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In the period March 4--April 14, 2002, I visited the Research Group on Modelling Multi-agent Systems, Computer and Automation Research Institute, Hungarian Academy of Sciences, in the frame of the project Centre of Excellence in Information Technology, Computer Science and Control, ICA1-CT-2002-700025, HUN-TING project, workpackage 5.

Based on the firm research basis of both the host research team (research group) and myself, a very effective and fruitful cooperation emerged during the visit. The joint research facilitated from both the nice and welcoming atmosphere of the campus like environment, the hospitality of the host team, and the excellent recreational surrounding provided by the city of Budapest. I was very impressed by the environment of the host institute, since it provides an ideal place for a theoretical computer scientist to work at---a well   equipped library providing fast access to needed literature, flexible access to small working environments with black- or white-boards and projectors, and an own office in the heart of the host group. All together, I was provided with a very research friendly infrastructure at the host team's institute.

Currently, the research we carried out during my visit in Budapest is prepared to be submitted to leading journals and edited volumes of the corresponding research field.  During the stay some new and promising research directions in syntactic models of blackboard-type distributed grammar systems besides a more sophisticated concept of competence emerged, which we were not able to completely cover during my visit. We agreed to continue the cooperation in the forthcoming; my next visit at the host team is scheduled during spring 2003 and further research activities are planned for the near future, discussion on a joint German-Hungarian project has started. Since, distributed architectures and advanced computer networks provide a solid platform for the realization of multi-agent systems, research in in this area of computer science may help in order to design languages for computer supported cooperative work, especially cooperative and distributed text or document processing.

Our aim was to carry out investigations in a language-theoretic variant of syntactic models of blackboard-type distributed cooperating problem solving systems, called cooperating distributed grammar systems. The research planned to focus on describing the problem solving capacity of the different systems, in syntactic terms, depending on the individual level of competence of the cooperating agents in different phases of the problem solving process.  Key issues were properly formalizing the concept of competence and competence level of the agent in syntactic terms and gaining information about whether agents with a very low level of (a limited level of) individual competence can be efficient in solving very complicated  problems, and if this is the case, what is the minimal level of competence these agents must have.  The answers of these questions help in the proper design of languages for computer supported cooperative work, especially cooperative and distributed text or document processing.

According to the plan, we have formulated the notion of a cooperating distributed grammar system where the component grammars work under a protocol based on their competence in rewriting, that is, the grammar (the syntactic agent) which is active at a step of the derivation must have a fixed level   of competence in derivation, namely must be able to rewrite exactly k (or at most k, at least k) symbols. If the grammar does not have this property anymore, then another grammar has to continue the derivation.  The number k  is called the competence level of the grammar at that derivation step.  This model describes, at the syntactic level, a problem solving procedure where the problem solvers are required to have a fixed level of competence in solving the open subproblems, and this constraint is the same for any of them. We have shown, that even under a very small level of fixed competence, namely for k=2, and for any k being greater than 2, the power of the system reached the power of the Turing machines. This means, that any problem which can be described by a recursively enumerable language (which is computable) can be solved by dynamically cooperating loosely coupled agents of a very limited competence under the cooperative problem solving process.  This result is also an important contribution to the theory of formal languages, since it gives new aspects to the theory of regulated rewriting.

If the cooperating grammars are not required to have a fixed level of competence, but an approximate one, that is, they have to be of level at most k or at least k, where k is at least 2, competent in the derivation process, than a large but  not maximal computational power can be reached. Thus, in this case, the precise constraint on the level of competence leads to a more effective work.  We also discussed whether the derivation mode used by the individual grammars influences the power of the system, and comparing two derivation modes to each other, we found that this parameter is significant. The research in competence based cooperation is a novel one in formal language theory and it can lead to very challenging problem areas.

During my visit I gave talks about his recent research achievements both by the Computer and Automation Research Institute, Hungarian Academy of Sciences, and the University of Szeged, Department of Informatics.

Finally, I would like to make some remarks which can help in planning visits in the frame of the project.  In order to increase the productivity of the visits of guest researchers in the frame of the Center of Excellence project, I suggest to soften the condition of the six weeks en block stay. A split of, e.g., four plus two weeks, would definitely increase productivity, since the research results have time to consolidate, and there is time to develop other perspectives to continue research.  Moreover, for guests involved in teaching at their home universities, it may sometimes be complicated to have six continues weeks off from their duties. A more flexible time management is worth considering.

Finally, I want to thank the hosts, the head of the research group, Erzsébet Csuhaj-Varjú and her team (György Vaszil and Maurice ter Beek) for the excellent support during the preliminary stages of the project in order to manage the obstacles of a stay abroad. I am looking forward to our future cooperation and research.
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