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• Disadvantage: state explosion problem.
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Goals

➜ Apply model checking at early stages of software development.

➥ Fairly small models.
➥ Need for early feedback.

➜ Models at early stages of software development are partial.

➥ Incompleteness and uncertainty.
➥ Incremental development.
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Partial Models and Refinement Relations
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Stuttering Refinement [Nej03]

➜ Preserves CTL−X properties: universal and existential properties,
no next operator.

➜ Achieves a good state-space reduction.

➜ Enables information hiding:
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➥ Different variables can be hidden at different states.

✎ We have an algorithm for computing stuttering refinement:

• Based on partition refinement algorithms [GV90].
• Polynomial in the size of the state-space.
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Related Work

state-space property information
reduction preservation hiding

Simulation ✔ only universal ✘
[Mil80, Par81]

or existential

Bisimulation ✘ ✔ ✘
[Mil80, Par81]

Refinement ✔ ✔ limited
[LT88, HJS01]

Stuttering ✔ ✔ per model
equivalence
[BCG88]

Stuttering ✔ ✔ per state
refinement
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Future Work

• Algorithm improvement:

➵ Tighter complexity bounds.
➵ Implementation engineering.

• Further case studies.

• Use of stuttering refinement checking to speed up model checking.

• Fair refinement and fair stuttering refinement relation over partial
models.
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