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1. Project Name, including acronym: “Autonomic Networking Architecture (ANA)”
2. Parent organization: “EC FP6 SAC”
3. Technical aspect of the project

a) Research Area
Networking Architecture, Autonomic Networking, Self-* properties
b) Objectives and Motivations including problem statements
This Integrated Project aims at exploring novel ways of organizing and using networks beyond legacy Internet technology. The ultimate goal is to design and develop a novel network architecture that enables flexible, dynamic, and fully autonomic formation of network nodes as well as whole networks. It will allow dynamic adaptation and re-organisation of the network according to the working, economical and social needs of the users. This is expected to be especially challenging in a mobile context where new resources become available dynamically, administrative domains change frequently, and the economic models may vary.
The scientific objective of this proposal is to identify fundamental autonomic network principles. Moreover, this project will build, demonstrate, and test such an autonomic network architecture. The key attribute is that such a network scales in a functional way that is, the network can extend both horizontally (more functionality) as well as vertically (different ways of integrating abundant functionality). The challenge addressed in this project is to come up with a network architecture and to fill it with the functionality needed to demonstrate the feasibility of autonomic networking within the coming 4 years.
c) Timeframe, target date
Research addresses future emerging technologies and targets long term research objectives.
d) Relevant works, past and present
ResumeNet, OneLab2, etc..

e) Key ideas
1) The fundamental concept, around which the architecture is built, is the information dispatch point (IDP). IDPs are inspired by the work on network pointers and are also somehow similar to file descriptors and sockets in Unix systems. IDPs are typically bound to functional blocks (FB). Functional blocks are information processing units that implement data transmission functionality (for example sending and receiving of IP packets) or some additional functionality as for example traffic monitoring. Generally, functional blocks can be used to implement network services. IDPs also abstract information channels (IC) via which remote nodes and protocols are reached. However, unlike file descriptors and sockets, the binding of an IDP is dynamic and may change over time as the “network stack” is re-configured. From an implementation standpoint, an IDP is identified by a randomly generated label.
2) To enable communication between hosts and routers implementing and using the same set of functional blocks, we also introduce the concept of compartments. A compartment is a set of FBs, IDPs and ICs with some commonly agreed set of communication principles, protocols and policies. Typical network compartments are an Ethernet segment, the public IPv4 Internet, a private IPv4 subnet, the DNS, peer-to-peer systems like Skype, or distributed web caching networks like Akamai. Note that the concept of compartment is different to the notion of layer, in the sense that the compartment concept captures the idea of a network instance regardless of the level(s) at which it operates in the network architecture. In addition to network compartments, our architecture introduces a special compartment called the node compartment. We indeed consider each networking host to be itself a network composed by the functional blocks running on the host. The node compartment thus encompasses all FBs and IDPs within a node. Throughout this paper network compartments are depicted as dashed blue lines and the node compartment as a solid blue line.

f) Goals and achievements
1) To identify fundamental autonomic networking principles that enable networks to scale not only in size but also in functionality. The main premise of our work is that a functionally scaling network is a synonym for an evolving network which includes the various self-x attributes essential to autonomic communication such as self-management, self-optimization, self-monitoring, self-repair, and self-protection. The hypothesis is that, due to these self-x attributes, such functional scaling will naturally lead to networks that are not only richer in functionality but which also scale in size. Scientific research in ANA will explore the “Internet de-construction” trends of functional atomization, diffusion and sedimentation that will replace the current static layering approach.

2) A new Autonomic Network Architecture will emerge as a result of this research. This architecture will provide the framework for network function re-composition. The goal is to produce an architectural design that enables flexible, dynamic and fully autonomic formation of large-scale networks in which the functionalities of each constituent network node are also composed in an autonomic fashion. This architecture must allow dynamic adaptation and re-organisation of the network according to the working, economical and social needs of the users. Moreover, it must support mobile nodes and multiple administrative domains.

g) Important publications: http://www.ana-project.org/web/publications/start 
4. Management aspect of the project

a) 01/06 – 12/09
b) ETH Zurich (coordinator), University Basel, NEC Europe Ltd., Fraunhofer FOKUS, Lancaster University, University of Liege, Université Paris VI, National and Kapodistrian University of Athens, Universitetet I Oslo, Telekom Austria, University Waterloo
5. More information on the project

a) www.ana-project.org 
b) Contact Person: 

1) Martin May
2) Tel: +41 44 632 6894
email: maym@tik.ee.ethz.ch 
6. Relationship with industry and standardization

a) Impact on industry, in particular to telecommunication industry:
Provide fundamental understanding of challenges to future networks deployments and how to prepare distributed systems to deal with them. 

b) Expectation to standardization:
A platform for Future Network standardization to which research projects can contribute their ideas and concepts.

a) Expectation to ITU-T, in particular to the Focus Group on Future Networks:
Initiate communication with funding (EC, GENI, ...) and research (IRTF, ...) agencies how and where future networks aspects can be consolidated and standardized
7. This sheet

c) 02/07/2009
d) Marcus Schöller, NEC Europe Ltd.
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