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Description of the work

Our work has been aimed at providing a coordination model suitable for open organisational structures in the context of Multi-agent Systems (MASs).

Openness feature call for coordination models able to provide uncoupling among organisation components—agents and resources.

In this context, the tuple centre model [1] – based on programmable tuple spaces –provides some key features suitable for the engineering of coordination in open systems [2]: generative communication and associative access. Generative communication leads to communication orthogonality: producer and consumer of a tuple can interact without having prior knowledge about each other, leading to space uncoupling, time uncoupling, and coordinable's name uncoupling. Associative access guarantees a coordinable synchronisation based only on the tuple content and structure leading to data-reference uncoupling.
On the other side, implementations of tuple centre model [3] adopt a tuple matching mechanism – the main mechanism for coordination by tuple space – based on a purely syntactic approach. Although this might appear as a marginal aspect of the tuple centre coordination model, it however imposes a pre-existing, design-time awareness of the structure and content of tuples: ultimately, agents coordinated through the tuple space should be designed altogether—this situation clearly breaking opennes.

As already observed in contexts like Pervasive Computing and Web Services, syntactic-driven matching leads to several limitations in dealing with open and dynamic scenarios where the exchanged information may have different syntactic structures [4]. Thus, in order to face this issue, current research has been witnessing a growing interest in semantic techniques that allow to semantically describe information through ontology languages—an ontology is a formal representation of a set of concepts within a domain, along with the relationships among those concepts.

Even in the context of coordination models and languages, different solutions have been proposed for semantically enriching tuple spaces [5]: however, they appear to be designed to tackle the design of coordination for Semantic Web and Semantic Web Services, and they result in a rather involved extension.

Accordingly, the goal of our work was to semantically enriching the tuple centre model: a main design choice in our work is to try not to completely redesign the existing syntactic tuple space model, but rather provide a smooth extension that – although supporting semantic reasoning – keep the simplicity of tuple and tuple matching as easier as possible. Moreover, we have implemented the semantic tuple centre model in TuCSoN [6]—a coordination infrastructure for MAS.

Future Collaborations

Starting from the work done, we want to use the tuple centre model implemented in TuCSoN in order to exploits MAS organisational structures in open scenarios like the ehalth care once, where the main requirements are:

· Time independence: patient data should be published and accessible at any point in time even if a prior data provider is currently not available.

· Location independence: patient data should be accessed without need to know where data providers are placed.

· Reference independence: patient data should be accessed without need to know data providers.

· Schema independence: the internal representation of patient data should be independent of each provider schema, thus achieving interoperability.
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