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Termination is well-known to be one of the most intriguing aspects of pro-
gram verification. Since logic programs are Turing-complete, it follows by the
undecidability of the halting problem that there exists no algorithm which, given
an arbitrary logic program, decides whether the program terminates. However,
one can propose both conditions that are equivalent to termination and their
approximations that imply termination and can be verified automatically. This
paper briefly discusses these kinds of conditions that were studied in [2].

Our achievements are twofold. First, a framework has been developed for
integration of general orderings within the well-known context of acceptability
with respect to a set. The methodology, earlier reported in [1], allowed us to
bridge a gap between two major approaches to termination analysis: the trans-
formational approach and the direct approach. A transformational approach first
transforms the logic program into a term-rewrite system andthen uses general
orderings to prove termination of the latter. Direct approaches do not include
such a transformation, but prove the termination on the basis of the logic pro-
gram itself, and are usually based onlevel mappings—functions which map
atoms to corresponding natural number. We have shown that from the theoret-
ical perspective termination can be proved via general orderings if and only if,
it can be proved via level mappings. In practice, however, for many interesting
examples a general ordering required for a termination proof is easier to find
than a level mapping. We provide a methodology to construct such an ordering.

The framework developed plays a key role in the study of the termination
behaviour of meta-interpreters [4]. Our main contributionis in providing a tech-
nique linking termination behaviour of an interpreted program with a termin-
ation behaviour of the meta-program. We have shown that for awide variety
of meta-interpreters, a relatively simple relation can be defined between the or-
dering that can be used to prove termination of an interpreted program and the
ordering that can be used to prove termination of the meta-interpreter extended
by this interpreted program and a corresponding set of queries. The relationship
allows a termination proof obtained for an interpreted program to be reused for
showing termination of the meta-program and vice versa. If level mappings were
used, no such reuse could have been possible.
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Secondly, we turned our attention to programs with numerical computa-
tions. We started by considering integer computations [3],the crucial obstacle
there being the lack of well-foundedness of integers. The proposed approach is
based on transforming a program in a way that allows the integration and the
extension of the techniques which were originally developed for analysis of nu-
merical computations in the framework of query-mapping pairs with the well-
known framework of acceptability, mentioned above. Moreover, we observed
that the same approach can be used to determine values of integer arguments
of the query such that the query terminates. This ability makes to the best of
our knowledge this work is unique. Our technique has been implemented in the
HASTA-LA-V ISTA system, that turns out to be powerful enough to analyse cor-
rectly a broad spectrum of programs, while the time spent on the analysis never
exceeds 0.30 seconds. Furthermore, our technique can be used to strengthen
many approaches to termination of symbolic computations.

Then this work was extended to computations which depend on floating
point numbers [5]. Imprecision and rounding errors are intrinsic to computa-
tions involving floating point numbers. As the floating-point numbers have been
a subject of an intensive standardisation process, we base our work on the ex-
isting standards that provide us with some means to estimatethe rounding er-
rors occurring during the computation. We established thatwith this background
knowledge, the termination of floating point computations can be analysed auto-
matically. To the best of our knowledge, the results presented constitute the first
work on termination in the context of floating point computations. It should also
be stressed that although the results are stated in logic programming language,
they are not bound to logic programming, because the mattersconsidered do not
depend on the logical aspects of the language.
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