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Goals

e Tour of ParaView

* Show range of
visualization methods

* Feel for ParaView “way”




Data

* Blood flow simulation data

* Multiple data types
— Continuum data field (unstructured mesh, tetrahedral)
— Particle data (unstructured points)
— Red Blood Cells (RBC, unstructured mesh, triangle)

e Generated using NekTar/LAMMPS simulation code

* Courtesy of George Karniadakis and Leopold Grinberg
of Brown University



Load Multi-component Dataset

* From the File menu: @
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Load Multi-component Dataset

 Default values will result in:




Select which data to view e

* Hide data sets with Eyeball icon
— Black == visible
— Grey == hidden

 Select continuum.000* in the
Pipeline Browser
— Click on the name to highlight it

* When manipulating appearance
or applying filters, these always
affect the selected data set
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Select which data to view

* With continuum.000* selected,
switch to Display tab in Object
Inspector.

* Under Color by, select Velocity
— Shortcut in menu near top of GUI
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Manipulating the color map fae == ~F

e Under Color by click Edit Color e O (e ) o
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Data representation

Object Inspector

{ Properties = Display

* Object Inspector view:

controls labeled Style.

Interpolation

* In Representation dropdown, Materia
select Wireframe

Point size
Line width

Opacity

Edge Style

Volume mapper

Information )
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[ None
200 7
100 [7
100 [3

@ Set Edge Color...
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Generate Streamlines o=
* Main menu: Filters->
Object Inspector 00

[Properties | Display Information }

G(‘“‘F‘Applv—) @ Reset | (3& Delete) ( ? )
* Seeds: Seed Type to Line il Seplength 02 i

Alphabetical->Stream Tracer

Minimum Step Length 0.01
S O u rce R Maximum Step Length 0.5
Maximum Steps 2000
o Cl i C k t h e Y AX I S b utto n Maximum Streamline Length 38.537281036377 r
Terminal Speed le-12
o Maximum Error le-06
e Resol : 25
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@ Type Line Source e
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Streamlines as Tubes

e With StreamTracerl selected:
Filters->Alphabetical->Tube

 Radius: 0.1
* Apply

* Display tab: Color by

Object Inspector @ 0
{Properties ' Display Information )
Apply ) (@ Reset (“ Delete) ( ? )
Scalars | Count 2
Vectors | Normals ]
Number 6
of Sides
gCa in
Radius 0.1
Vary ( Y
Radius Off H
Radius
Factor 10

"1 Use Default Normal

Default 0




Cutting Planes (Slices)

e continuum.000* selected in
the Pipeline Browser

* Filters->Alphabetical->Slice

* Slice Offset Values: Delete All
* New Range

* Steps: 7/

N e

Add Range

From -24.3334

To 24.3334
g — .
< Steps 7

Can't use logarithmic scale when zero is in the range.

Use Logarithmic Scale

( OK )(Cancel)
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(fr_f Apply ) (@ Reset ) ( 3 Delete ) ( ? )
Slice Type [ Plane = ]
’Z’ Show Plane
Origin 120.2772903442 0 4.29153442382
Normal 1 0 0

( X Normal X Reset Bounds )
( Y Normal )
( Z Normal )
( Camera Normal X Center on Bounds )

Slice

Value Range: [-24.3334, 24.3334]
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Offset Values

Delete

‘ Delete All  )J
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Cutting Planes (Slices)

* Color by: Velocity




Data representation: Opacity

e continuum.000* selected in
the Pipeline Browser

* Object Inspector: Display tab
* Opacity: 0.2
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Volume mapper Projected tetra

Pipeline Browser @ O
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@ B Slicel
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@ ) rbc.000*
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Object Inspector @ o
{ Properties | Display @ Information 1
Slice O 0
Annotation
) Show cube axes Edit
Style
Representation | Wireframe F%"m
Interpolation | Gouraud =3~
Material ' None 4
Point size 2.00 @
Line width 100 [3




