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&%#3 Lecture

- About Vislt
J Using Vislt S
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About Vislt

1 Developed by DOE’s Advanced Simulation & Computing
Initiative

- Continued by DOE’s Office of Nuclear Energy, ASC and
Office of Science

- Free, open-source

- Built upon VTK (which is built upon OpenGL)
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About Vislt

J Documentation
J Features
J Platforms
J Support
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Qi% Vislt: documentation

- Online at https://weci.linl.gov/codes/visit/manuals.html
2 Not new
2 Very useful

A “Vislt Getting Started Manual”
2 Two tutorials
o Basics
2 Running remotely
2 Appendix of command-line options

a “Getting Data into Vislt”
2 Creating compatible files
2 Creating a reader plug-in
2 Instrumenting simulation code
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Qi% Vislt: documentation

- Online, cont.
a “Vislt User's Manual”
2 Using Vislt
4 “Vislt Python Interface Manual”
2 Writing Python scripts to control Vislt
2 More at https://wci.linl.gov/codes/visit/doc.html
 Many tips at https://wci.linl.gov/codes/visit/FAQ.html

2 “On board”

2 Newer
2 Menu: Help — Help...
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Vislt; features

1d, 2d, 3d data

J Meshes

2 Structured & unstructured

d Regular grids
Parallel, distributed (client-server)

a Data and visualization remote

 Rendering remote or local
Singular, local

a Data, visualization, rendering local
Rendering in software or hardware
Handles files of several GB
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Qi% Vislt: platforms

J Executables of current release for
2 Several Windows
2 0OSX 10.4 (& 10.5): PPC, Intel
J Several Linuxen
2 AIX 5.3

1 Older releases, other platforms at https://wci.linl.gov/codes/visit
/executables.html

J Can build from source
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%} Vislt: support

- Mailing lists
 General community support: visit-users@ornl.gov
0 Special others: http://visitusers.org/index.php?titte=MailingLists
2 Vislt-development group is very helpful
J Wiki
- http://visitusers.org
- Occasional patches from me, as needed
a http://flash.uchicago.edu/website/codesupport/visit/
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Using Vislt

Starting Vislt

Settings

Opening files

Visualizing data (plots & operators)
Colormapping

Quantitative analysis

Writing output

Client-server

Python

Animation
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Starting Vislt (GUI)

d Command line examples
a visit -debug <n>
2 visit -assume_format FLASH
J OSX, Linux, Unix: recommend
 Set PATH to visit directory
- cd to data directory
2 Run visit
d OSX 10.4: X11
J Windows
2 lcon, command line, program menu
J Non-GUI alternatives
d Python command-line interface (CLI)
2 Python script
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%} Settings : adjusting & saving

- Make changes in these
a Preferences
2 File menu

A Controls menu

2 Options menu

2 Plot Attributes menu

2 Operator Attributes menu

d Menu: Options — Save Settings
2 (Might require repetition)

J New settings should be permanent with restart
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Preferences

J Mac

2 Menu: Vislt — Preferences...

J XP & Linux

2 Menu: Options — Preferences...

About ..
Preferences...

Services

Hide Visit 1.11.2

3,

>

Hide Others #H

Quit Vislt 1.11.2

Options | Windows
Appearance . . .

®| Host profiles . . .
Interactors . . .

s Plugin Manager . . .
Preferences . . .

Rendering . . .

#Q

He
Ctrl+Shift+A
Ctrl+H
Ctrl+Shift+|

Save Settings
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Preferences

| ® OO Preferences

. ["] Clone window on first reference
D A feW gIObaI SettlngS [ Postwindows when shown

¥ Promptbefore setting default attrib utes
4

Prompt before applying new operator

=

New plots inherit SIL restriction

Databases

¥ Try harderto get accurate cyclesftimes

[~ Ignore database extents (may degrade performance)
[ Treat all datab ases as time-varying

(V] Automatically create mesh quality expressions

[V Automatically create time derivative expressions

IZ‘ Automatically create vector magnitude exp ressions

Session files
[ Userdirectory is default location for session files
[V Periodically save a crash recovery file

File panel properties

¥ Show selected files

W Automatically highlight op en file

Display time using:

