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1 INTRODUCTION
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Generating plans from scratch is a computationally expensive process. Often, a large percentage of
planning problems, such as 80 percent of all mechanical engineering tasks, are solved by reusing
old plans to fit the new situation [1]. A major obstacle to successful deployment of plan reuse
mechanism schemes is how to map/fix/retrieve the appropriate plan that can be efficiently reused
in the new situation through minimum cost modifications. Recent re,search [2] [3] [4] shows that
efficiency can be greatly improved if the reuse mechanism has the ability to locate and retrieve an
appropriate candidate and to refit the new situation by minimum modification.

In ord« to reuse the existing skeletal plans in the manufacturing process planning system PIM, in
this paper, we propose a plan reuse framework, in which a feature structure is used as the address of
a skeletal plan and reusing these skeletal plans is approached by retrieving the most specific general
candidate and effectively modifying it A taxonomic hierarchy of these featme structures and its
discipline of classification are introduced for guarding the effective retrieval. 1\vo applications of
this proposed framework are described in this paper.
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Skeletal Plans Reuse: A Feature Structure Classifi

In the manufacturing process planning system PIM [5] [6] [7], we utilize a skeletal plan to represent
an expen's knowledge about the necessary manufacturing process for his workpieces or special
pans of workpieces, described as feature structures. The complete production plan is then
generated by performing a sequence of abstracting, selecting, refining and merging of these
skeletal plans. The skeletal plan reuse becomes more important as the library collection ofexisting
skeletal plans increases greatly and the workpiece becomes more complex.

In order to achieve the reuse of skeletal plans effectively, in this paper, we propose to provide a
conservative retrieval strategy to carefully select an appropriate existing plan and to fit it to the
current situation by modifying it. This requires us to generalize feature structures associated with
the skeletal plans and to classify them into a partial taxonomic space. From the taxonomic
hierarchy of feature structures, we can easily find the best candidate and modify the retrieved
skeletal plan to fit the new workpiece.

The PIM system (planning in Manufacturing) is a knowledge-based Computer Aided Process
Planning (CAPP), which provides a set of representation formalisms to bridge the representation
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