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What’s New in ParaView

DOECGF 2019
April 23 or 24, 2019

Kenneth Moreland sandia National Laboratories

with lots of contributions from Cory Quammen and the ParaView Community

:2::( ( R Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology and Engineering Solutions of Sandia, LLC., a wholly owned subsidiary
b S B ® of Honeywell International, Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525. SAND NO. 2011-XXXXP
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The Numbers () =,

= Releases during the last 12 months: 5.5.1 (June 2018, 25 issues),
5.5.2 (June 2018, 6 issues), 5.6.0 (November 2018, 267 issues)

= Users at Sandia
~ ~195/month (DART metric: 2+ uses, non-support)
443 total during 2017 (unclassified use only)
* Downloads from Kitware past year: > 151K
~ Counts button clicks on web form
'~ Duplicate IP’s removed

" Includes binary and source packages. Not data nor plugins

" Total posts made to discourse the past year: 3794
" This year switched from mailing list to discourse
" First post made May 1, 2018



Sandia Monthly ParaView Usage (==
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Sandia Yearly ParaView Usage
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Filter Changes



Added Molecule Filters GER

Simple bond perceiver (Compute Molecule Bonds)

= Convert from point set to Molecule data set (Convert Into Molecule)
= Convert from Molecule to Poly Data (Molecule To Lines)

= Merge molecule data (Append Molecule)

O Layout #1 & =
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Point Distribution Filter




Revised Glyph Filter (==,

Old Controls New Controls

Active Attributes Orientation

< RTData Orientation Array & No orientation array

Vectors o None Scale
Orientation Scale Array 2 RTData

Orient Scale Factor - ‘ 2 0000e-01
Scaling

Scale Mode

Scale Factor




Bounding Ruler on Oriented Bounding Box/BlEH




Readers, writers, and sources



Expanded .series case file (==,

= Convert a group of files
Into a time series

= Specify time stamps
= JSON format

= Supports: vtm, vtmb, vthb,
vth, vtp, vtt, vtu, vti, vtk,
vts, vir, pvtp, pvtu, pvtt,
pvti, pvts, pvtr, pvtk, ply,
stl




New Readers and Writers

EELE S Writers
= SEG-Y = Wavefront OBJ
= MotionFX CFG = CGNS

= Gmsh (plugin)
= Wavefront OBJ



Live Programmable Source (==,

"= A new version of a programmable source that allows the Python
scripts to update when new data are available

= Example: when getting data from a stream, can cause an update
when new data come in



Interface Improvements



Customizable Shortcuts

Tools = Customize Shortcuts...

Customize Shortcuts T

Action

Shortcut

Open... Ctrl+0
Reload Files F5
Load State...
Save State...
Save Data...
Save Screenshot...

Scene...

Animatian...

= Geometry...
Impaort Cinema Database...



Custom Viewpoints Toolbar

Curren
Current Viev ;lrt;l




Favorites for Filters

M Favorites Manager

B o™ a r -
My CustomCategory
Mame

Extract Selection
FPlot Selection Over Time

Aann

Append Arc-Length

Anpend Datasets Add >»>»
Append Datasets Aggregate Dataset

¢ c¢ Remove SubCategory
Append Datasets
Append Attributes

Append Geometry
Append Maolecule
Append Reduce

Add Category .




Number Display Options

| Color Arrays | Color Palette |

Miscellaneous
Real Number Displayed Notation; Set the notation used to display real numbers.
Mixed

Real Number Displayed Precision: Set the number of significant digits to display in real numbers.
This does NOT affect the values used in computation.

| Camera | Render | Color Arrays | Color Palette |
animation tirne|
Animation

Animation Time Motation: Set the display notation for the time in the animation toolbar. Mi

will
automatically choose the shortest display.

Animation Time Precision: Set the number of significant digits displayed for the time in the animation
toolbar. Should be in the range [1,17].