Animating Simulation Data

* Play button on the animation bar at the top of the
GUI

* Pause to stop

* Loop: Repeat animation until stopped

K < 0> DUTime: : s
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Saving Animations

* File-> Save Animation

* Animation Settings Dialog:
Save Animation

* Files of type: AVI

®00 imation Settings Di

Animation Duration (sec) 0.00
Frame Rate (fps) 1.00

No. of Frames [ timestep 1

699

Number Of Frames 0
Resolution (pixels) 1306
Stereo Mode (if applicable) [ No Stereo

BB @@«

| Disconnect before saving animation
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(] Desktop
{1 RBC_TUT_C

Look in: ( /Users/insley/Desktop/ Q @ & @

w Cancel )

File name: animation-test.avi

(o)

- < Files of type: | AVI files (*.avi)

) ( Cancel )
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(& Apply) (O Reset ) ( 3¢ Delete ) ( 2 )

* Unhide particles.000* data: click L B
Eye icon; Select: click on name. Vectors -
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* Filters->Alphabetical->Glyph Soere

Center 0 0 0

g—
< Radius 0.15 >
M

Theta

Resolution O 38
Start 0
Theta 8 —
End Theta e==———_) 360
Phi 8 3

* Glyph Type: Sphere
* Radius:. 0.15
* Orient: Unchecked
e Scale Mode: off Resolution

Start Phi === ¢
* Set Scale Factor: 1 Edit: Checked | eami —e

"1 Orient

e Maximum Number of Points: 3000
e Mask Points: Checked

e Random Mode: Unchecked
a

& Set Scale Factor

| Maximum Number of

—
8 Mask Points




Finalizing Glyphs
* Hide the particles.000*: Eye icon in
Pipeline Browser

* Color by: GlyphVector
* Edit Color Map... Blue to Red Rainbow




Enter: Red Blood Cells
e Unhide rbc.000* and bad_rbc.000*




Using color to differentiate data

Object Inspector o0
) Select One Of the rbc data - Properties Display Information h
sets in the Pipeline Browser | ®vsibe ( Zoom To Data )
'Z‘Selectable

* Color by: Solid Color

4 Interpolate Scalars
4 Map Scalars

e Set Solid Color... Avphy Texture Nome

I 1 olor " @5Solid Color D 4]
 Pick different colors for the | e ostce DL 9
< © Set Solid Color... > ® ® ® Select Color —

two data sets o
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( Cancel ) ([ OK )
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Further Exploration: Highlight the Mesh

Object Inspector @ Q

¢ O bj eCt I n S peCtO r: D i S p I ay ta b " Properties Display = Information |

Slice Direction

* Representation: Surface With Sice O 0

Annotation

Edges
[ Show cube axes Edit

[ ]
* Edge Style: Set Edge Color... M
Representation | Surface With Edges 2 lB:
Interpolation | Gouraud @
Material ' None @
oo Point size 2.00 @
TS0
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Opacity 1.00 v f

I
<
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Volume mapper

</ng Style
@ Set Edge Color...

VA,




Further Exploration: Highlight the Vertices

* Add glyphs to one of the RBC data sets.
* Filters->Recent->Glyph
* Uncheck the Mask Points option.




Further Exploration: Color by Variable

* Color by
* Opacity
* Representation

* etc.




Background Color

* Background color is an

important part Of ﬁnal 50 C / View Settings (Render View)

V I S u a I I Za tl O n Annotation @ Solid Color @oose Color | Destore Default \
—

() Gradient Color

* Edit->View Settings... o

[ Use Parallel Projection

* General: Choose Color

") Select Color

* Select Color: OK ;;‘,.: 5
* Apply, then OK.
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This tutorial was developed with support from TeraGrid, under National Science
Foundation Grant OCI-0504086, and from the Argonne Leadership Computing Facility
at Argonne National Laboratory, which is supported by the Office of Science of the U.S.
Department of Energy under contract DE-AC02-06CH11357.
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