
4th WDK Workshop on Product Structuring 
October 22-23, 1998 

Delft University of Technology 
Delft, The Netherlands 

Supporting the Design of Product Families through 
Constraint-Based Reasoning 

Barry O'Sullivan 
Department of Computer Science, 

National University of Ireland, Cork, Ireland. 
b. osullivan@cs.ucc.ie 

Abstract 

A product family can be regarded as a collection of products which are 
similar - similarity being defined from a number of perspectives. For example, 
a collection of products may be regarded as a product family if they provide 
the same overall function, they have similar properties or they are built from 
the same parts. The objective of this paper is to demonstrate that constraint
based reasoning offers a promising basis for the development of support tools 
for designers concerned with the design of product families. A constraint-based 
design environment is currently being developed which assists a designer in 
designing alternative product structures from an initial statement of required 
functional and physical properties. Each product structure can be regarded as 
an intentional specification of a product family - each member of which provides 
the same functionality and are physically similar in structure. In this paper it is 
demonstrated how a constraint-based model of a product family can handle the 
complexity of product family design. In addition, this paper discusses how a a 
constraint-based model of a product family is readily extensible and facilitates 
the specification of new product families. 

1 Introduction 

This paper presents an approach to supporting the design of product families. This 
approach is based on a combination of constraint-based reasoning and design science. 
A product family can be regarded as a collection of products which are similar -
similarity being defined from some perspective. For example, a collection of products 
may be regarded as a product family if they provide the same function, they have 
similar properties or they are built from the same parts. 

An approach to supporting the conceptual phase of engineering design has been pre
viously reported [16, 18J; this approach is based on a combination of constraint pro
cessing [12J and on a generalisation of function-means trees [5J. The approach assists 
a designer in developing a set of schemes for a product from an initial statement of 
required functional and physical properties. The deSigner is assisted in developing 
alternative candidate function decompositions to provide the required functionality. 
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