=]

store Defaults Cal A



Fast, Precise Time Selection

Time:| 1000.0001 0 |5 (maxis 2)
1000.0002 —
1000.0003 | <=M B=> D=

Time Inspector = [

D80 j@|=| Hd < > [I» » Time:( )| 1000 v (& 0 |%|(maxis 2

Time 1000.0001 1000.0002 1000.0003
r 1

V| |mts.pvd I




Better Organized Color Maps

Old Preset Chooser New Preset Chooser

Choose Preset ? X Choose Preset ? X

Presets
Presets Presets

Cool to Warm ———————————————

. Cool to Warm - - Cool to Warm (Extended)

Cool to Warm (Extended)

Warm to Cool _ ck-Body Radiation

Warm to Cool (Extended)

_ Inferno (matplotlib) Black, Blue and White

Rainbow Desaturated

Cold and Hot B B Eiuc Orange (divergent) [ . Viridis (matplotiib) Actions on selected:

: r
- - Gray and Red _ Linear Green (Gr4l)

Black-Body Radiation

X Ray

Grayscale - Cold and Hot — - Blue - Green - Ora
Black, Blue and White

I ' T reinbow Desaturated B B velow-Gray - Biue
Black, Orange and White

Linear Green (Grdl)
Linear Blue (8_31f)

Blue to Red Rainbow

Al nLn-

Tip: <click> to select, <double-click> to apply a preset. Tip: <click> to select, <double-click> to apply a preset.




Source Generators Grouped by Category [HiE

Sources Filters Tools Catalyst Macros Help
Search... Ctrl+5pace

Recent

Alphabetical
Annotation

Data Objects M1 Aot £1 X

. Geometric Shapes s Box

Measurement Tools ’ Cone

Cylinder
Disk

Line

COutline
Plane

Point Source

Poly Line Source

SplineSource
Superquadric

Information |




zSpace Support (==

Source: Su, Chaudhary, O’Leary, Geveci, Sherman, Nieto, Francisco-Revilla, “Virtual Reality Enabled Scientific Visualization Workflow.”



Rendering Enhancements



Feature Edges Representation (==
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NaN Color Opacity

O Layout #15 @ + Color Map Editor
5 »RenderViewl |[|B|0|@ || & % »RendervView2 0|8 |0|@|®| |search .. (use Esc

Array Name: bfield

Data:
Use log scale when mapping data to colors

Enable opacity mapping for surfaces

Color Mapping Parameters

() Nan Color

MNan Opacity ] 0.400000

Color Discretization
v Discretize

Number Of Table
Values

7]




OSPRay Version Update

M S paraView 5.5.2-955-g0722976 64-bit

Time:| 0.000700049 ~ |[7 [4|(maxis 43) | Surface

Pipeline Browser & = O Layout #1 ® +
B buitin: P TE LR
f‘ can.ex2
E:’f-TextureMaptoCylinderl
[If ExtractSurfacel

GenerateSurfaceNormalsl

»RenderViewl O |B 0O @

Prope... Inform... Multi-block Insp...

Properties
# Delete

ospr

OSPﬁay Scale g
Function Edit

OSPRay Material | y3)ue Indexed

= View (Render |[§ | @ scratched

OSPRay Rendering
/| Enable OSPRay

vikBlockColors

Shadows
OSPRay Renderer | pathiracer

Ambient Samples |
Samples Per Pixel |1g

Progressive 1
Passes
Temporal Cache 0




Updated IndeX Plugin

File Edit View Sources Filters Tools Catalyst Help

Macros

Time 3 . (maxis59)

Pipeline Browser 0O Layout #1 6
@ builtin

e

Interpret Value:
Rescale On Visibility Change
Mapping Data

Information

X Normal

Color Mapping Parameters

Color Space

e

= View (Render View)
s Grid

Center Axes Visibility

Orientation Axes

Lights
Edit

Hidden Line Removal
mera Parallel Projection
Background

Imag




Lots More Features/Fixes D

= https://blog.kitware.com/paraview-5-5-1-release-notes/
= https://blog.kitware.com/paraview-5-5-2-release-notes/
= https://blog.kitware.com/paraview-5-6-0-release-notes/




ParaView 5.7 Preview



New Color Space - Step

3.1e+02

VEL Magnitude

1750 2500

4500 5.46+03

Color Map Editor

RenderViewl 0 B 0O © ©

Array Name: VEL

Annotations
Value Annotation

1750

Enable opacity mapping for surfaces

Mapping Data

Data: 1602.77

Use log scale when mapping data to colors

Enable opacity mapping for surfaces

Color transfer function values

value R G
312.262 0.231373  0.298039
1750 0.301961 0.866667
2500 0.865003 0.865003
4500 0.635294  0.227451

5408.12 0.705882  0.0156863

8
0.752941

0.270588
0.865003
0.705882

0.14902




Connectivity Filter - Sort Region ID Mode

Information

Properties

% Delete

= Properties (Connectivity1)

