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Abstract

Trace exploration is concerned with techniques that allow computation traces to be dynamically
searched for specific contents. Depending on whether the exploration is carried backward or for-
ward, trace exploration techniques allow provenance tracking or impact tracking to be done. The
aim of provenance tracking is to show how (parts of) a program output depends on (parts of)
its input and to help estimate which input data need to be modified to accomplish a change
in the outcome. The aim of impact tracking is to identify the scope and potential consequences
of changing the program input. Rewriting Logic (RWL) is a logic of change that supplements
(an extension of) the equational logic by adding rewrite rules that are used to describe (non-
deterministic) transitions between states. In this paper, we present a rich and highly dynamic,
parameterized technique for the forward inspection of RWL computations that allows the non-
deterministic execution of a given conditional rewrite theory to be followed up in different ways.
With this technique, an analyst can browse, slice, filter, or search the traces as they come to
life during the program execution. The navigation of the trace is driven by a user-defined, in-
spection criterion that specifies the required exploration mode. By selecting different inspection
criteria, one can automatically derive a family of practical algorithms such as program steppers
and more sophisticated dynamic trace slicers that compute summaries of the computation tree,
thereby facilitating the dynamic detection of control and data dependencies across the tree.
Our methodology, which is implemented in the Anima graphical tool, allows users to evaluate
the effects of a given statement or instruction in isolation, track input change impact, and gain
insight into program behavior (or misbehavior).
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