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Abstract

This paper presents a comprehensive approach for model-based diagnosis which in-
cludes proposals for characterizing and computing preferred diagnoses, assuming that the
system description is augmented with a system structure (a directed graph explicating the
interconnections between system components). Specifically, we first introduce the notion of
a consequence, which is a syntactically unconstrained propositional sentence that character-
izes all consistency-based diagnoses and show that standard characterizations of diagnoses,
such as minimal conflicts, correspond to syntactic variations on a consequence. Second,
we propose a new syntactic variation on the consequence known as negation normal form
(NNF) and discuss its merits compared to standard variations. Third, we introduce a basic
algorithm for computing consequences in NNF given a structured system description. We
show that if the system structure does not contain cycles, then there is always a linear—size
consequence in NNF which can be computed in linear time. For arbitrary system struc-
tures, we show a precise connection between the complexity of computing consequences
and the topology of the underlying system structure. Finally, we present an algorithm
that enumerates the preferred diagnoses characterized by a consequence. The algorithm is
shown to take linear time in the size of the consequence if the preference criterion satisfies
some general conditions.

1. Introduction

This paper presents a comprehensive approach for characterizing and computing preferred
diagnoses when the system description is augmented with a system structure (Darwiche,
1995). A system structure is a directed acyclic graph explicating the interconnections
between system components. Adding a system structure to a classical system description
(de Kleer, Mackworth, & Reiter, 1992) leads to what we call a structured system description,
examples of which are shown in Figures 1 and 2.

The most common approach for characterizing (and computing) diagnoses has been the
use of conflicts and their derivatives such as kernel diagnoses (de Kleer & illiams, 19
Reiter, 19  de Kleer et al., 1992). Moreover, the most common method for computing
these characterizations has been the use of Assumption ased Truth Maintenance ystems
(ATM s) (de Kleer, 19  Reiter & de Kleer, 19  Forbus & de Kleer, 199 ). e will

rst explain the di culties with such an approach and then describe the elements of our
approach that address these di culties.
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