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Frontier of cyberinfrastructure research in geosciences range from implementation of new and better ways to access data from distributed systems including issues of data inter-operability, access to tools for computations and visualization as well as facilitating bringing legacy data into the digital world. However, none of these are as significant for a geoscientist as the need to integrate across diverse disciplinary data such as those represented by the broad disciplines of petrology, stratigraphy, structure, geophysics and hydrology. We present the results of our ongoing research to provide the infrastructure required for both discovery and integration of certain types of data through the use of ontologies. Although there are many definitions of ontologies, we use it to explicitly represent relationships in information contained in heterogeneous and multi-disciplinary datasets. We have developed seven high level packages of ontologies in OWL (Planetary Materials, Planetary Phenomenon, Planetary Structures, Planetary Location, Physical Properties, Geo-Image and Geologic Time) that provide the framework for capturing concepts and relations contained within datasets, as well as between datasets. For example, registering data to ontology for rock geochemistry, rock texture, rock mode, and rock location allows for schema independent integration between chemical, modal and texture datasets. This integration requires that data providers register the data to ontologies as it allows for users to query the datasets through the ontologies. This registration procedure resolves the (syntax, structure and semantic) heterogeneities of data sets. The mediator (software package to send queries to distributed data resources) allows a user to issue an ontologic query independent of any schema, the mediator rewrites the ontologic query into a physical query accepted by different data resources (e.g. Oracle, DB2, SQL Server, MySQL, as well as converted excel files to database such as PostgreSQL) and wraps the results into a uniform format. This framework for data discovery and semantic integration requires geoscientists to formalize the domain knowledge into ontologies, register data to ontologies and allow computer scientists to develop mediators towards a more integrative view of the dynamics of the earth or other planets.
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