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This work is at the meeting point of amorphous computing [Abel01], autonomic computing [Hor01], spatial computing [Dag05] and synthetic biology. Our goal is to define a new high-level programming language defining the behaviour of a large number of entities that are unreliable, with local and dynamic interactions. Since we cannot specify the behaviour at the global level, it is necessary to articulate the description of the entities at the local level, the global state resulting from the interactions between the entities. One will obviously not address with this language the classical algorithmic problems but rather seek for applications where a stable condition or self-* (organisation, correction, optimisation…) properties are required.
The first step will require to carry out a bibliographical work in the fields of amorphous computing, autonomic computing, spatial computing and synthetic biology. Then, starting from the first results of the SYNBIOTIC project - L1 language based on an algebra of discrete differential operators and case studies – a set of operators, at the level of the entities (an “ideal” biological cell), must be defined and integrated into the language. This language will then be validated by its ability to describe basic morphogenetic processes (formation of static aggregates) and increasingly complex (self-organization on a moving substrate subject to noise, construction of patterns by aggregation and differentiation…).
The candidate must have a good knowledge of unconventional computing models and the framework in which this work takes place. A strong skill in the classical tools used for the development of programming languages (theoretical and practical) will be essential.
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