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Motivation

"Conceptual break" in the context of debugging declarative model 
transformations with graphical syntax:

level of abstraction and semantics that developers work on
vs.

level that is used for debugging
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Related Work

● Stepwise debugging, analogue to debuggers for imperative languages
– breakpoints
– visualization of intermediate states of matching
– rollbacks
– transformation of transformations to other formalisms

(e.g., transformation nets)

… but all these expose engine internals:
imperative graph matching algorithm, sequence of low-level operations

● Model checking, verification of properties

… rather analytical than constructive (in terms of actually fixing defects)
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Idea: Embedded Visualizations

Facilitate analysis and debugging by presenting information integrated in the 
graphical syntax of instance models and transformation rule specifications

 avoid conceptual break by staying on the same level of abstraction→
 develop and debug using the same graphical syntax→
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Running Example: Pizza DSL



 6   1st International Workshop on Modeling Language Engineering and Execution |  Munich, 2019-09-17

Running Example: Pizza DSL



 7   1st International Workshop on Modeling Language Engineering and Execution |  Munich, 2019-09-17

Debugging Scenarios

● Rule specification is correct, expected matches in source model
do not occur due to defects in the model

● Instance model is correct, expected matches do not occur
due to incorrect transformation rule specification
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Incorrect Instance Model

● Heatmap for Degree of Matching
– suggests parts that "almost match"  potential location for fix→
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Incorrect Instance Model

● Suggestion of modifications of the instance model (with heatmap)
– find "minimal" fix that makes rules applicable
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Incorrect Rule Specification

● … well, basically analogue approaches
– highlighting parts of rule that would match (i.e. be applicable)
– suggestions of edits for left-hand side of rule to make it match
– heatmap coloring for degrees of matching or closeness of edit distance
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Validity Considerations

● Running example is very basic
– cognitive scalability?

● Real-world models are often quite large
– features for views/filtering to reduce number of displayed elements
– support for browsing between relevant parts of model
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Future Work

● Integration of proposed features into Henshin
– User Study:

Speedup for representative debugging tasks vs. existing approaches?

● Considered so far: "Box-and-Line" languages
– transfer to different graphical syntaxes, e.g., with nested structures

● Other visual cues
– indicators for numbers of matches
– repeatability of transformations
– …