Extraction Mode  Extract All Regions

£4 Color Regions

RegiohId Unspecified

A sgi gnment Mo _\/ Cell Count Descending
Cell Count Ascending

3.5e+01

Regionld



Area/Volume Weighted Glyph Sampling [N

Surface area weighted

Uniform Spatial Distribution
(snaps random point in bounds
to point in mesh)

Volume weighted



Threshold filter - Invert option




Edit Color Legend Properties

Arial

Text/Annotation Font Properties

Arial

Labels

Automatic Label Format
Label Format

Draw Tick Marks

Draw Tick Labels

Use Custom Labels

Add Range Labels
Range Label Format o-#6.1e
Annotations

Draw Annotations

Add Range Annotations

Automatic Annotations

Draw Nan Annotation
Nan Annotation

Tick and Annotation

Positions Ticks right/top, annotations left/bottom

Reverse Legend
Color Bar Thickness 16

Color Bar Length .33

o X Cancel

Full list

Property groups included

PEIoR

in search

Edit Color Legend Properties

annotation|

Text/Annotation Font Properties

Arial

Annotations
Draw Annotations
Add Range Annotations
Automatic Annotations

Draw Nan Annotation
Nan Annotation

Tick and Annotation

S Ticks right/top, annotations left/bottom
Positions Qo /

Reverse Legend
Color Bar Thickness 16

Color Bar Length 0.33

X Cancel

Filtered list




Spreadsheet view: multicomponent array [HiEH
display

-

Showing Spherel ~ Attribute: Point Data ~ Precision: 6 3 ;19 '

Point ID Normals Normals_Magnitude oints_Magnitude ¢ Supports Sortlng by
0 1 0 05 05 any component

0 2 0 -0.5 0.5 ) MagnitUde shown
as a separate

0.433884 0.900969 0.216942 0.450484 0.5
0.781832 0.62349 0.390916 0.311745 0.5
0.974928 0.222521 0.487464 0.11126 0.5 COIumn
0.974928 -0.222521 0.487464 -0.11126 0.5
0.781832 -0.62349 0.390916 -0.311745 0.5
0.433884 0 -0.900969 0.216942 0 -0.450484 0.5
0.306802 0.306802 0.900969 0.153401 0.153401 0.450484 0.5
0.552838 0.552838 0.62349 0.276419 0.276419 0.311745 0.5
0.689378 0.689378 0.222521 0.344689 0.344689 0.11126 0.5
0.689378 0.689378 -0.222521 0.344689 0.344689 -0.11126 0.5
0.552838 0.552838 -0.62349 0.276419 0.276419 -0.311745 0.5
0.306802 0.306802 -0.900969 0.153401 0.153401 -0.450484 0.5
2.65677e-17 0.433884 0.900969 1.32839e-17 0.216942 0.450484 0.5

4.78734e-17 0.781832 0.62349 2.39367e-17 0.390916 0.311745 0.5




Default Interaction Mode CER

= Previous behavior: camera interaction set to 2D if data was flatin a
dimension in the first loaded timestep, 3D otherwise

= New behavior: governed by a Render View setting

Default Interaction Mode: When opening a dataset, set the initial interaction
mode.

v Automatic, based on the first time step X ko

Always 2D
Always 3D




Simpler connection configuration for SSH [N

<Servers>
<Server name="SimpleSshServer"
configuration=""
resource="cs://127.0.0.1:11111">
<CommandStartup>
<SSHCommand exec="/home/login/pv/startpvserver.sh"
timeout="0" delay="5">
<SSHConfig user="login">
<Terminal/>
</SSHConfig>
<Arguments>
<Argument value="S$PV SERVER PORTS"/>
</Arguments>
</SSHCommand>
</CommandStartup>
</Server>
</Servers>




HyperTreeGrid++ ()

Code cleanup and optimize

= Dataobject instead of dataset, :
preserves intended memory
benefit of compact 2

representation
6x faster and 17x smaller in first

. -
test " . — Z:ge+006
. 4 Fo
= Refactored vtk XML reader and : tgs :
writer (.htg), piece per grid to : S oeio0

better support distributed
memory parallel operations

= Synch VTK w/ CEA’s source




Abstracts Due: June 17

Papers Due: June 24

The 9th IEEE Symposium on Large

Data Analysis and Visualization
in conjunction with IEEE VIS 2019,
Vancouver, BC, Canada, October 21, 2019
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