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� Aside from speci�c examples, is it possible to estimate the technique's impact
given the number and size of rules, patterns and their negative application condi-
tions?

� Is it possible to further improve performance by deferring the transformation of
negative application conditions as long as possible, for example until comparison
of graph patterns is required?

� Is it possible to avoid the transformation of negative application conditions to a
minimal context altogether when comparing graph patterns?

� If the expressiveness of the speci�cation language for rules and properties is
increased—for example to include nested conditions (see [7])—what changes
have to be done to adjust the current technique?

� Is it possible to apply the concept of symbolic representation for negative appli-
cation conditions to symbolic representation for the application of transformation
rules and could this be exploited to handle complexity in k-induction?

Furthermore, formal justi�cation and proof of the approach will be provided in fur-
ther publications to ensure formal correctness of the invariant checking algorithm.

5.2 Constraint Reasoning

As with symbolic representation, the introduction of constraint reasoning raises the
questions of impact analysis, changes required upon increasing expressive power and
its capabilities in the long-term goal of extending the approach to invariant checking
with k-inductive invariants. Also, future work will include a detailed formal proof. In
addition, termination of the constraint reasoning algorithm will be analyzed. While the
underlying problem is, in general, undecidable (cf. [11]), termination can probably be
guaranteed for graph patterns with speci�c properties. The identi�cation and analysis
of these properties will be part of future work.

Lastly, it may be possible to combine constraint reasoning with the existing algo-
rithm for veri�cation to exploit parallel execution of both algorithms. If the constraint
reasoning algorithm yields a positive result, the processing of the invariant checking al-
gorithm can be aborted. Conversely, if the constraint reasoning does not return a result
in acceptable time or does return a negative result, the invariant checking algorithm will
continue to analyze the respective pattern.
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