O Cycles O Times 8 Cycdles and times
()

Number of significant digits 5

Post ( Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




;%#) File menu

H Saving and printing m Controls Options Windows
- Each function requires a | @ Select file . #®F
pair of menu items . [&Openfile. .. #0
Advanced file options B

| Refresh file list #R

File information . .. 38|

Compute engines . . . 38k

Simulations . . . ¢ ¥8S

I Save window N

Set Save options . .. ¢80

£ 4 >ave movie . ..
prnrr datahase

& Print window
Set Print options . . . 3P

Restore session . ..
Restore session with sources . . .
| Save session . ..
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%

Controls menu

J Controls Options Windows Help

- A few of these later & Animation . . . $A
1»J Annotation . . . N
> Color table . .. #BT
[ Command ... ¢ #C
&3 Database correlations . . . 3D
ath Expressions . . . O 38E
% Keyframing . .. #8K
%' Lighting . . . 8L
= Lineout . .. {38L
Macros . ..
M Material Options . . . #EM
Mesh management. .. ¢ #EM
& Pick . .. 3P
Query . .. BY
Query over time options ... {3#Y
9 Subset . . . 38U
ey View . .. BV
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%} Options menu

- Appearance, rendering, plugins I Windows Help |

d Save Settings | Appearance... (%A
' ™ Host profiles ... $H
Interactors . .. {3l
| & Plugin Manager . . .
Rendering . ..

Save Settings
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Options: rendering

e 00 Rendering options

[ Basic | Advanced  Information |

M Antialiasing
Draw objects as
@ Surfaces O W ireframe O Points

Use display lists

@ Auto O Always O Never
] Stereo
Red/Blue Interace
o) CrystalEyes Red/Green
W Specular lighting
Strength : [ 60%
Sharpness — ) 10%
( Apply ) Post ( Dismiss )
L A Ne——
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Opening files - this directory

- In Selected files panel of main Selected fles
. d Elocalhost
winaow 1: .DS_Store
2 Double-click file name SV 13 . o arn 0030 e prts aagos

4: UG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vt

a Or...

6: UG__rt_4_hdfS_plt_crn_0030__velx__vely__velz.vtu
Ype 7:c_hdfS_plt_cnt_* database
c_hdfS_plt_cnt_0050
c_hdf5_plt_cnt_0150
c_hdfS_plt_cnt_0250
c_hdfS_plt_cnt_0350
8: c_hdf5_plt_crn_0125
v 9: flash*_header.ixt database

« — —— —~—9) »
( ReOpen Replace Overlay
-1 -l ( m ) [ [ ]
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Opening files - other directory

- Open File open dialog with
one of

a Key: # 0
 Menu: File — Open file ...

- In File open dialog, go to
directory here or here

1 Double-click file name
A Can group files

806

File open

E Host localhost

(] Path /Users/hudson/Data

Filter =

@ Use "current working directory" by defaul

-

File grouping | Sma | 3] ( Remove paths ... )

Directories

iles

. (current directory)

.. (go up 1 directory level)

1 Lebovitz

(] LineFromCutOflsoOfWaveletsource
(] Particles

] VTKExamples

(Jellipse_scratch3

.DS_Store
ineFromCutOflsoOfWaveletsource.pvd

c_hdfS_plt_cnt_* database
c_hdfS_plt_cnt_0050
c_hdfS_plt_cnt_0150
c_hdfS_plt_cnt_0250

c_hdfS olt_cnr 0350 1
<« 9 >
- |
Open file as type: | Guess from file name/extension (s
(" Refresh ) oK ( Cancel )
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Opening files - by format

e 06 File open

J In File open dialog e -
D Select FLASH before (] Path /Users/hudson/Data 3

Openlng Filter =*

@ Use "current working directory" by default File grouping ' Sma @ ( Remove paths . . . )

