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The Numbers )
= Releases during the last 12+ months: 5.10.1 (March, 2022), 5.11.0

(November 2022), 5.11.1 (March 2023)

= Users at Sandia
~250/month (DART metric: 2+ uses, non-support)
~500 total during 2022 (unclassified use only)

= Downloads from Kitware past year: 302K, 7.6k sources
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Data Management Improvements




VTK HDF format rh) o

* Storing VTK data in HDF is complicated because HDF does not have
a standard way to attach meaning to its arrays
* Traditionally the method was to use XDMF
* Need to write XML (light-weight data)
* Not actively maintained
* So, created VTKHDF to address the issue

VTKHDF
Version, Type, WholeExtent,
Origin, Spacing, Direction

VTKHDF
Version, Type

l FieldData ‘ PointData ‘ CellData l

Scalars Vectors Scalars Vectors

FieldArrayName PomtArrayName m

CellData | " PointData | |' FieldData J
(_Scalars, Vectors ... ] | Scalars, Vi

CellArrayName PointArrayName FieldArrayName




Others L

* |0OSS Improvements
e Writer for Exodus files (beta)
* Reader now shows block/set ids in the Blocks/Sets selection widgets shown on
the Properties Panel.

* OpenVDB Reader (5.11)/Writer (5.10)
* Allows for interchange between DCC tools/OmniVerse and ParaView
V

[ 1
=y -

Uniform grid data exported from ParaView using the OpenVDB writer
and rendered in 3D Studio Max. Data generated by the Geotechnical
and Structures Laboratory at the US Army’s ERDC and visualization
generated by the US DoD HPCMP.
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New/Improved Functionality




Expression Manager

File Edit View Sources Filters Exiractors Tools Catalyst Macros Help

Ii||—L|_

Pipeline Browser 2% mLayout #1@

g builtin:
i’!‘ FastUniformGrid1

&) Calculator1
® PythonCalculator1

Properties Information
Properties

% Delete
ch
= Properties (Calculatori)

Attribute Type Point Data
Coordinate Results

Result Array Name |Result

cos(coordsX)
o
Clear ( ) iHat jHat kHat
sin cos tan abs sqrt +
asin acos atan ceil floor -
sinh cosh tanh XMy exp *
dot mag norm In log10
Scalars - Vectors

= Display (UniformGridRep|

» RenderView1
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Selection Editor

Selection Editor I

Data Producer | can.ex2
Element Type |7 cell

Expression s1|(s0*s2)|s3

Name Type e

o s :

Block selectors Selection

Composite 1D Selection

Query Selection

i Activate Combined Selections
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VESPA

= VTK Enhanced with
Surface Processing
Algorithms

= Wrapping over the CGAL
library
= VTK Library
= ParaView Plugin

* Alpha Wrapping, Boolean Operations,
Hole Filling, Isotropic Remesher,
Mesh Deformation, Mesh
Subdivision, Region Fairing, Shape
Smoothing, 2D Delaunay




Rendering Improvements




Volume Rendering with Scattering Model

Second order light
contribution

Primary ray marching

i
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Volume Rendering with Scattering Model @

Properties | Information
Properties B®

a

advanceq

s propertie
Scalar Opacity Unit 237334 =
Distance = X8

* Delete

Polar Axes

Volume Rendering

Use Separate Opacity Array
Use 2D Transfer Function

Volume Rendering
o Smart

V| Shade

Global lllumination __
Reach

Multi Scattering
Coefficient

Volume Anisotropy ===

Use Cropping /
T X

= View (Render View)
Axes Grid 7
Center Axes Visibility

Orientation Axes
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ParaView 5.10.1-928-gfdb1eG5a4f (histogram_2d_rebased) - (m} x
File Edit View Filters Extractors

Color Map Editor

"y

and update

Interpret Values As Categories

Rescale On Visibility Change
Mapping Data

Inferno (matplotib)

Information

% Delete

== Properties (Histogram2

Number of Bins 256
v Use Gradient a
Us tom Bin Ranges for X-Axis
== Display (UniformGridRe|
Representation

1 Edit 20 Tran:




2D Transfer Functions
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2D Transfer Functions (backpack dataset) @i
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Performance Improvements
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Performance Improvements

= Work that built on recent improvements to vtkSMPTools

= Several approaches have contributed to the performance
improvements shown below which include:
employing multithreading using vtkSMPTools
using caching whenever it’'s deemed beneficial
utilizing memory pools

improving certain cell/point locator operations

= Highlight a few, the full list is here:
https://www.kitware.com/vtk-paraview-filters-performance-improvements/
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Performance Improvements
1. vikMergeVectorComponents is a filter that is responsible for merging three different
PointData/CellData arrays into one array with tuple size = 3. Its performance has been improved
by employing multithreading using vikSMPTools.
Thread
reads
Parallel Efficiency
Speed-up

2. vtkExtractVectorComponents is a filter that is responsible for creating three different arrays

PointData/CellData out of one array with tuple size = 3. Its performance has been improved by

employing multithreading using vtkSMPTools.

[hread
8 Threads

Parallel Efficiency




Performance Improvements [ ..

8. vtkStreamTracer is a filter that integrates vector fields to generate streamlines. lts performance

s and 2) minimizing the

Before with Point After with Point After with Cell
Locator Locator Locator

/1.8 sec 35.259 sec

5.892 sec

Parallel Efficiency 75%
Speed-up %x5.98

Before-After Speed

up

) . Before with Point After with Point After with Cell

Volume DataSet
Locator Locator Locator

1 Thread 3.036 sec 5.843 sec
8 Threads 1.179 sec
Parallel Efficiency
Speed-up
Before-After Speed

up




Performance Improvements [ =

9. vtkParticleTracer is a filter that integrates a vector field to advect particles (changes in this filter
also affect vtkParticlePathFilter/vtkStreaklineFilter). Its performance has been improved by 1)
employing multithreading using vtkSMPTools, 2) caching the cell bounds of the input mesh, and
3) utilizing transformation techniques 1o :

at each timestep is a linear transformation of the first timestep.

After with Point | After with Cell After with Point | After with Cell

Locator and Locator and Locator and Locator and

Linear Linear Linear Linear

Transform Transform Transform Transform

Optimization = Optimization = Optimization = Optimization =
Off

Before
with Cell
Locator

1 Thread 1301.5 sec 1752.5 sec

8 Threads 223.7 sec
Parallel

Efficiency




Performance Improvements )

pe

vtkDataSetSurfaceFilter and util

tructuredGrid and it ¢
n vtkGeometryFilter

i Before After
h Tetra | vtkDataSetSurfaceFilter i .
vtkGeometryFilter | vtkGeometryFilter

I’

. Before After
vtkDataSetSurfaceFilter . .
vtkGeometryFilter | vtkGeometryFilter

SurfaceFilter




Lots More Features/Fixes ) i,

= https://www.kitware.com/tag/paraview/



