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We present the EMEN2, a next generation scientific database and electronic notebook designed to leverage new technologies to produce a framework for mining, exchange and archival of large sets of data from diverse disciplines. EMEN2 combines the concepts of web ontologies and peer-to-peer networking to provide a mechanism for sharing large volumes of scientific data at an unprecedented level of detail without relying on a centralized archive. This system is not designed to supplant standardized archives, like the PDB, but to supplement them with access to more detailed experimental data than offered by current public data archives, while simultaneously providing scientists with a tool for local storage and archival of proprietary data.
In scientific database design, there are two diametrically opposed philosophies. The first is very strict top-down design of the entire database schema. This forces users to standardize their data to match the predetermined experimental protocols. Any changes in the actual experiments require a programmer to modify the database structure and related software. At the other extreme are lab notebook emulation packages, which simply provide a framework for the user to do exactly what they would ordinarily do in a paper lab notebook. This mechanism is completely flexible, but limits the extent to which the information can be searched or mined. 
Unlike either of these approaches, EMEN2 makes use of the concept of evolving web ontologies. Rather than using centralized database schema, users will define experimental protocols and parameters themselves using a simple web-based interface. The set of protocols/parameters defines an ontology, which is shared among all servers using a peer-to-peer networking strategy, forming a consistent set of definitions across the network of EMEN2 databases. Users are free to define new protocols at any time. Both protocols and parameters are hierarchical, so, variations in already-defined protocols exist as children of the original protocol. The ontology is thus created in a fluid way much like self-organizing projects such as Wikipedia. Most importantly, individual scientists are free to represent their data using their own conceptual frameworks, rather than being forced into a single common representation.

EMEN is the current data archival system at use at the NCMI, and archives over 300,000 experimental records with over 5 TB of raw data from over 200 staff members and collaborators from around the world. EMEN2 represents the next evolution of this database, and the NCMI is acting as a testbed for its development. It is based on well established software, including, Apache, BerkeleyDB and Python.