Directories Files
. (current directory) .DS_Store A
.. (go up 1 directory level) LineFromCutOflsoOfWaveletsource.pvd
1 Lebovitz UG__rt_3_hdfS_plt_crn_0030__dens__pres__heav.
(] LineFromCutOflsoOfWaveletsource UG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vtl
(] Particles UG__rt_4_hdfS_plt_crn_0030__dens__pres__heav.
] VTKExamples UG__rt_4_hdfS_plt_crn_0030__velx__vely__velz.vtl
(Jellipse_scratch3 Ioe c_hdfS_plt_cnt_* database
c_hdf5_plt_cnt_0050
c_hdfS_plt_cnt_0150
c_hdfS_plt_cnt_0250 -
¢_hdfS_nlt_cnt 0350 1
<« £ ) >
Open file as type: = FLASH f :!
(" Refresh ) OK ( Cancel )
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i#) Visualizing data

J Plots and operators
2 Plots are chosen first
2 Operators operate first
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Visualizing data

J Plots W Operators  Plot Attri

2 Data or meshes, mapped
to shapes or colors % Contour »

2 Read data from file \

2 Displayed in Histogram >
“visualization” windows & Label >
(also “the viewer”) on i Mesh b
the local machine € Molecule »

2 Which plots appear on  Pseudocolor >
the menu is under user Scatter %
control

4 Surface 3
& Volume 3
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Visualizing data

o[ IF1GIE N Plot Attril e
¥ Box -
- Operators acih -
1 Subsets of data or ¥ Cone e
CreateBonds
meshes, selected for ® Cylinder
plotting . Displace
. 4 Elevate
2 Which operators appear - inde Select
on the menu is under @ Isosurface

“ Isovolume

@ Onion Peel ’L"

’

user control

.. Project e,
& Reflect ?gs%ium
Replicate '
¥ Resample [
@ Revolve -
¥ Slice R o
#® Spherical Slice
# ThreeSlice

3 Threshold
™™ Transform

£ Remove last
& Remove all

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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%} Visualizing data

- Scalar data: examples
J 1d data
2 Curve plot
2 Cut Plane
2 Isosurface

2 Colored by same variable
2 Colored by other variable
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Scalar data - 1d data

Jd Menu: Plots — Curve — <varname>

- Optional settings change
3 Menu: Plot Attributes — Curve...

DB: cellular_hais4chk_1501
Cycle: 572605 T|rj1e:1 5

Curve
Var curves/dens

25

20

Y-Axis
x10n6) ]

15

curves/dens cu

5 dclirvesidens

Urves/dens

s/dens

uuuuuuu

T
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Scalar data - cut plane

J Menu: Plots — Pseudocolor — <varname>
- Menu: Operators — Slice

- Optional settings change
a Menu: Plot Attributes — Pseudocolor...
2 Menu: Operator Attributes — Slice...

D810 . Lnm .o SB_sens_pres_neains
Pseudocolor

Var: dens
2.376

—1.782

1.188
0.5080
00
3

Max: 2.376
Min: 0.000

L.

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes

The University of Chicago

user: hudsc
Mon Dec 1



~ _
%} Isosurface - same variable

J Menu: Plots — Contour — <varname>
J Optional settings change i
2 Menu: Plot Attributes — Contour... i

Ma: 2.376
Min: 0.000

Y

.
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~/. _
%} Isosurface - other variable

D Menu. P/OtS — PseUdOCOIOr — ® O O lIsosurface operator attributes
<varname>=> Select by N levels | :’ 1|
- Menu: Operators — Isosurface Limits (] Min 0
J Required settings change e Max =
2 Menu: Operator Attributes — SIORE yoehs -
Isosurface... Scale (@ Linear () Log
ad Change Variable _ , : :
( Make default ) ( Reset )
( Apply ) Post . Dismiss )
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Isosurface - other variable

- Optional settings change
2 Menu: Operator Attributes — S

Pseudocolor

Isosurface... e

—0.7500

0.5000

.:Ozsm
000
Max: 1.000
Min: 0.000

Y

L.
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Visualizing data

- Vector data: examples
a (Read vector data set)
2 (Define vector from input scalars)
4 Glyphs

d Streamlines
2 As tubes
2 As lines

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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;%#B Vector data - define vector

- Menu: Controls — Expressions...

