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Abstract

As the the size of scientific datasets grow, it becomes imperative that cross-domain metadata
management system to be developed to facilitate interdisciplinary scientific research. Three key
issues need to be addressed: the development of a cross-domain metadata schema; the
implementation of a metadata management system based on this schema; the integration of the
metadata system into existing infrastructure with reasonable performance and scalability. In this
extended abstract, we give a brief description of our current research on these issues to address
the metadata management requirements in the Cybertools project.
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We have implemented two experimental metadata management systems based on Protégé and iRODS
respectively.
Protégé-based system is based on a much more expressive modeling schema, therefore, it provides a
much more solid foundation for integrating metadata from multiple scientific domains.
iRODS-based system is closely integrated into PetaShare and the rest of Cybertool infrastructure. Its
underlying modeling schema is simpler but not powerful enough to integrate multiple scientific domains.
Both systems are currently under extensive testing and further development.
Both systems provide command-line based access while Protégé-based system also fields a browser-
based system for querying and accessing data archives.
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Our experiments on scalability showed that scalability Protege-based system is limited by the 
amount of physical memory available because of Protege’s Java-based implementation and Java 
Virtual Machine’s limitation on physical memory. iRODS-based system, on the other hand, is 
limited by the frequent crashes of iRODS during large-scale metadata insertion. However, both 
systems are capable of handling metadata instances to the order of millions. Our experiments on 
performance showed that query time on the iRODS- based system is positively correlated to the 
size of result set. As the size of the result set grew, signi�cantly more time was needed for the 
query to �nish. In the case of the Protege-based system, how ever, performance varied little as the 
query result size changed.
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CyberTools’s distributed data management infrastructure PetaShare provides scientists
with access to data widely distributed across multiple geog raphically far-apart
institutions. So far, three PetaShare clients have been dev eloped to provide three distinct
access modes to underlying PetaShare infrastructure: Peta Fs allows PetaShare
infrastructure to be mounted as a folder on any Linux machine s; PetaShell provides a
regular shell environment for access to PetaShare, user can use regular Unix commands
to access PetaShare under both PetaFs and PetaShell; Pcomma nd, on the other hand,
provides an set of PetaShare enabled commands user can use to directly access
PetaShare.
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Currently, our metadata schema incorporates domain-independent, domain- dependent and
provenance metadata of four science drivers: coastal hazard protection (SCOOP), reservoir
uncertainty analysis (UCoMS), numerical rel- ativity (NumRel) as well as scienti�c visualization
(Digital Media Archive - DMA) at Center for Computation and Technology, LSU. Our metadata
schema is modeled as a taxonomy of classes, instances and properties connected through
relations such as subsumption, equivalent-to and disjoint-with.


