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Abstract


The Multi-ViewPoint Clustering Tool (MVP-CA) technology will aid the SRI team’s goals by identifying and organizing concepts in the RKF knowledge bases. It is a complementary concept to other RKF technologies being developed in that it tries to expose the various concepts in the knowledge base in the context of their actual usage as opposed to exposing them in the context of their declaration. It does so by using clustering technology to reverse engineer the knowledge bases being developed. Thus by exposing semantic contexts for preexisting theories in the knowledge base the MVP-CA technology can help in the formation of intermediate concept nodes and mid-level theories.


The MVP-CA technology is based on the contention that no one single structuring viewpoint is sufficient to comprehend a complex system. In our research, we concentrate on grouping of axioms/rules in a knowledge-based system in several different ways so as to reveal the associated domain concepts in the context of their usage.  In our first experience with the virus knowledge base we exposed 

· Semantically and lexically close terms, e.g. (Close, Closing, closed), (Open, Opening, open), (in, inside)

· Complementary terms e.g. (prevents, permits), (open, closed)
· Lexically distant but semantically close terms, e.g.(Enter, Penetrate), (location, place), (Portal, Opening), (Degrade, Damage)
· Lexically Reversed terms e.g. 
· (ClosePortal, PortalClosed), (OpenPortal, PortalOpen), (OpenContainer, ContainerOpen)
At a semantic level, the clusters generated through the MVP-CA technology can reveal that even though certain concepts may be accommodated at a top-level view, at the usage level they may not be central to the top-level concept. For eg,, lysosomes and cytoplasms are conceptually part of the central concept of a cell; however, in the way it is used in the virus-kb, the use of Lysosome always occurs in the context of  Penetrate and Fusion, and not in the context of a cell explicitly. In contrast, Cytoplasm does occur in the context of cell. Thus even though a top-level ontology containing process and domain models for Biological Weapons is being formulated in the forward engineering phase of RKF, the actual instantiated or ground-level axioms may (or may not) contain concepts not accommodated (accommodated) at the top-level view. Reverse engineering the system through clustering can suggest or hint at the emerging concepts as well as expose the non-existence of concepts. It can also identify and suggest prime units in the KB to be componentized. For example, if one wanted to componentize the concept of Enclosure, the MVP-CA technology revealed that in the virus kb, Enclosure occurs in the context of Enter and Exit in the process centric view whereas Enclosure always occurs in the context of donor and SomethingExisting in the domain centric view. 

Thus by exposing small conceptual modules in the RKF knowledge bases, the MVP-CA tool generated clusters can provide a foundation for building intermediate concept nodes. Even though a human interpretation will be required for analyzing the concepts contained in a cluster, our project will provide all the computational scaffolding underneath for enabling such interpretation. The research issue central to this project is how to identify relevant concept islands through the clustering, and once identified, what sort of user aids can we provide to support comprehension, recall and reuse of these concepts. The MELD parser is already in place, and we will be making the necessary extensions to our MVP-CA tool’s software infrastructure in order to capture significant intermediate concepts for analyzing the MELD knowledge bases as and when they get developed. We are also working with Cyc’s IKB knowledge base to mine it for important concepts that the SRI team may need during its knowledge base development effort. 