006 Expressions

Fynreccinn | ict Definition

vector_3d Name vector _3d

unnamed 1
Type Vector Mesh Variable m
no\mﬂn
{velx, vely, velz}

( New ) ( Delete )

" Display expressions from databas W Show variable in plot menus ( Insert Function... v ) ( Insert Variable... v )

J Define <vectorvarname> as Vector Mesh Variable with

{<xname>,<yname>,<zname>}

d Check Show variable in plot menus
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Vector data - glyphs

J Menu: Plots — Vector —

<vectorvarname>
- Optional settings change

2 Menu: Plot Attributes — j

Vector...

E

zz

-AXxis

a7

a:us. . Setx_vety_smtzvta
Q341 et Tyt vy,

ectol
Var: vector_3d

ar_
0.8078
0.6059
0.4039
0.2020

0.0

ox: 0.8078
in: 0.000

.

T T T T T T [ a1 1 T

1}‘]4_be||>

T (g

T

g
L\

T
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;%#3 Vector data - streamlines

J Add Streamline plugin to Plot

menu e 06 Plugin Manager
2 Menu: Options — Plugin , [ Plots ||Operators | Databases |
Manager ...
. , Name Version A
A Plots tab: click Streamline | paralleiaxis 1.0
. Pseudocol 1.0
2 Menu: Options — Save % S
Settings E@ Streamline 1.0
: W Subset 1.0
1 Restart Vislt 7 surface o T
@ Tensor 1.0 '
W Truecolor 1.0 }
W vector 1.0 "
W Volume 1.1 v

( Apply ) Post ( Dismiss )
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;%#3 Streamlines - as tubes

J Menu: Plots — Streamline —
<vectorvarname>

- Required settings change

2 Menu: Plot Attributes — Streamline...

2 On Appearance tab, select Tubes

® O © Streamline plot attributes

Step length 0.01

Maximum steps 30

[ Streamline sourck | Appearance | |

Display as '_'Tubes a

| Show start

Radius 0.002

Line width
Color by fVorticity magnitude ﬂ
Color table [ Default N

Single colo

Point density 2 ;
¥ Legend # Lighting

(" Make default ) ( Reset )
(¢ Apply ) Post (" Dismiss )

————
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Streamlines - as tubes

- Optional settings change

, N4
2 Menu: Plot Attributes —
Streamline. ..
N 1,2
10
Y
|,

’dsgzo :35:52 2006
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Streamlines - as lines

J Menu: Plots — Streamline — <vectorvarname>
J Required settings change NN, TR LT T

2 Menu: Plot Attributes — Streamline. .. Step length 00!
Maximum steps 30
2 On Appearance tab, select Lines

[ Streamline sourck | Appearance | |

Display as Lines ﬂ
| Show start
Radius 0.002
Line width ﬂ
Color by lVorticity magnitude ﬂ
Color table [ Default )
Single colo
Point density 2 ;
¥ Legend # Lighting
(" Make default ) (" Reset )
€ Apply I Post (" Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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Streamlines - as lines

- Optional settings change
J Menu: Plot Attributes — |
Streamline. .. o

Max: 1000
Min: 0000

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago
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Visualizing data

- Particle data: examples
2 Pseudocolor
2 Cut Plane
2 Isosurface
a Volume rendering
2 Particle tracks

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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Particle data - pseudocolor

J Menu: Plots — Pseudocolor — <varname>

- Optional settings change
4 Menu: Plot Attributes — Pseudocolor...

DB: c_pars_hdf5_particles_0500
Cyclg: 808332663 Time:0.00067-308

Pssudocolor
Var Pan:lesgg dens
7.5452+08

— 5.650=+08

—&77364@0

— 1.887=+08

4.020=+04
Max: 7.545=+08
Min: 4.020e+04

150

Y-A
100,

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

150

20
X-hxis (x10°6)
X
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“\%#3 Particle data - cut plane

- Menu: Operators — Resample

d Menu: Operators — Slice

- Optional settings change
d Menu: Plot Attributes — Pseudocolor... 7
32 Menu: Operator Attributes — Resample... of
21 Menu: Operator Attributes — Slice... :

501

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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Particle data - isosurface

J Menu: Plots — Pseudocolor — <varname>

- Menu: Operators — Resample

A Menu: Operators — Isosurface

- Optional settings change
d Menu: Plot Attributes — Pseudocolor...
A Menu: Operator Attributes — Resample ...
2 Menu: Operator Attributes — Isosurface...

