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Abstract

Visual rewriting techniques, in particular graph transformations, are increasingly used to model
transformations of systems specified through diagrammatic sentences. Several rewriting models
have been proposed, differing in the expressivity of the types of rules and in the complexity of the
rewriting mechanism; yet basic results concerning the formal properties of these models are still
missing for many of them. In this paper, we propose a contribution towards solving the termination
problem for rewriting systems with external control mechanisms. In particular, we obtain results
of more general validity by extending the concept of transformation unit to high-level replacement
systems, a generalization of graph transformation systems. For high-level replacement units, we
state and prove several abstract properties based on termination criteria. Then, we instantiate the
high-level replacement systems by attributed graph transformation systems and present concrete
termination criteria. These are used to show the termination of some replacement units needed to
express model transformations as a consequence of software refactoring.
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1 Introduction

Visual rewriting techniques are increasingly used to model transformations of
systems specified through diagrammatic sentences. Researchers are moving
from the specification of static aspects of languages (defined through parsing
processes) to the modelling of their dynamics. Graph transformations, in
particular, are a widespread formalism with applications to parsing, model
animation or transformation. Moreover, a whole new wealth of problems,
such as software or model evolution [17,15,3,14] arises from the diffusion of
UML as a tool for the specification of both software and general systems.

When specifying such transformations, it is hardly the case that a single,
unstructured, diagram rewriting system is used to define complex transforma-
tions. A typical problem is to steer the progress of the transformation towards
some well-defined configuration of the diagram, i.e. state of the system. This
may involve the definition of some sequence of rule applications, as well as
the prevention of repeated application of a same rule to the same match, or
of cyclic repetitions of the same sequence of applications.

In general, guaranteeing such properties of the rewriting process is equiva-
lent to proving its termination, an undecidable problem in its uniform version
[16], but which can be studied for individual rewriting systems, following the
classical approach of proving termination by constructing a monotone mea-
sure function on some multiset, and showing that the value of such a function
decreases at each application, as introduced by Dershowitz and Manna in [6].

This problem is further complicated by the need for rule expressivity. In-
deed, there is always a trade-off between the inherent expressivity (and com-
plexity) of the rewriting relation for a single step and the availability of ex-
ternal control mechanisms steering the rewriting process. Although a number
of rewriting models have been proposed, differing in the expressivity of the
types of rules and in the complexity of the rewriting mechanism, basic results
concerning the formal properties of these models are still missing for many of
them. The combination of attributed rules and transformation units employ-
ing rule expressions seems to provide a transformation approach which can
already be used practically, but which is simple enough for formal reasoning.

In this paper we first study a more abstract version of attributed rules,
namely high-level replacement systems [9], to which we extend the notion of
transformation unit [13]. We thus obtain an abstract property that a function
has to satisfy in order to be used as a termination criterion for such units. In
particular, Section 2 introduces related work, while Section 3 adapts the con-
cept of transformation units to define high-level replacement units. In Section
4, a motivating example from software transformation, namely refactoring, is
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