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Executive Summary
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About Ontolog

Ontolog is an open, international, virtual community of practice that was first convened in 2002.  It has over 100 members spread over 15 countries, to date.  The community is chartered to:

· Discuss practical issues and strategies associated with the development and application of both formal and informal ontologies,

· Identify ontological engineering approaches that might be applied to the UBL effort, as well as to the broader domain of eBusiness standardization efforts, and

· Strive to advance the field of ontological engineering and semantic technologies, and to help move them into main stream applications.

Towards these ends, the Ontolog community has been working actively with the OASIS UBL technical committee, a number of associated international standards bodies that are contributing to the development of open eCommerce standards, various groups within the federal government that are concerned with semantic interoperability, and groups within the health care community that are involved with conceptual modeling and formalization.  Ontolog welcomed the opportunity presented by the RFI to consolidate and extend our thinking about the application of ontological engineering as it applies to health care.

What are Ontologies?

A formalized ontology is nominally an explicit specification of the conceptual understandings shared by a community of practice.  A formalized ontology seeks to provide complete, explicit, and unambiguous semantics for a targeted set of concepts within a domain of discourse, expressed in a computable language.

Ontologies are a key enabler for semantic interoperability between disparate systems.  For that reason, ontologies and ontological engineering represent emerging models for advanced IT systems, and are getting increased attention from both system developers and those responsible for setting IT policy.  Because ontologies allow various aspects of policy to be “abstracted out” of the system, enabling them to be managed and updated separately, they enable more sophisticated automated behaviors than would be practical with traditional, hard-coded software development approaches.

Ontologies  in Health Care

Medical ontologies are not a new idea.  NIH, for example, is already an established leader in this field (see Kathy Lesh’s slides from Dec 9,2004 at http://colab.cim3.net/file/work/Expedition_Workshop/2004-12-09_CoherenceInKnowledge/Kevric-NSF-2004_12_09.ppt). Protégé, which is partially funded by NIH, is one the leading ontology development tools.  Space does not allow us to provide a complete inventory of all applicable examples (see the http://www.openclinical.org portal for specific initiatives), but the trends are clear.

Thesis

We believe that the development, refinement, and integration of advanced biomedical ontologies are critical to the success of the NHIN.

Our argument includes the following:

· An assessment of some of the fundamental "Problems" that ONCHIT ‘s NHIN initiative is likely to encounter.

· A listing of core design principles that will be essential to the development of a viable solution.

· Elements of an overall implementation strategy, designed to deal with the identified issues.

Various past and current efforts at information integration have failed because of the following reasons:

·   Information models are created from scratch, rather than reusing earlier work.  This entails wasted effort from debugging and validating the new models, rather than reusing existing debugged and validated models. 

·   Information models are created, ad hoc, by individuals and/or committees who are not systematically extending validated foundational models and who are not trained in the appropriate disciplines.

·   Information models fail to conform to the best practices of the knowledge representation and applied philosophy communities.  This is related to the reuse issue, described above.  The resulting models repeat prior mistakes instead of leveraging existing solutions

·   The representation languages which are used are either/both: 

·   Informal -- Leaving the interpretation of the model to human comprehension of ambiguous natural language.

·   Insufficiently expressive -- Leading to the improper overloading of simple representational features.

·   Issues of concept definition are confused with issues of language (terminology) and/or issues of knowledge (facts). 

·   Insufficient tool support.

·   Insufficient education and training of model authors.

·   The existence of too many implicit assumptions in the resulting models that make them brittle.  These assumptions are often undermined at a later time, when program scope changes or is expanded.

·   A divergence of models created by different authors, due to the lack of an objective and automated conformance and validation process.

We believe that in order for the vision of the National Health Information Network to be realized, the resulting system must be designed around the following architectural principles:

·   Reliance on open information models that can evolve and support industrial, governmental, and academic participants and thus enable the development of open software tools.

·   Use of formal ontologies, where the meanings of all terms are made explicit and the language in which the definitions are expressed is also open, formally defined, standard, machine-understandable, and computable. 

·   All formalized semantics reflect the real-world terms and definitions used for the most common and general concepts in our world.  This needs to be done to ensure 1) effective communication among practitioners and patients (the ultimate users of any solution), and 2) that the conceptual scope is defined sufficiently-broadly to accommodate future requirements, opportunities, and expansions.

We propose the following be included in the NHIN to ensure that the resulting systems meet all of the technical, social, and policy challenges that they can be expected to encounter:

·   The use of open-source ontology development tools and environments (such as Protégé).

·   The use and reuse of formal ontologies -- in general -- and the adoption of a formal, common, upper ontology, in particular (such as one which could be developed through the mapping of the HL-7 RIM into SUMO).  This would allow domain ontologies to be developed as extensions of the common upper ontology in such a way as to ensure compatibility, interoperability, and efficient use of development resources. 

·   The use of standard formal representation languages (such as the Ontology Web Language and Simplified Common Logic).

·   A program of education to train key organizations and personnel about ontology building, ontology reuse, and ontology tools, and ontology-based system architecture and design.

·   An objective and automated formal conformance and validation process for health and medical ontologies. 

·   Reliance on an open collaboration model of stakeholder engagement.  This would include the engagement (and possibly even the formation) of multiple, open communities of practice to harness the distributed human, knowledge, and financial resources that could bootstrap and speed the development and continuous improvement of the envisioned National Health Information Network. 

·   That open standards be encouraged, and supported, wherever possible. And, by "open", we refer to both (a) the access to such standards, and (b) the process by which they are developed.

--

Full text of the updated NHIN-RFI response document from Ontolog can be found at: 

  http://ontolog.cim3.net/file/work/health-ont/NHIN-RFI/NHIN-ontolog-rfi-response_20050118.doc 

The Ontolog NHIN-RFI Response Project details, working notes, and meeting minutes can be accessed at:

  http://ontolog.cim3.net/cgi-bin/wiki.pl?NhinRfi.

