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Introduction
The communication between agents is one of the key issues in the area of the Multi-Agents Systems development. Agents from different domains have to exchange information in order to share knowledge. The problem of finding an agreement on the meaning of the information exchanged is the topic of this proposal. 
When a developer design and implement an agent, he put his knowledge into the software. He follows the structures and concepts that are used in the particular domain where he want to put his work. This means that when we have different agents that belong to heterogeneous domains we can have many problems of communication that are not related to the software or to technical issues, but that are related to the different interpretation that the agents have about the environment. If we take agents of the same environment the problem is not so central, because they use and share a common knowledge, a common structure, which provides quickly mappings between the information that they want to share. But if we switch the scenario from a “local view”, an intranet, to a global view the communication coordination problem becomes very important. 

We can find these issues in other domains like database, schemas, graphs communications where we have heterogeneous data sources that want to exchange their knowledge. 

The approach that I propose is based on some Semantic Web technologies witch provide an  architecture that we can adapt to our scenario in order to attack the problem that I have described.

Approach

There are many approaches that we can follow to try to attack the agent communication problem. For example we can create a huge ontology that provides a common schema that every agent can use as the main interpreter of the concepts to exchange. This approach is very simple and easy to implement if we have a small set of concepts to collect and represent, but it become impossible to maintain if we have a lot of concepts and a deep schema that describe the environment. The inverse approach that we can follow is the development of instant mappings between concepts when different agents try to exchange information. With some data about the agents we can try to map the information of one agent on the information of the second agent. This approach is very useful if the boundaries of the agent domains are not well defined, because we have a general mechanism to exchange information that is not related to a particular environment, that is not related to a predefined schema. 
The idea that I want to propose is a mix of the two approaches that I have described. The goal is to use a general ontology that provides a starting point on which build, instantly, the mappings between the agents. The new mappings will update the agent ontology.
Each agent provide an OWL ontology (the main ontology language in the Sematic Web), a “semantic profile”, that describe his description of the environment, for example the hierarchy of the concepts that it use in its activities and in its behaviour or the relationships that exist between these nodes. In order to provide not only the structure of the knowledge, but the structure and the semantic of the terms, the ontology is build using WordNet as the vocabulary that provide the meaning of the words using in the ontology.  The objective of the ontology is to describe for example that the word “person” used by an agent has the meaning “a human being” and is a subset of the “being” class. With this knowledge when the agent will try to communicate with another one that use person as “a human body (usually including the clothing)” will understand that they are not speaking about the same concept and the exchange of data will be modify in order to correct this misunderstood. 
This, more or less, follow the first approach that I have described. To improve this mechanism we want to introduce a “collaborative” process where the two agents don’t use the mapping step only to create a bridge between their information, but to update their knowledge in order to improve the mapping that they will create when they will find other agents. For example two agents share the same node “Person” but two different two sub-nodes “man” and “woman”. If the agents exchange this information they can reuse it when they will find another agent with the node “man” or “woman”. This means that we update the “centralized-hierarchical” model, where we have a huge, general, ontology that cover the entire environment, with this new approach where we have an original ontology, related to the agent domain, that is updated and improved with the knowledge that other agents provide. We use the concept of background ontology related to the agent that describe the semantics of the agent environment and the concept of flexibility and knowledge sharing that provide to the agents the capability to communicate with heterogeneous domains. 
Conclusions

The problem of finding an agreement on the meaning of the information exchanged is an important activity into the MAS domain. This proposal describes a general approach to attack the problem. The key points are: 
· Agents need domain information to understand if they are speaking about the same thing. A string comparison is not sufficient if we want meaningful results and if we want that computers participate to the negotiation process.
·  Agents share knowledge when they communicate, so they can share semantic and domain knowledge in order to improve they background
· We have to store the background knowledge in order to build agents that improve their communications, in particular when we have different environments. 

These are the main points on which we can try to build some solution, some project. 
The two macro-areas in which we can split the approach are: ontology matching and knowledge improvement/negotiation. Ontology Matching is a well-know research topic and the information source that provide the structures doesn’t influence the results, so for the first step of the process, how to match the background ontologies of the agents, we can use or implement many algorithms or tools that in the last 10 years many researchers around the world have developed. 

An open issue more interesting could be to understand how updates the background knowledge, how negotiates and build new information starting from the different domains that the agents provide. What happened if we have two agents that try to communicate, but have completely different view of the environment, because, for example, in the first background we have that “Professor” is a subclass of “Person” and in the second we have that “Professor” is a subclass of “University” (that is wrong, but it may happened if the agent developer use an ontology as a concept tree)?

Can we introduce a level of domain knowledge (a sort of senior, junior, etc.) that characterize an agent and that we can use to assign more importance, reliability, to the knowledge of one agent? Can we introduce a system/environment background knowledge that collects all the experiences of the system agents and that provide a “common” domain knowledge that every agents can use?
All these questions could be an interesting research topic to study in deep to improve and expand our studies in the agent communication area.

