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The evolution of the Internet towards ubiquity, mobility and wireless requires revising routing for such “large” dynamic clouds. Routing is obviously a critical network functionality, but, it has not evolved much since long. Routing has a strong impact on the architecture, as it is tightly associated with addressing. We can formalize routing as a transfer function that enables to forward a packet thru a path towards a destination identified by its address. Most of the time, the address does not hold any localization semantic and although we can route to the destination, we can’t know directly its location. As an example, routing in mobile networks (namely, mobile IP) has been addressed lately. Here, the strong relation between (address, localisation, routing) is obvious as, in the Internet, the IP address is defined according to the AS the host belongs to. Therefore, as the host moves off its home domain, the address structure becomes intractable for routing. Therefore, a two-step transfer function has been derived to address this objective: the first step gets to the Home Agent (HA) followed by a second step that forward the packet from the HA to the Foreign Agent. Routing can be simplified if the address is related to a location, as when the host has GPS capabilities. In this situation, geographic routing is simple and stateless. Finally, similarities exist with P2P and content access mechanisms as a given information is accessed through the utilization of a transfer function often defined as a Distributed Hash Table. As a consequence, it is of utmost importance to revise routing in order to address these issues and simplify present solutions when facing the future Internet.

We believe that the need for frequent address updates caused by node mobility suggests decoupling the permanent node identifier to its topological address. This presentation proposes an indirect and scalable routing protocol for self-organizing networks. This solution provides an anchor-based abstraction, where the communication is split into two phases: the location of the destination node and the communication itself, associated with appropriate addressing schemes. Anchor nodes play the role of rendezvous points and are responsible for translating a node's identifier into its location-dependent address in the topology. This proposal achieves high scalability by distributing the location information database among all nodes in the network using peer-to-peer concepts. The network topology created is a virtual network representation that describes the relative location of the nodes according to their neighbourhood. By managing regions of a virtual addressing space, nodes route in a hop-by-hop basis with a small amount of information and communication cost. Upon node mobility, this proposal maintains the global system stable and consistent routing. It also addresses the problem of mapping a virtual topology to the physical one. We believe that this class of solutions is an innovative and promising approach to future network layers.
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