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




’i#) Particle data - volume rendering

J Menu: Plots — Pseudocolor — <varname>

DB: c_parts hdvs")cmicles 0500
Cyclé: 808333663 Time:9.00067=-208

- Menu: Operators — Volume {2

A (Implicit resampling) e
J Optional settings change -l

Max: 7.545e+08 r
Min: 4.029=+04

d Menu: Plot Attributes — Pseudocolor...
2 Menu: Operator Attributes — Volume... :

Y-A :is
100

50F

TR B

O TN P T Loy ooy
50 100 X-Axis (K10"6)150
X
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Particle data - particle tracks

DB: 8km_Tobub_40off_hdf5_part_0530
Cycle: O Time:0

Pseudocolor
Var P:xvficles/iag
50006+

-, &
B

M

\Miﬂx: este w"mmﬁ M
\ ‘@""‘Mtp"’” I

\\
\\
\
\\
\\
\
4
g
3
&
¢ /
/
/
/
\/

-
/// rd
L,/ y
\\\ ~ //
~ B /
Y \\7 N ///
T P
\\ J /
Z_ T~ R yd
S~ p W
" S~ —’EO //
X ~. L
= I
~_31 user: rhudson
Sal Mar 1 12:49:20 2008
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Colormapping

- Pseudocolor (seen earlier)
J Custom color table
1 (Truecolor takes color from color vector in dataset)

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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Custom color table

e 06 Color tables

1 Menu: Controls — Color table...

Active color table

Continuous  hot A

Discrete "levels ﬂ

Manager

[ New ) |cpk_jmol -

_ | cpk_rasmol
( Delete ) |difference @
gray

( Export ) |hot -
Name hot

Editor

(9

Number of colors 5§

Color table type #) Continuous () Discrete

(" Align ) # Smooth [ Equal

e

Red ® 255 (7
Green 6’ 255 i
Blue & o 2
( Apply ) Post ( Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Qi% Quantitative Analysis

J Of data
0 Samples at points
2 Samples in cells
d Samples along lines

J Of meshes

 Size (area, volume)
2 Number elements

- Via expressions: derived data

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Qi% Quantitative Analysis

- Zone Pick: cell the pick point falls in
J Node Pick: nearest node of data set

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




i#) Data analysis - points & cells

[AaEE]of=[a]=]=]=]#o]k|[0|w] s w ¢ |&]d
IKDDNEIBBIOEREEICNEOORN

 Create isosurface [ ) N———
Q Select visualization window =- 1.4
d Click on “zone pick” or “node pick”

button:

 Click somewhere on plot

r._hudson
C 16 11:45:06 2006

%

BB ocne=a8# 3Kk 6 &6 0@ &
IRRBE I N Y=y 19M+ LN IRNE 10 IS
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Data analysis - points & cells

Window 1

[0 6 Pick

0
B
B
B
i
S
B

s

|®

4 Picked points are NIEBRRICE

2)
k<

R

UG__rt_3_hdf5_plt_crn_0030__dens__pres__heay{*

timestep 0

displayed in
visualization window -

mesh

Point: <0.028607, 1.316906, 0.201147>
Zone: 154691

Incident Nodes: 696108 696112 696109
696113 696110 696114 696111 696115

- Pick panel displays data
at picked points

. A d
Max Tabs ) 8 @

{ Variables v } default

(] Concise Output.

& Show Mesh Name # Show Timestep
# Display incident nodes/zones.

(] Display global nodes/zones.

# Display reference pick letter.

~Display for Nodes: !
& d () Domain-Logical Coords

(JJ Physical Coords (O Block-Logical Coords

~Display for Zones:

= 11 [ T USSR S SR

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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Data analysis - along line

- Create, e.g., Pseudocolor plot

A Menu: Controls — Query...

