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Overview
• Data integration allows a better understanding of brain 

function by integrating different levels of brain data. 

• Most of the neuroscience databases are neither 
integrated nor interoperable

• Diverse but related data are scattered in different Web-
accessible resources and are formatted differently

• We present a Semantic Web approach to building a data 
integration framework, which involves using RDF as a 
standard data model to facilitate representation and 
integration of data



Neuroscience Database Gateway



Current Issue

AlzForum

• No Links between 
related databases

BrainPharm



Semantic Web
• Exposes the semantics of Web-accessible data 

in a standard machine-readable way so that the 
data can be more easily interpreted and 
integrated by computer programs (or Web 
agents)

• Component technologies of Semantic Web:
– Uniform Resource Identifiers (URI)
– Ontology (machine readable)
– Ontological Languages (RDF, RDFS, and OWL)
– Semantic-Web-aware Tools (e.g., databases)



Oracle RDF Data Model
• Uses the Oracle RDF Data Model to build a Semantic 

Web data warehouse for integrating datasets extracted 
from two independently-developed neuroscience 
databases:

– BrainPharm (a subdatabase of SenseLab)
• domain-specific ontology modeling specific molecular details 

of drugs

– SWAN (Semantic Web Applications in Neuromedicine) 
• a project to develop an integrated scientific knowledge 

infrastructure for the Alzheimer Disease (AD) research 
community enabled by Semantic Web technology. SWAN 
models domain-independent concepts including experiments, 
hypotheses, research statements, and publications



AlzPharm

BrainPharm
AlzForum

Oracle/RDF SWAN



AlzPharm: Collaboration between
SenseLab, SWAN, AlzForum, and Oracle

• Publications
– Y.K. Lam, L. Marenco, T. Clark, Y. Gao, J. Kinoshita, 

G. Shepherd, P. Miller, E. Wu, G. Wong, N. Liu, et al. 
Semantic Web Meets e-Neuroscience: An RDF Use 
Case. Proceedings of International Workshop on 
Semantic e-Science, ASWC 2006. 2006. Beijing, 
China: Jilin University Press, pp. 158-170. 

• Demo of AlzPharm
– http://ontoweb.med.yale.edu/AlzPharm

http://ontoweb.med.yale.edu/AlzPharm


Conclusion

• Semantic Web technology benefits 
neuroscience data integration

• The Oracle/RDF system extends SQL to 
support semantic inferencing.



Future Directions

• Establish more linkages between 
SenseLab/BrainPharm and 
AlzForum/SWAN
– Ontological overlap
– Content overlap

• Interoperation with other BioRDF data 
sources (e.g., Entrez Gene)

• From RDF to OWL
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