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Introduction Research Gaps = Uncertainty Visualization in ParaView
. Motivation - . lsosurface Fiber surface
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Including uncertainty in analysis leads to a computational overhead Unable to exploit Lack of support from
= Goal ~ hardware accelerators - productiontools
e Develop uncertainty visualization algorithms using VTK-m
» Reduce execution period, Integrate in ParaView Research Contributions
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Surface extraction for Stag Beetle* dataset

using marching cubes [1] Uniform Noise

» Marching Cube Algorithm with Uncertainty Propagation |/ Assumption Serial 9618 (ms) Serial 1.06E+06 (ms)
. - - - OpenMP 230 (ms) OpenMP 27849 (ms)
Without Uncertainty With Uncertainty [2] VTK-m’s shared memory parallelism for faster uncertainty computation
CUDA 62 (Ms) CUDA 1084 (ms)

Relatively large " Integrating in ParaView
% . number of vortical features * VTK-m seamlessly integrates with ParaView -
1 * Enhances our VTK-m uncertainty module |
 Achieved significant speed up for uncertainty computation using

Small number of
vortical features

P | | » Isosurface: 155X faster on Beetle* dataset
" Performance Gains on Summit Supercomputer [3  Fiber surface: 974X faster on Supernovall dataset
0 Isosurface _  Displayed Seamless Integration in ParaView
1EEY Fiber surface 18 . Future Work
s VTK-m » Extend uncertainty algorithms to Gaussian noise assumptions
« Visualization toolkit for many multi-core processors 0 wBeeile * Develop uncertainty visualization method for multivariate data
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