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Develop model/ontology: Portion of WHOI ontology using new WHOI concepts and concepts from existing ontologies such as VSTO, MMI, 
TW, OWL-Time. 

Use Cases: Use cases are used to indicate 
a specific capability that drives both what 
knowledge is to be represented and used 
and also what software and interfaces are 
built for the user and to the underlying data.  

Some Use cases developed: 
1.  Do you have any data online from 

Hutchins from award number 
OCE-0423418? 

2.  I want to download (temperature, 
biological, ...) data in the following areas 
(N. Atlantic, bounding box, where JGOFs 
survey was done, ...) 

3.  What new data has been added since 
last year (and organize it by project) 

4.  Show me all the places where the 
surface temperature in the North Atlantic 
is 25 degrees during June. 

Use Tools: 

•  Omni Graffle – Creation of Faceted-Browse Mockups 
•  CmapTools COE – Creation of Ontology Models, Causality graphs for provenance 
•  Protégé – Creation of Ongology and Individuals 
•  Skype (IM and VOIP), Dimdim (Web Conferencing), MediaWiki – Collaboration tools 
•  Google Web Toolkit + SmartGWT – Rapid UI Prototyping 
•  Jena/TDB and Joseki – triple store and SPARQL endpoint server – can be extended to 
perform reasoning and the execution of semantic rules. 

New initiatives focused on the use of informatics in the data support infrastructure within the Oceanographic science domain is showing how data management 
systems can be designed and implemented using the latest semantic technologies for data discovery, data access, and data provenance.�

Staff and graduate students from the Tetherless World Constellation at  Rensselaer Polytechnic Institute (RPI) have been collaborating with the Biological  and 
Chemical Oceanography Data Management Office (BCO-DMO) -- a project operating out of the Woods Hole Oceanographic Institution and funded by the National 
Science  Foundation  --  in  the  design  and  development  of  a  prototype  for  such  a  system.  RPI  staff  and  BCO-DMO team-members  have  been  working  with 
oceanographers, data managers, ontology modelers, software engineers and other experts to iteratively design and develop a semantically enabled prototype showing 
how domain scientists are able to perform better and smarter searches for data, access and manipulate more data sets, and begin to keep track of data provenance. 
There are plans for the features demonstrated in this prototype to be incorporated into BCO-DMO’s production website.�

RPI staff and the BCO-DMO team are leveraging existing ontologies from different areas of research, such as solar physics, astral physics, and genomics, as well as 
adding new concepts and properties to new ontologies, in order to provide scientists with more tools to do their research. For example, the Virtual Solar Terrestrial 
Observatory (VSTO) project has created modular ontologies that can be used in various fields of study, such as an instrument ontology and parameter ontology. Other 
leveraged ontologies include the MMI platform ontology, the OWL-time ontology, FOAF, and the MMI device ontology.�

This presentation will introduce ontology use in data systems, as well as the frameworks and technologies that can be employed to semantically enable existing 
oceanographic data repositories. In addition it will detail the work that is being done with the BCO-DMO project, the different modular ontologies being used and 
generated, the semantic tools being utilized to iteratively develop the new data support infrastructure, and will detail the iterative process by which we plan to 
accomplish our goals. 

Iterative Design and Development 

Rapid Prototype: of Use Case #1.  

Collaboration: Small team of mixed skills created in order to provide a 
scientific infrastructure that is usable and extensible, providing  semantic 
integration, and knowledge representation while requiring depth in each of 
the science areas. 

•  Facilitator - knows iterative methodology, guides the exercise 
•  Domain experts – knows resources, data, applications, tools 
•  Ontology modelers – to extract objects/relations from use cases and 
discussion 
•  Data Managers – understands the storage, organization and access to 
datasets 
•  Software engineers – responsible for architecture and technology aspects 
•  Scribe – capturing everything discussed 
•  Social Scientist – optional, as process is as much a social exercise as it is 
a technical and methodical activity 