A In Queries list of Query panel

a Select Lineout
1 Select visualization window
1 Click on “line tool” button:

e 06 Query

Display Query parameters
"All m Start point 00 0
Queries End point 100
LZNorm . Variables default
L2Norm Between Curves )
_Line Scan Transform

Lineout

oeatzed Compactness Factor m

Mass Distribution

Max

Min

MinMax : (Q
Mnment of Inertia 4 w

<4 >

Query results

(" Clear results ) Post

( Dismiss )

BoEaEoss == m

A U=AE

& i 0

C

RURRCI A =Y

B IRARALN =

ILIANI

@ °~

I
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&4@3 Data analysis - along line

ene6 Window 1

i ” IFoEE o= =]=|=|*|0 k|0 | @] || w & ]|
A "widget [alde]y[p][E|[a]2[[#][ ][] &[]

1 Line tool controls

: . g f = A X X-Axis
sampling line L AX'S% 3500.09.10) 19,26 o
. : » 0% pr S
J Change the line tool via e
its red control points to -
change the sampling i
line

=k o8 71.09 024>

user: hudson
Wed Dec 13 21:36:01 2006
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Data analysis - along line

A Curve is displayed in a
visualization window

{?‘l&.‘ﬁ_mh_ﬂ_ulm_.ﬂ-_.-li el
Curve
Var. velb ]
0.10-
0.08
0.06
Curve ]
Var velb
Value 0.04
0.02
0.00
-0.02

’ Distance

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes

The University of Chicago




Mesh analysis

J Menu: Controls —
Query...

 Select a query
A Click query button

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes

806 Query 806 Query
Display Query parameters Display Query parameters
Queries Queries
2D area A Moment of Inertia 2
3D surface area ———— Node Coords ( Time Curve )
Average Mean Curvature . M) NumNodes (ime Zurve )
Best Fit Line ! NumZones
Centroid ! Revolved surface area
Eulerian Revolved volume |
Moment of Inertia SpatialExtents |
Node Coords Volume | .
NumNodes " Query Watertight ( Query
NumZones v Zone Center v
= L4 had 7
" Clear results Post (" Dismiss | " Clear results Post m)

The University of Chicago



Data analysis and synthesis

- Expressions: function

®oe6 Expressions

Fyvnreccinn | ist Definition

vector_3d Name unnamed?2

unnamedl1 p

e Type Scalar Mesh Variable v

Definition

( New ) ( Delete )

] Display expressions from database W Show variable in plot menus | (Insert Function... v ) ( insertariables= v)
Math e

— Vector = e ——
pply ot = 3
- Tensor 4 determinant
P Array. > effective_tensor

Material > eigenvalue
Mesh > eigenvector
Mesh Quality » inverse
Comparison ) »  principal_deviatoric_tensor
Image Processing » principal_tensor
Miscellaneous »  tensor_maximum_shear
Trigonometry > trace
Relational >
Conditional [ 2
Logical >

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes

The University of Chicago



Data analysis and synthesis

J Expressions: output variable

e 06 Expressions
Fynreccinn | ict Definition
vector_3d Name unnamed?2
| unnamed1 Type v Scalar Mesh Variable [
| unnamed2 :
‘ Definition Vector Mesh Variable

Tensor Mesh Variable —_—
Symmetric Tensor Mesh Variable
Array Mesh Variable
Curve Mesh Variable

( New ) ( Delete )

[ [ Display expressions from database ™ Show variable in plot menus  (_Insert Function... v ) (_ Insert Variable... v )

( Apply ) Post (" Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Data analysis and synthesis

J Expressions: input variable

e o6 N Expressions
Fvnrescinn | ist Definition
vector_3d Name unnamed?2
unnamed1 ( . A
unnamed2 Type Scalar Mesh Variable ‘v
Definition

C New ) ( Delete )

T Display expressions from database ™ Show variable in plot menus ( Insert Function... v ) ( Insert Variable... v )

(Apply )
ﬁ

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Writing output

- Hardcopy

d Image

d Geometry

- Export database

- Animation
2 (Animations can be saved, but | don’t cover that in these slides)

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Output - hardcopy

- Hardcopy of visualization window
2 Menu: File — Set Print options...

