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Debugging tools are a practical need for diagnosing the causes of erroneous computations. Declarative programming paradigms involving complex operational
details, such as constraint solving and lazy evaluation, do not ﬁt well to traditional debugging techniques relying on the inspection of low-level computation
traces. As a solution to this problem, declarative diagnosis uses Computation
Trees (shortly, CT s) in place of traces. CT s are built a posteriori to represent
the structure of a computation whose top level outcome is regarded as an error
symptom by the user. Each node in a CT represents the computation of some
observable result, depending on the results of its children nodes. Declarative
diagnosis explores a CT looking for a so-called buggy node which computes an
incorrect result from children whose results are correct; such a node must point
to an incorrect program fragment. The search for a buggy node can be implemented with the help of an external oracle (usually the user with some semiautomatic support) who has a reliable declarative knowledge of the expected
program semantics, the so-called intended interpretation.
The generic description of declarative diagnosis in the previous paragraph
follows [8]. Declarative diagnosis was ﬁrst proposed in the ﬁeld of logic programming [10], and it has been successfully extended to other declarative programming paradigms, including lazy functional programming [9], constraint logic
programming [11,4] and functional logic programming [2,3]. In contrast to recent
approaches to error diagnosis using abstract interpretation [5], declarative diagnosis often involves complex queries to the user. This problem has been tackled
by means of various techniques, such as user-given partial speciﬁcations of the
program’s semantics [3], safe inference of information from answers previously
given by the user [2], or CT s tailored to the needs of a particular debugging
problem over a particular computation domain [4]. Current research in declarative diagnosis has still to face many challenges regarding both the foundations
and the development of practical tools.
The aim of this work is to present a declarative method for diagnosing wrong
computed answers in CF LP (D), a newly proposed generic programming scheme
which can be instantiated by any constraint domain D given as parameter, and
supports a powerful combination of functional and constraint logic programming
over D [6]. Borrowing ideas from CF LP (D) declarative semantics we obtain a


The authors have been partially supported by the Spanish National Projects
MELODIAS (TIC2002-01167), MERIT-FORMS (TIN2005-09207-C03-03) and
PROMESAS-CAM (S-0505/TIC/0407).
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suitable notion of intended interpretation, as well as a convenient deﬁnition of
proof tree with a sound logical meaning to play the role of CT s. Our aim is
to achieve a natural combination of previous approaches that were separately
developed for the CLP (D) scheme [11] and for lazy functional logic languages
[2]. We have proved theoretical results showing that the proposed debugging
method is logically correct for any sound CF LP (D)-system [12] whose computed answers are logical consequences of the program in the sense of CF LP (D)
semantics. We have implemented a debugging tool called DDT , developed as
an extension of previously existing but less powerful tools [1,3] and available
at http://toy.sourceforge.net. DDT implements the proposed diagnosis
method for CF LP (R)-programming in the T OY system [7] using the domain
R of arithmetic constraints over the real numbers. Moreover, DDT provides
some facilities for navigating proof trees and avoiding redundant queries to the
user. As future work, we plan to develop a formal framework for the declarative
diagnosis of missing answers in CF LP (D) and we plan several improvements
of DDT , such as enabling the diagnosis of missing answers, supporting ﬁnite
domain constraints, and providing new facilities for simplifying the presentation
of queries to the user.
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