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Bioscience knowledge is characterized by the constant domain evolution influenced by new discoveries and hypothesis addressing complex phenomena. As consequence, Web Portals containing Bioscience information are particularly vulnerable to traditional database and coding practices. Commonly, data is contained in relational databases and their interfaces (human and inter-application) code is entwined with their metadata. Database information is organized in metadata elements (tables, fields and relationships among fields). These elements are related to the point-in-time domain conceptualization at their creation. In Biosciences, knowledge bases and hypothesis-driven databases are created to assist scientists to understand unknown phenomena. The importance of keeping these databases up-to-date is critical to improve the outcome of these investigations, and to avoid mistakes due old-dated information.
Traditional application designs start with a well-thought database; this represents great disadvantages in constantly changing domains. Upon schema change, code revision is necessary to correct failing routines. This situation affects both user and inter-application interfaces spreading the maintainability to Web services interfaces and the distributed applications using them. To address this problem, our group at Yale has been exploring during the past 6 years informatics solutions to minimize domain-database-application dependency issues. In this respect, and using the highly changing Neuroscience1 domain as a test-bed, we have created a flexible data storage model called the Entity-Attribute-Value with Classes and Relationships (EAV/CR)2, 3. This data model leverages the row data modeling to allow creating virtual database environments with specific interface attribute enhancements to metadata elements beyond to those provided by current RDBMS.
EAV/CR enhances the original EAV storage model; this model originated on LISP association lists to represent information in artificial intelligence research. It is currently used in Clinical Trials Databases4, Electronic Patient Record Systems5, 6, Windows Registry, and Web cookies among others. Complementing EAV/CR storage, a set of Web-based metadata-driven programmatic methodologies has been devised to create metadata driven: generic datasets, information navigation, web forms creation, automatic ad-hoc interface generation, and schema maintenance routines3. Our generic dataset the EAV/CR Dataset Protocol (EDSP) allow us to apply XML Stylesheet transformations (XSLT) to exports any part of an EAV/CR databases into other standards such as: XML Data Reduced (XDR) for easy data and schema import to RDB like MS SQL Server or Access, and Web Ontological Language (OWL) for importing to Ontological tools such as Protégé7.
The capabilities of our systems will be demonstrated to those interested in seen how our interfaces (GUI and interoperable) adapt to schema changes maintaining data consistency and updating the domain as it evolves. A beta version of the program is available for download and testing for those interested further examination of our approach to this problem.

Links to Web Portals created using EAV/CR:
SenseLab Project (http://senselab.med.yale.edu)
Neuroscience Database Gateway (http://big.sfn.org/NDG)
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