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There is a need to clarify, whether the information transfer requests of the WMO (gathering and dissemination/ad hoc request of meteorological data and metadata) can be implemented on the basis of Peer-to-Peer (P2P) technology.
The Peer-to-Peer system has to  accomplish two requirements: to organise the data-transport (bring together the requests of the users and the distributed offerings of the providers) and to do the data-transfers themselves. In P2P systems the two subtasks are normally clearly separated and executed by different technical instances of the contributing partners.

The organisation of the data-transfer can be implement via a variety of co-operation-models, with one central server (for instance in the past: Napster) on one end and a fully decentralised approach (for instance: Gnutella) on the other end of the extremes. The mostly used approach (for instance: Kazaa, E-Mule, E-Donkey) is the combination of both with a hierarchy of servers. Using systems specific sampling strategies these servers build and maintain an overview of the fluctuating peers and their data offers and support the search for possible contributions to the respective user request. Meta-information on the available data files are formulated from the file-names, optional file-attributes and hash values computed from the file-content.

The performance of the data exchange is simply the result of the balance of input/output into and from  the P2P network. In the case with controlling server-topology the P2P the clients set up the connections to one or many of the potential sources, which IP-addresses are managed by the servers. Depending on parameters like the size of the upload rate and the time for waiting, the download rate is controlled by an complex credit system. Special communication procedures, for instance the parallel download of different portions of a segmented file from a number of sources allow a significant virtual bandwidth also in cases, where the individual sources provide only a very limited bandwidth each. If necessary (for instance in case of a shutdown of an essential data source) the topology server can be contacted again to update the overview on the available data sources thus increasing efficiency and circumventing local outages.

Nowadays Peer-to-Peer file-sharing systems (like those named above) were mainly developed from requirements (e.g. avoidance of central nodes; concentration of voluntary computer and network resources; optimisation of the anonymity in the Internet) which are not relevant or even contra-productive for an operational use in the WMO. Therefore it is critical for the discussion, that the critical WMO requirements on P2P systems are identified.

WMO-requirements

The organisation of the data-exchange has to guarantee, that the view on the information, both data and qualified metadata, is complete at any time of the request. The system must support planning of data-transfers and in time data provision for critical data and capable monitoring to verify the system. The data-exchange in the network must be efficient (both in cost and in quality aspects) and be robust against limited failures.

The organisation system needs to be scalable in terms of complexity of the topology and transfer volumes to support adoption to global, regional and - potentially - national scale.

The data transfer system must provide the complete set of requested data and needs to guarantee the timeliness of the data of the routine data-exchanges. At the time being both push (continuation of the current GTS) and pull (ad-hoc requests) services must be provided.

Evaluation

Massively decentralised P2P-solutions do neither fit to the WMO-requirements at the time being nor will they do in the mid-term future. It seems to be reasonable, that a hierarchy of servers on a regional scale (provided by the GISCs, which also co-ordinate the inter-region transfers, and the DCPCs) and a national level (if a NMC decided to adopt P2P-technology for its internal data-exchange) would be the best fit to the requirements. Monitoring and control services needed for a stable operational network, which has to support time-critical data-exchanges, are not well establish in the present P2P-systems.

The differentiation between the co-ordination of the data-transfers by some server-instances and the data-transfers, which are done directly between the sink and the source(s), open a new view on communication issues, such as the "Push versus Pull" discussion, cost-sharing mechanisms (only the control and monitoring processes need centralised infrastructures) and options for local composition of partial data-sets from different sources.

Further Steps

Due to the required very high stability of the WMO data-exchange it is not possible to implement one of the existing products, which where developed for completely different goals. Since the Peer-to-Peer technology has a great potential to contribute to the WMO systems, the current systems and the further development of this technology should be observed.

