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• piecewise linear Morse-Smale segmentation (PLMSS), presented by 

Maack et al. [1]
• computes the descending and ascending segmentation of the domain

• assigns to each vertex the maximum reached by following the gradient along 

the steepest ascent and descent

• shown to be well-scaling in a shared memory setting
• not distributed parallel
• not a complete MS complex, but useful for many processing and 

visualization tasks

Ascending and Descending Segmentation
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• use path compression:
• each vertex points to largest / smallest neighbor
• maxima / minima point to themselves
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• use path compression:
• each vertex points to largest / smallest neighbor
• maxima / minima point to themselves

• in each step replace your pointer with the pointer of your pointer
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• use path compression:
• each vertex points to largest / smallest neighbor
• maxima / minima point to themselves

• in each step replace your pointer with the pointer of your pointer
• repeat until all pointers converge to the maxima / minima
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• use path compression:
• each vertex points to largest / smallest neighbor
• maxima / minima point to themselves

• in each step replace your pointer with the pointer of your pointer
• repeat until all pointers converge to the maxima / minima
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Distributed Path Compression (DPC)
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Connected Components
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Connected Components
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Connected Components
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Connected Components
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Running Times for different grid sizes
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Running Times for different extraction sizes
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Contributions:

• adaption of a well-scaling parallel algorithm for computing Morse-

Smale segmentations to a distributed setting

• extending it to compute Connected Components, implicitly and 
explicitly

• open-source implementation in the Topology ToolKit

Future Work:

• investigating efficiency of one global vs multiple local communication 

steps
• using distributed MS segmentations for further algorithms e.g. 

distributed merge trees, distributed topological simplification

Conclusion
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