Tutorial Proposal for ISWC 2005

Title: 
Ontology Design Patterns and Problems: Practical Ontology Engineering using Protégé-OWL

Speakers: 
Alan Rector, Natalya F. Noy, Mark A. Musen, Matthew Horridge, Nick Drummond, Robert Stevens

Duration: 
Half Day
 with  hands on experience and pre- and post- material

Description

The Task Force on Ontology Engineering and Patterns
 of the W3C working group on Semantic Web Best Practices and Deployment
 is producing a series of ontology design patterns and alternatives for addressing common issues.  These patterns are directly influencing the development of the Protégé-OWL ontology development environment and its extensions from the CO-ODE project.

This tutorial will discuss the issues in these patterns and related problems.  It will use a series of examples and hands on experience to explore common problems and alternative solutions and the trade-offs of alternative solutions

Example patterns include  value partitions, n-nary relations, problems of distinguishing classes and individuals, parts and wholes, lists, qualified cardinality restrictions, etc.  The final choice of issues will be driven by the results of the Task Force. 

Ample time will be provided for feedback, questions and discussion.  Two of the proposers are members of the task force, and the W3C Working Group. 

Goals

The major goal of this tutorial is to provide the attendees with both the theoretical foundations of ontology design and hands-on experience in the construction of ontologies and semantic web contents with Protégé-OWL-CO-ODE environment.  More specifically the participants will  

· Appreciate the issues that make OWL different from traditional knowledge representation languages. 

· Understand the patterns developed by the Task force and their rationale. 

· Learn how to use the expressive power of OWL and take advantage of its inferencing capabilities 

· Gain hands-on experience with ontology development using the Protégé-OWL-CO-ODE tools

Detailed outline

· Introduction to Ontology Development in OWL using common Patterns 

· Use cases and approaches to ontologies in OWL (hands on with Protégé-OWL)

· Open world reasoning, closure axioms, disjointness, equivalence

· Domain and range constraints and reasoning

· Standard patterns for common problems:  Value partitions disjointness, covering, and untangling.

· Cardinality restrictions and numerical ranges

· Quantities and units

· Debugging DL ontologies

· What you don’t know you don’t know 

· Common problems and errors

· Current limitations of the language, the tools, and the reasoners

· Meta-modelling: trade-offs for stepping outside the OWL DL boundary

· Questions, discussion, feedback – an explicit goal of the day is to get further feedback on the new tools to influence their development

Justification of why the tutorial is important

Ontologies are at the core of the Semantic Web technologies. Following the publication of the OWL Standard,  W3C has established the Working Group on Semantic Web Best Practices and Deployment because the new language requires new ways of working with it.  As the discussion in the Working Group has shown,
  many of the issues considered by the task force are the ones that users often need to address but have difficulty understanding the alternatives and their applications. There are no textbooks yet detailing the issues of ontology development for the Semantic Web. Thus, the tutorial will provide a unique forum for ontology developers to learn about the trade-offs of different approaches, of implications of stepping outside the boundaries of OWL DL, solutions for common problems and so on.. As many members of the Semantic Web community begin to develop the critical mass of ontologies, discussing these issues is both timely and necessary. We have presented the tutorials at ISWC-2003 in Florida, ISWC 2004 in Japan, and the Manchester group is heavily engaged in a series of both introductory and advanced tutorials for both the EU Framework Projects community and the UK E-Science and Knowledge Management Commjnities. The tutorial by Matthew Horridge
 has become the de facto text book for introductions to reasoning in OWL-DL.  

Background knowledge required and potential attendees

Attendees should have experience of ontology development and use. Alternatively, the morning tutorial will provide sufficient introduction for those without such experience.  No prior knowledge of the Protégé-OWL tools  is required, although users will find it helpful to have looked at the Protégé OWL tutorial
 and other tutorial material on the CO-ODE and Protégé web sites.  

Hands-On Activities

Required Software

· All participants should download the tutorial software in advance which will be provided at the tutorial website.  The website will contain detailed installation instructions.

· For late registrants a CD version will be provided – although, due to time constraints,  attendees are encouraged not to rely on last minute installation.

Support Material

· Tutorial Slides will be handed out

· Notes produced by the Task Force on Ontology Engineering and Patterns in the W3C Semantic Web Best Practices and Deployment Working Group

· Example ontologies: Animals, Pizzas, Basic Anatomy, Simple top ontology, Wine with food.

· Ontology Development 101: A Guide to Creating Your First Ontology
N. Noy & D. L. McGuinness
Stanford Medical Informatics Technical Report 2001-0880

· Basic Protégé-OWL tutorial, available from www.co-ode.org 

· Protégé-OWL Extended tutorial, available from www.co-ode.org
.  .

· FAQs for Protégé-OWL and CO-ODE

· Holger Knublauch, Olivier Dameron, Mark A. Musen
Weaving the Biomedical Semantic Web with the Protégé OWL Plugin
First International Workshop on Formal Biomedical Knowledge Representation,
Whistler, BC, Canada (2004) 

· Rector, A., Modularisation of Domain Ontologies Implemented in Description Logics and related formalisms including OWL. in Knowledge Capture 2003, (Sanibel Island, FL, 2003), ACM, 121-128 – available from www.co-ode.org

Audio-visual or technical requirements

· Projector (2 projectors and 2 screens if possible)

· Tables for the attendees

· Additional power sockets (to have a power outlet for each attendee)

· Some demos will work better with internet access, but this is not essential

Supporting demonstrators

In addition to the speakers, at least two other members of the Protégé-OWL-CO-ODE team will attend to provide support and additional tuition to the attendees so that a close level of individual tuition.

