Object-Oriented Framework for the Multicast Applications Integration

M. I. Smirnov GMD FOKUS, Hardenbergplatz 2, D-10623 Berlin, Germany telephone: +49 30 25499200; fax: +49 30 25499202; email: smirnow@fokus.gmd.de

The future network essential service is most likely to be “store and multicast” for a different number of multimedia objects produced and consumed by various applications running within heterogeneous software and hardware platforms all over the internetwork. The paper presents an object - oriented framework aiming at integration of networked collaborative applications strongly demanding smart multicasting capabilities from the telecommunication environment. A new mediator for this support is introduced - the multicast agent (MCA), which is a complex software object moving across the internetwork and delivering all needed functionality for reliable and flexible participation in a multicast session to all members of the group. The MCA is an object, whose methods provide for the interoperability of heterogeneous applications, the highest achievable scalability, for individual patching of the multimedia multicast flow, and for simultaneous flows from different senders. Based on some precalculated multicast tree (MCT) spanning all dedicated receivers, it is possible to make efficient use of alternatives during the MCT development, the needed solution is presented in a form of a generic behaviour of a splitting point router. The MCA implementation could be successfully realized within the CORBA approach (Fig. 1).

Main functionalities of the multicast agent could be defined shortly as methods of the following 4 objects associated with the MCA (main contract parameters presented in Fig.2).

The Src (sender) methods: attach/add/detach/remove media; define medium-to-medium relations (for multi-media multicasting); include/exclude applications; floor control; give current multicast state. The SP (service provider) methods (parameters): enable/disable a multicast session (contract); quality of service parameters (d-nodes list; Media list). The MRA (receiver) methods: filtering (Media list; QoS requirements list); include/exclude applications; attach/add/ detach/remove media; patching (Medium, badly received packets); advertising (optional); floor control; participation control; give current multicast state (optional). The MTA(self-transmit) methods: clone (MCA); send copy (MCA); invoke(MCA_method); prune (MCA_instance); split, i.e send copy (multicast stream).

Depending on the contract’ modality a set of involved active MCA could be defined,The MCT development policy rules the spanning range of the session from pre-arranged set of receivers (limited contract) to practically all capable to participate (unlimited contract). Future research areas include analysis of the efficiency boundaries for the proposed approach.

Contract Service Remote

proxy

Externalization Service Replication service

Contract MCA Copy String IOR ObjRef

Internalization Service

ORB2

ORB1

Fig. 1 MCA migration in CORBA environment Fig. 2 MC Session Contract

MC Session Contract

Management Domain

Session initiator

QoS requirements

Number of senders

Session duration

MCT

Modality

MCT Development policy

ORB