. an interface that is able to define the requested QoS to the protocols and services provided by GCAP.


This study is requested because the QoS parameters and capabilities of the Transport have to be related :

· on one hand to the (underlying) network layer; as the transport layer is building upon the IP networks, it has to know the characteristics of the networks in order to optimise its use;

· and on the other hand to the user or application layer; a set of primitives including the QoS requirements must be given to the users (the application layer) for calling the end-to-end (communication) layer.

The QoS parameters and the API must be defined not in an abstract way but in coherence with the figures of actual implementations to provide and use the real QoS capabilities of the underlying  networks.

Tasks:


Task T1: Analysis of the QoS of satellite networks


Task T2: API access interface



WP2.
Workpackage description: Definition and Specification of the protocols

Workpackage number :
WP2   

Start date or starting event:
Month 0 (ending on month 16)

Participant number:
LAAS
TBT
DETE
GMD
LIP6
ULANC
UC3M
ASPI
TEA

Person-months per participant:
12
3
7
9
12
5
6
3
0

Objectives 

· Define and specify the selected multicast monomedia protocol.

· Analyse, define and specify the selected multimedia multicast protocol.

· Architecture, analyse, define and specify the selected MM MC multi-heterogeneous network protocol.

· Address the coherence of and between these protocols.

Description of work 


A general protocol does not exist for providing multicast, multimedia, multinetwork services. As a consequence, the different protocols will be addressed according to their capabilities.


Multicast will be addressed first by selecting the domain covered, i.e. in terms of number of involved participants and of reliability of the transfer ;  a specification will be written.

Multimedia together with multicast will constitute the next step. The analysis of the coherence with the previous protocol; a specification will be written.

Finally, multi-heterogeneity in networks will be addressed, by localising it inside a transport sub-layer. The MC MM multinetwork architecture will be finalised, and the analysis, definition and specification of the protocol will follow.

· 
Task T1 : Specification of a Multicast Monomedia Protocol.

· 
Task T2 : Specification of a MC Multimedia Protocol.


Task T3 : Specification of the MC MM MultiNetwork Protocol.



WP3.
Workpackage description: Protocol Implementation and deployment

Workpackage number :
WP3   

Start date or starting event:
Month 0 (ending on month 24)

Participant number:
LAAS
TBT
DETE
GMD
LIP6
ULANC
UC3M
ASPI
TEA

Person-months per participant:
23
29
12
9
9
12
23
4
0

Objectives 

· Address the programmable active support environment.

· Provide Active Network support on IPv6 and evaluate the overhead.

· Implement in Java the selected multicast monomedia protocol.

· Implement in Java the selected multimedia multicast protocol.

· Integrate the active support together with the protocols given in WP2.

· Architecture the implementation of the selected MM MC multi-heterogeneous network protocol.

· 

Description of work 


The purpose of this workpackage is to investigate the rapid deployment of the selected protocols, i.e. of these two generic protocols, together with a step towards the design of hierarchies of protocols and services.


As a consequence, this WP will address :
- the study of the interface between the active network based support and the IPv6 environment,

- the choice of the most adequate active network support (as ANTS, PLAN, Smart Packets)

- the interworking between the IPv6 interface and the three different protocols,

- the interworking between the active support interface and the three different protocols,

- the implementation of the multicast  monomedia and of the multicast multimedia protocols,

- the definition of the implementation framework to integrate with the two previous protocols the
   multinetwork protocol.

Finally, measurements will be made to obtain the efficiency of the implemented protocols. It is anticipated that the obtained figures will be efficient enough to support the use of such an approach for the computers at the end of the next two years.

Task T1: Programmable and active network based support.

Task T2: Implementation of the Multicast monomedia protocol.

Task T3: Implementation of the MC MultiMedia protocol.

Task T4: Implementation principles for the MC MM MultiNetwork protocol.



WP4.
Workpackage description: Application Experiments

Workpackage number :
WP4  

Start date or starting event:
Month 2 (ending on month 24)

Participant number:
LAAS
TBT
DETE
GMD
LIP6
ULANC
UC3M
ASPI
TEA

Person-months per participant:
16
6
16
9
12
9
8
1
9

Objectives 

· Define and specify the experimental environment.

· Implement two illustrative applications on top of IPv6 and of the previous protocols.

· Demonstrate the two experiments.

· Illustrate the advocated approach.

· Evaluate the limits and benefits of the GCAP methodology and approach.

Description of work 


WP4 will illustrate the global approach of GCAP: of the protocols, of the services, and of the deployment methodology used on top of active networks, together with the relationships between programmable active network and IPv6. 


We will use two applications that in our opinion can be used as building blocks for many industrial co-operative applications, as the ones found in teleengineering, teleteaching systems, etc.


The two applications, linked with the selected protocols, will address :

· An advanced time-constrained multimedia server,
· An N-participants videoconferencing system with group hierarchy.

           WP4 will first define the hardware and software environment selected for implementing the experiments, including on one hand the machines and the network support available and on the other hand IPv6 and other software versions.


It  will implement the applications, link them with the developed protocols and the support environment, and implement the experiments.


Finally, a global evaluation will be conducted.

Task T1: Definition of the Experimental environment

Task T2: Experiment 1: Multimedia

Task T3: Experiment 2: Multicast

Task T4: Global evaluation & Lessons gained
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