Using Automatic Memoization as a Software Engineering Tool in

Real-World AI Systems

James Mayfield Computer Science Department University of Maryland Baltimore County Baltimore, MD 21228-5398 mayfield@cs.umbc.edu

Marty Hall Science Applications International Corporation 9841 Broken Land Parkway, Suite 118 Columbia, MD 21046 hall@cs.umbc.edu

Tim Finin Computer Science Department University of Maryland Baltimore County Baltimore, MD 21228-5398 finin@cs.umbc.edu

January 1994

Abstract

Memo functions and memoization are well known concepts in AI programming. They have been around since the sixties and are often used as examples in introductory programming texts. However, the automation of memoization as a practical software engineering tool for AI systems has never received a detailed treatment. This paper describes how automatic memoization can be made viable on a large scale. It points out advantages and uses of automatic memoization not previously described, describes the components of an automatic memoization facility, enumerates potential memoization failures, and presents a publicly available memoization package for the LISP programming language. Experience in applying these techniques in the development of a large planning system are briefly discussed.

Content Areas. AI programming, AI software engineering.

Acknowledgements. This work was supported in part by the Advanced Research Projects Agency under JHU/APL subcontract 605089-L. The authors thank V.J. Benokraitis (AAI Corporation), Lien T. Duong (AAI Corporation), J. Paul McNamee (AAI Corporation), Peter Norvig (Sun Microsystems), and David J. Scheerer (The Johns Hopkins Applied Physics Laboratory) for their helpful comments, both on the LISP implementation and on earlier versions of this paper. Thanks to John Aspinall (Symbolics) for suggesting the use of the divided-difference example.

Correspondance. Please address all correspondance to: James Mayfield, Computer Science Department, University of Maryland Baltimore County, Baltimore, MD 21228-5398. Voice: 410-455-3099. Fax: 410-455- 3969. Email: mayfield@cs.umbc.edu.