Print
Printer: | DESKJET 3820 B
Presets: Standard _C]
Copies & Pages ﬂ
Copies: 1 rZ’Collated
Pages: @AII
: From: 1 to: 1
.':). ( PDFw r . Preview ' . Supplies... ' ( Cancel r ( Print )

2 Menu: File — Print window

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Output - image file

 Image of visualization window
2 Menu: File — Set Save options... ©006
a Select an image format E e o

Set save

options

| Output files to current directory

D CIle apply Output directory

2 Menu: File — Save window

/Users /hudson/Pictures/Vislt

Filename rt velxvz streamlines lines

File type _png

| -
v

Quality

Compression type

Resolution

# Maintain 1:1 aspect

Width 1024

¥ Family
| Binary

( Save )

[ Apply )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago

)
N/

| Progressive

| Screen capture

" Stereo

PackBits
Height 1024
" Save tiled
Post ) ( Dismiss )



;%#3 Output - geometry file

- (Outer, viewable) geometry of visualization

window

 Menu: File — Set Save options...

a Select a geometry format
2 Click apply
ad Menu: File — Save window

e 06 Set save options

File information
"] Output files to current directory

Output directory

/Users/hudson/Pictures/Vislt | )
Filename rt_velxyz_streamlines_lines

File type vtk =4
Quality (\_/‘

Progressive

Compression type PackBits

Resolution
™ Maintain 1:1 aspect

Width 1024 Height 1024

W Family Screen capture [_] Save tiled

| Binary Stereo

( Apply ) Post ( Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes

The University of Chicago



;4#) Output - data base

- Entire data base (all (changed) geometry
and data)

® 00 Export Database

3 Menu: File — Export database...
1 Select variables SLELILEET T
1 Select format File name visit_ex_db
3 Click Apply Directory name . €..3
- Click Export ( Variables v ) |mesh_blockandlevelidens

Export to AL B

( Export )

(W Post m

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Client-server
G { Main Visualization
- Local GUI : | Window Window
J Local viewer} Client

Other
Windows

............................................................ Local
- Remote database server S ' ..................... Remote -
J Remote compute engines erver

Vislt Component Launcher (VCL)

E \ 4 \ 4 "| |

Data [—— Database |_,| Co Co

: Server El Compute

: El .

: Engine

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Client-server

J Rendering can be remote or { Main J { Visualization }

local, depending on the need

1 There are user-controlled _ Window Window
parameters that can affect this
: Other
Windows
............................................................ Local
.' ..................... Remote .
- Data remains remote | '
J Visualization (graphica| Vislt Component Launcher (VCL)
primitives from simulation data) : 7 F 1 3
is remote
E \ 4 \ 4 1 |
E v |
Data [—— Database |_,| Co Co
: Server El £ Compute
Engine

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




%} Client-server

J Rendering remotely = image pieces sent to client

J Rendering locally = graphical primitives sent to client (cut plane
pieces, isosurface pieces, €.9.)

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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Qi% Client-server: conditions

- visit installed on all machines

1 visit in search path on all machines

d Compatible Vislt releases (not patches) on all machines
- (Passwordless ssh)

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




%} Client-server: open remote file

 Single-process, local Vislt is running

- Open File selection window with one of...
ad Key: #&F
J Menu: File — Select file ...

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Client-server: open remote file

- Enter name of computer where data is

006 File selection
M Host localhost] v
a sers/hudson/Data 3
Filter =
W Use "current working directory" by default File grouping  Sma | :] ( Remove paths . . . )
Directories Files e Selected files
. (current directory) 4 || .DS_Store A .DS_Store A
.. (go up 1 directory level) LineFromCutOﬂsoOfWaveIetsourm LineFromCutOﬂsoOfWaveletsource.pvdm
CJJETSET NodelogO0.txt Nodelog0.txt
] Lebovitz RemoveThisPrefix.c_hdfS_plt_c rE— RemoveThisPrefix.c_hdfS_plt_crn_012
] LineFromCutOflsoOfWavelets UG__rt_3_hdfS_plt_crn_0030__ UG__rt_3_hdfS_plt_crn_0030__dens__
] Particles UG__rt_3_hdfS_plt_crn_0030__ @ UG__rt_3_hdfS_plt_crn_0030__velx__v
] VTKData UG__rt_4_hdfS_plt_crn_0030__ UG__rt_4_hdfS_plt_crn_0030__dens__
] VTKExamples UG__rt_4_hdfS_plt_crn_0030__ Group UG__rt_4_hdfS_plt_crn_0030__velx__v
] Vislt c_hdfS_plt_cnt_* database c_hdfS_plt_cnt_* database
i - c_hdfS_plt_cnt_0050 o c_hdf5_plt_cnt_0050 S
[; elllpse—scraIChB X s Adfr Elv sme NICN )4 e i El. P A B e Y
« > « Gy > f—_—33 >

