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Developing reliable software is one of the most important challenges posed
by modern society. In this context verifying correctness of the software becomes
crucial. In our work we consider one aspect of program correctness, namely,
termination. Logic programming provides a framework with a strong theoretical basis for tackling the problem of termination. On the other hand, due to
the declarative formulation of programs, the danger of non-termination may increase. As a result, termination analysis received considerable attention in logic
programming (see e.g. [1, 5, 7, 9]). Termination proofs often are based on the
concept of a norm (a level mapping), a function mapping terms (atoms) of the
program to the natural numbers.
Recently, using type information became a prominent trend in termination
analysis for symbolic computations [2, 3, 13]. On the other hand, the study of
termination of numerical programs led to the emerging of the adorning technique [11, 12]. Both approaches are based on the idea of distinguishing between
different subsets of values for variables, and deriving norms and level mappings
based on these subsets. Therefore, we would like to investigate these similarities
and propose a framework for integration. In the current paper we discuss some
preliminary results in this direction.
The key notion of the integrated framework is the notion of a set of adornments, partitioning the domain of the predicates arguments into a finite set
of pairwise disjoint segments. A set of adornments is usually derived from the
program itself. As a basis for a set of adornments one can use types [2], sets
of integers [11], and even interargument relations [8]. Given a program and a
set of adornments, the program can be transformed such that a predicate pa in
the transformed program Pa is called if and only if the corresponding predicate p is called in the original program P and the arguments of the call are in
the segment a. One can show that under certain conditions this transformation
preserves termination. In this way (implicit) information on the domain is made
explicit in the transformed program. It should be observed, that instead of one
level mapping required for P that is supposed to decrease along all possible
computations, in order to prove termination of Pa one can find a number of potentially less sophisticated different level mappings for each one of the “cases”.
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In the examples we have considered, such level-mappings can be constructed
automatically, and thus, they play a key role in automation of the approach.
After the transformation step is performed, existing termination analysers
can be applied to infer termination of the transformed program. Since the transformation above preserved termination, termination of the original program is
implied as well. The importance of the transformation can be illustrated by observing that for such examples as dist [6], none of the termination analysers
available (cTI [9], TALP [10], TermiLog [7], TerminWeb [4], and Hasta-LaVista [11]) is powerful enough to prove termination of the original program,
while all of them succeed in proving termination of the transformed one.
We summarise the discussion above, by claiming that the main contribution
of this work is twofold. First, it provides a link between two different but related
approaches to termination analysis based on type information by integrating
both of them in one framework. Second, the integrated approach turned out to
be powerful enough to prove termination of such example as dist [6], that could
not have been analysed by the previous techniques. As a future work we consider
implementing the approach and evaluating its robustness experimentally.
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