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Optimization

General information

Goal: Optimize your current implementation towards applicability in
reachability analysis for linear hybrid systems.

Possible optimizations:
m Conversion
m Reduction
m Algorithms

m Your own ideas

This task will be due at friday, 12" february 2016.
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Optimization
Conversion

In reachability analysis, to create more dynamic strategies, we want to be
able to convert representations on-the-fly during computation.
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Optimization

Conversion

In reachability analysis, to create more dynamic strategies, we want to be
able to convert representations on-the-fly during computation.

Goal: Provide conversion operators/functions which allow the conversion
of your implementation to other representations.

Currently the available representations are
m Boxes
(PPL-Polytopes)

Zonotopes

Support functions

(Orthogonal polyhedra)

Prof. Dr. Erika Abraham, Stefan Schupp 10 / 13



Reduction

During flow pipe computation the complexity of the single segments
increases, mostly due to intersections.
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Optimization

Reduction

During flow pipe computation the complexity of the single segments
increases, mostly due to intersections.

Goal 1: Reduce the complexity of complex single flow pipe segments by
over approximation of less complex geometric objects.
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Optimization

Reduction

During flow pipe computation the complexity of the single segments
increases, mostly due to intersections.

Goal 1: Reduce the complexity of complex single flow pipe segments by
over approximation of less complex geometric objects.
Goal 2: Reduce the complexity of a whole flow pipe by aggregating

to a single segment. Find and improve heuristics on how to
select the sets.
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Optimization

Reduction

During flow pipe computation the complexity of the single segments
increases, mostly due to intersections.

Goal 1: Reduce the complexity of complex single flow pipe segments by
over approximation of less complex geometric objects.
Goal 2: Reduce the complexity of a whole flow pipe by aggregating

to a single segment. Find and improve heuristics on how to
select the sets.
Optional: Reduce the representation of numbers (rationals).
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Algorithms

To this point you provided a basic implementation of convex polytopes.
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Optimization
Algorithms

To this point you provided a basic implementation of convex polytopes.

Goal: Improve your implementation by employing more sophisticated
algorithms for the required operations.

These can include

m Algorithms for vertex enumeration, facet enumeration, Minkowski
sum

m Improving the datastructure (storage, hashing, caching, ...)
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Optimization

Own ideas

During the past weeks you came up with several ideas on how to tune
your implementation - some have already been included, others are
missing or still open.

If you have any promising own ideas on how to contribute and improve
your implementation, please feel free to discuss them with us.
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