DIPLOMAT: Business Rules Interlingua and Conflict Handling, for E-Commerce Agent Applications (Overview of System Demonstration)

Benjamin N. Grosof

IBM T.J. Watson Research Center P.O. Box 704, Yorktown Heights, NY 10598, USA

grosof@us.ibm.com (alt.: grosof@cs.stanford.edu)
 http://www.research.ibm.com/people/g/grosof/

1 Overview of DIPLOMAT System Demonstration

Rules promise to be widely useful in Internet electronic commerce, including as a key part of equipping many e-commerce agents with intelligence. One challenge for realizing this promise is the heterogeneity of rule systems and syntaxes. Another such challenge is the occurrence of conflicts during updating and merging rules, e.g., when an agent imports rules acquired from another agent or when an agent’s rule set is modified by multiple authors.

In response to these challenges, we have developed DIPLOMAT [4] [3], a Java library that provides innovative capabilities to meet both of these challenges. First, DIPLOMAT provides an executable interlingua (i.e., a common KR), based on declarative logic programs^1 as a knowledge representation (KR). This interlingua [5] supports translation to and fro multiple syntaxes, while preserving a deep declarative (model-theoretic) semantics. These syntaxes include XML (Business Rules Markup Langugage, which we have designed), ANSI-draft Knowledge Interchange Format (KIF)^2, and three flavors of ordinary logic programs (cf. pure Prolog). Second, DIPLOMAT enables significantly easier conflict handling by providing an extension of this KR to Courteous logic programs [2] [3] [4], a practically attractive form of executable prioritized default rules. DIPLOMAT facilitates practical software engineering of the courteous extension by providing a compiler from courteous LP’s to ordinary LP’s.

We have developed several agent-mediated e-commerce application scenarios for DIPLOMAT. One scenario, currently being incorporated into an application prototype, is to use DIPLOMAT to represent and communicate dynamically evolving contractual agreements [6] in business-to-business Web agent negotiation, between two enterprises in a manufacturing supply chain. Another scenario [4] is to use DIPLOMAT to represent a dynamically evolving rule set of

1 supporting both forward and backward inferencing, with standard model-theoretic semantics (reviewed, e.g., in [1]) 2 http://logic.stanford.edu/kif/ and http://www.cs.umbc.edu/kif/ a Webserver bookstore sales agent, that performs personalized discounting and targeted promotions/advertisements.

Acknowledgements

Hoi Chan, Michael Travers, and Xiaocheng Luan contributed to the DIPLOMAT implementation, especially the interlingua. Manoj Kumar contributed early concept work to the storefront application scenario. Yannis Labrou and Miao Jin contributed to the design of the XML syntax.

References

[1] Chitta Baral and Michael Gelfond. Logic programming and knowledge representation. Journal of Logic Programming, 19,20:73–148, 1994. Includes extensive review of literature.

[2] Benjamin N. Grosof. Prioritized conflict handling for logic programs. In Jan Maluszynski, editor, Logic Programming: Proceedings of the International Symposium (ILPS-97), pages 197–211, Cambridge, MA, USA, 1997. MIT Press. Held Port Jefferson, NY, USA, Oct. 12-17, 1997. http://www.ida.liu.se/~ilps97. Extended version available as IBM Research Report RC 20836 at http://www.research.ibm.com . [3] Benjamin N. Grosof. Compiling Prioritized Default Rules Into Ordinary Logic Programs. Technical report, IBM T.J. Watson Research Center, http://www.research.ibm.com , search for Research Reports; P.O. Box 704, Yorktown Heights, NY 10598. USA, May 1999. IBM Reserach Report RC 21472.

[4] Benjamin N. Grosof. DIPLOMAT: Compiling Prioritized Default Rules Into Ordinary Logic Programs, for E-Commerce Applications (extended abstract of Intelligent Systems Demonstration). In Proceedings of AAAI-99, San Francisco, CA, USA, 1999. Morgan Kaufmann. Extended version available in May 1999 as an IBM Research Report RC21473, http://www.research.ibm.com, search for Research Reports; P.O. Box 704, Yorktown Heights, NY 10598, USA.

[5] Benjamin N. Grosof and Yannis Labrou. An Approach to using XML and a Rulebased Content Language with an Agent Communication Language. In Proceedings of the IJCAI-99 Workshop on Agent Communication Languages, 1999. Held in conjunction with the Sixteenth International Joint Conference on Artificial Intelligence (IJCAI-99) http://www.ijcai.org . Extended version available in May 1999 as IBM Research Report, http://www.research.ibm.com, search for Research Reports; P.O. Box 704, Yorktown Heights, NY 10598, USA.

[6] Daniel M. Reeves, Benjamin N. Grosof, Michael Wellman, and Hoi Y.

Chan. Toward a Declarative Language for Negotiating Executable Contracts. In Proceedings of the AAAI-99 Workshop on Artificial Intelligence in Electronic Commerce (AIEC-99), Menlo Park, CA, USA; http://www.aaai.org , search for workshop Technical Reports; AIEC-99 Workshop Web page is http://www.cs.umbc.edu/aiec/;, 1999. American Association for Artificial Intelligence (AAAI Press). Also available in May 1999 as IBM Research Report RC 21476, http://www.research.ibm.com , search for Research Reports; P.O. Box 704, Yorktown Heights, NY 10598, USA. Earlier version appeared at the IBM Institute for Advanced Commerce Workshop on Internet Negotation Technologies, http://www.ibm.com/iac/ .