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One of the significant challenges towards a more comprehensive understanding of processes and events that have shaped the earth though time is the need to bring disparate datasets together through a common web based smart query system.  Data discovery is clearly a pre-requisite for integration, and we report on new techniques that support discovery and integration of geoscience data. We propose a three tier database registration system that facilitates discovery of data, as well as integration across sub-disciplinary databases. At the first level we utilize a controlled vocabulary based on AGI index terms with plans for cross indexing to GCMD (NASA) and NADM (USGS) vocabularies. All known geoscience databases could be registered (through the GEON portal; www.geongrid.org) using these terms for rapid discovery, and used by research scientists, educators and students. The second and third tier registration of databases is based on application of domain ontologies. We have developed new ontology-based packages (figure 1) containing Planetary Materials (elements, isotopes, rocks and minerals), Planetary Structure, Planetary Location, Planetary Phenomenon, Physical Properties, Geologic Time and Geo Images. Through application of ontologies, we utilize smart search techniques to find data sets within large data resources. For example, it is possible to identify rock types in data sets even though they are not included in the metadata, and thus extract the related datasets for further analysis.


Integration of databases can be done through (1) schema merging, when the user is knowledgeable about data organization (semantics of the schema), (2) view based techniques which include the creation of a virtual schema to allow the user to address structural heterogeneity, or (3) ontology based integration, accomplished by registering databases to ontologies. We favor ontology based integration because it systematically resolves both syntactic and semantic heterogeneity, allowing scientists to focus on the content of the database rather than its schema. It is now possible to register distributed databases to data ontologies, making possible integration of multiple distributed databases into a single virtual database. An added benefit of this approach is that workflow based computations can interact with multiple databases.
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Figure 1: High Level Ontology Packages which describe categories of Ontologies used for registration of databases