About the Speakers

Alan Rector, MD PhD (Contact Person)
Address: Department of Computer Science, University of Manchester, Manchester M13 9PL, UK.

Affiliation: Professor of Medical Informatics, Department of Computer Science, University of Manchester. 

Email: rector@cs.man.ac.uk

Phone: +44-161-275-6188 Fax +44 161-275-6204

Alan Rector has led work on bio-medical application of ontologies since the PEN&PAD and GALEN programmes  began in the late 1980s.  His early work on the GRAIL representation language was an important motivation for the development of modern expressive description logics. He now leads the CO-ODE/HyOntUse team developing user-oriented ontology development tools in collaboration with the Protégé team at Stanford.  With the advent of the Semantic Web his interests have broadened and he is a member of the W3C Semantic Web Best Practice Working group.  He has published widely on the management of large scale terminologies and ontologies.  With Ian Horrocks, he teaches an MSc module on ontology development for the Semantic Web and has given numerous workshops and tutorials for both biomedical and more general audiences.  He leads the CO-ODE project and is “Knowledge Management Champion” for the JISC Committee on the Support of Research in which capacity he is organizing a series of workshops and tutorials on various aspects of ontology development throughout the UK.

Natalya F. Noy, PhD

Address: Stanford Medical Informatics, 251 Campus Drive, Stanford, CA 94305-5479

Affiliation: Research scientist, Stanford Medical Informatics

Email: noy@smi.stanford.edu
Phone: +1 (650) 723-6725

Fax: +1 (650) 725-7944

Natasha Noy is a research scientist in the Stanford Medical Informatics laboratory at Stanford University. Her research focuses on ontology development and evaluation, semantic integration of ontologies, and making ontology-development accessible to experts in noncomputer-science domains. She ran a successful tutorial on ontology design at the First Semantic Web Working Symposium and at the annual symposium of the American Medical Informatics Association in 2003. Natasha received a PhD degree from Northeastern University concentrating on the challenges of ontology development in experimental sciences.  She is currently a member of the Semantic Web Best Practices Working Group. 

Mark A. Musen, MD, PhD 

Address: Stanford Medical Informatics, 251 Campus Drive, Stanford, CA 94305-5479

Affiliation: Professor, Stanford Medical Informatics

Email: musen@smi.stanford.edu
Phone: +1 (650) 498-4255

Fax: +1 (650) 725-3390

Mark Musen is a professor of medicine (medical informatics) and computer science at Stanford University and is head of the Stanford Medical Informatics laboratory. He conducts research related to knowledge acquisition for intelligent systems, knowledge-system architecture, and medical decision support. He is well known for his research of the application of intelligent computer systems to assist health-care workers in guideline-directed therapy and in management of clinical trials. He has directed the Protégé project since its inception in 1986, emphasizing the use of explicit ontologies and reusable problem-solving methods to build robust knowledge-based systems.

Robert Stevens -


Address: Department of Computer Science, University of Manchester, Manchester M13 9PL, UK.

Affiliation: Professor of Medical Informatics, Department of Computer Science, University of Manchester. 

Email: rector@cs.man.ac.uk

Phone: +44-161-275-6188 Fax +44 161-275-6204

Robert Stevens is lecture in BioInformatics and Information Management at University of Manchester.  

Lecturer in ontologies and HCI at University of Manchester and leader of the Gene Ontology Annotation.  He leads the Gene Ontology Annotation Project  (GOAT) and Gene Ontology Next Generation (GONG) projects as well as being an active member of the myGrid  team.  He is co-organiser of the Workshop on Bio-ongologies at the Pacific Symposium on Bio-ontologies.  Robert Stevens is also an active member of the CO-ODE group and developer of the advanced bio-ontologies tutorial, as well as organiser of tutorials for a range of EU and US projects. 

Nick Drummond and Matthew Horidge -


Address: Department of Computer Science, University of Manchester, Manchester M13 9PL, UK.

Affiliation: Professor of Medical Informatics, Department of Computer Science, University of Manchester. 

Email: rector@cs.man.ac.uk

Phone: +44-161-275-6188 Fax +44 161-275-6204

Nick Drummond and Matthew Horridge are the key researchers on the CO-ODE project which has prepared and delivered a series of tutorials and workshops as part of the UK E-Science programme. Matthew Horridge is primary editor and author of the Protégé-OWL Tutorial which has become the de facto standard text on OWL-DL.  Both have extensive experience in presenting and teaching OWL and the design patterns developed in the course of the project and the OEP work. 

�  Designed to allow attendees to follow on from Introduction to Ontology Development using Protégé-OWL – please see covering letter. 


� http://www.w3.org/2001/sw/BestPractices/OEP/


� http://www.w3.org/2001/sw/BestPractices/


� Public archive of the discussion is available at http://lists.w3.org/Archives/Public/public-swbp-wg/


� http://www.co-ode.org/resources/tutorials/ProtegeOWLTutorial.pdf


� http://www.co-ode.org/resources/tutorials/ProtegeOWLTutorial.pdf


�  Also commentary, an extended version of  Rector, A., Drummond, N., Horridge, M., Rogers, J., Knublauch, H., Stevens, R., Wang, H. and Wroe, C., OWL Pizzas: Common errors & common patterns from practical experience of teaching OWL-DL. in European Knowledge Acquisition Workshop, (2004), (submitted for publication





