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Time to render

e ParaView and VTK are very generic tools for scientific visualization.

e There is no shortcut for the general case.

o surfaces must be extracted.
o computation must be done.

e \What about specific cases ?
e ParaView flexible architecture lets user and developers create their own

optimized rendering techniques in dedicated plugins for specific cases.

o Nvidialndex plugin for volume rendering
o StreamLinesRepresentation for streamlines
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StaticMeshPlugin : The problem

In many domains, simulation data is temporal

In some cases, it has variable data with static geometries

ParaView still needs to read and process the geometry for each time step !
What if ParaView could know if the geometry changed or not ?

a temporal dataset with a static geometry from Code_Saturne
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StaticMeshPlugin : VTK Data Model

How is temporal unstructured data stored in VTK / ParaView ?

TimeStep 0 TimeStep 1
Points Points e Points/Cells info and arrays are stored in similar ways
X0, YO0, Z0 ' timel X0, YO, Z0 . .
X1,Y1,21 . >X1,¥1, 21 e The user knows that the geometry is not changing
Xn, Yo, 70 Xn, Yo, Zn e Can the software know ?
Point Array Point Array
Val0 ) . Val0
Vall Changing over time »| vall
v vl
Point Array Point Array
Val0 ) ) Val0
Vel Changing over time | vt
vl vain

lllustration of point data changing over time



aaaahGSSHSBSEEEIIE D e e
StaticMeshPlugin : Standard VTK Pipeline

»[ Slice »[Surface Extraction —> Render

A 4

Point/Cells Point/Cells Point/Cells
Geometry Geometry Geometry
Point/Cells Arrays Point/Cells Arrays Point/Cells Arrays

The geometry will be read and transfer at each timesteps, alongside the point and
cells arrays.
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StaticMeshPlugin : A solution - “Static”

Cached Geometry Cached Geometry Cached Geometry
: T Static Surface
f Static Reader t Static Slice Estraction Render

A 4

Point/Cells Arrays Point/Cells Arrays Point/Cells Arrays

Once the geometry has been read and processed once, it will never be read or
processed again, only the data arrays will be read and processed.

The geometry is cached within the filters.

The cache can be invalidated if a change is detected on the geometry.



StatcheShPIugm How does it look ?

File Edit View Sources Filters Extract Generators Tools Catalyst Macros Help
o @@n q?i(i_izu Bl D> DS Tme(12105 -0 [maxisary B )
ihGonass : Z><Z:=«:cggm;3:::82m;@0;‘9 BC -
= W R . = > [r
= 9@ I b ’T 5 L [ e & y
Pipeline Brow OF | M Layout #1® | +
qultm: o< @ 30 B e = &) A @R QM o A A7 »RenderViewl ||| [ E ®
- @) RESULTS_FLUID_DOMAIN.case . -

|
* B slicewithPlanel

Properties Information

Properties ®

(7] ®

== Properties CllH

== Display

— 1.0e+00
—08
W06
04
.02
— 0.0e+00

== View (Render Vi | = Sl
Axes Grid Edit
Center Axes Visibility

Or Axes

V| Orientation Axes Visibility
Orientation Axes Interactivity

~13M cells / ~34M points real data rendered without the StaticMeshPlugin

Without the static mesh
plugin, one time step in
the example takes
roughly 5s to render.

This is not interactive.

WKitware



StaticMeshPlugin: How does it look ?
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StaticMeshPlugin: Limitations / Information

e Requires to compile ParaView

e Reader implementation is complex
o EnSight reader in the plugin
o MedReader in Salome

e Each filter should be reimplemented to support this optimization
e Non-Static filter “breaks” the static pipeline

e Blog for benchmarks and implementation details:
https://blog.kitware.com/staticmeshplugin/
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FastSurfaceMultiblock: The problem

e Certains volumic file format provides already computed surface information
o OpenFOAM
o  Other proprietary format

e ParaView always want to compute the surface of a volume for rendering
e Could we directly use the surface information ?

The OpenFoam Motorbike, rendered with the
Intel OSPRay pathtracer in ParaView.

WKitware



FastSurfaceMultiblock: A solution

Multi-block Inspector @®
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FastSurfaceMultiblock: How does it look ?
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~20M cells real data rendered without the FastSurfaceMutliblockRepresentation plugin WKitware
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FastSurfaceMultiblock: How does it look ?
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~20M cells real data rendered with the FastSurfaceMutliblockRepresentation plugin WKitware




FastSurfaceMultiblock: Limitations / Information

e Requires to compile ParaView
e Dependent of the structure of the data
e Require to set specific settings in ParaView

e Blog for benchmarks and implementation details:
https://blog.kitware.com/fastsurfacemultiblockrepresentation-plugin-for-paraview/
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