( OK ) <Cance|)

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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%} Client-server: open remote file

A Vislt starts Vislt Component Launcher (VCL) on remote machine

- VCL launches database server, compute engines, etc. and runs
until you quit Vislt

J Remote files appear in File selection window

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Client-server: open remote file

J Add files to Selected files list
A Can group files

e 06 File selection

M Host localhost] v
(] Path /Users/hudson/Data B

Filter =

W Use "current working directory" by default File grouping ~ Sma | :] ( Remove paths . . . )
Directories Files e Selected files

. (current directory) 4 || .DS_Store A .DS_Store A
.. (go up 1 directory level) w LineFromCutOﬂsoOfWaveIetsourm Selectall LineFromCutOﬂsoOﬂNaveletsource.pvdm
[ JJETSET NodelogO0.txt Nodelog0.txt

] Lebovitz RemoveThisPrefix.c_hdf5_plt_c rE— RemoveThisPrefix.c_hdfS_plt_crn_012
(] LineFromCutOflsoOfWavelet UG__rt_3_hdf5_plt_crn_0030__ UG__rt_3_hdfS_plt_crn_0030__dens__
] Particles UG__rt_3_hdfS_plt_crn_0030__ Remeras] UG__rt_3_hdfS_plt_crn_0030__velx__v
] VTKData UG__rt_4_hdfS_plt_crn_0030__ UG__rt_4_hdfS_plt_crn_0030__dens__
1 VTKExamples UG__rt_4_hdfS_plt_crn_0030__ Group UG__rt_4_hdf5S_plt_crn_0030__velx__v
] Vislt "/ . c_hdfS_plt_cnt_* database . c_hdfS_plt_cnt_* database

i - c_hdfS_plt_cnt_0050 - c_hdf5_plt_cnt_0050 -

‘; elllpse—scraIChB Y - £ pl. “we NICN X RefreSh - AE plo e N n X
« ) ) » - ——— ) = - ——— ———— ¥~

__OK_ ) L cancer)

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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%} Client-server: open remote file

J Dismiss File selection window
J Visualize the files’ data

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




%} Animation

- Flipbook
d Simple
2 Steps of a time-variant database
2 Only time changes

- Script

4 If many frames
4 Python or Java

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




i#) Animation

d Keyframe
 Complex behavior
2 Time + multiple other parameters change

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




%} Animation - flipbook

- If file format has each time step in separate file
2 Create .visit

d Or
a Let visit determine (might not be right)

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




;%#3 Animation - keyframe

- These 11 slides show how to animate the viewpoint (camera

location) of a contour plot over 3 time steps
e 06 View

|

[ Curveview | 2D view | 3D view] [ Advanced | |
| |
|

o

. View based on ; Original spatial extents T]
- Open file ol Locked ez
D Create plot ( Resetview ) ( Recenterview ) ( Undo view )
D VIeW panel "] Copy view from camera

( Make camera keyframe from view )

2 Menu: Controls — View...
4 Select Advanced tab

"1 User defined center of rotation

Center 0.125 0.75 0.125
Commands
( Apply ) Post (' Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Animation - keyframe

A Keyframe Editor panel
d Menu: Controls — Keyframing...
QA Set Number of frames to 3
A Click Keyframing enabled

e 06 Keyframe Editor

¥ Keyframing enabled

£
¥ Olidb) LU 11dilic

Number of frames 3
Atroutes eyframes
View
vUG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vtu
State
» Contour(velx) |
I A

Add state keyframe

(_ Apply )

-
/

Post ( Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes

The University of Chicago




%} Animation - keyframe

J Suggestion: resize & move Vislt windows so they’re accessible

i ‘ Vislt 1.5.4 File Controls Options Windows Help Plots Operators Plot Attributes Operator Attributes Variables Mon ... Jan 15, 2007 ... 20:31:44 PM E= Randy Hudson Q |
afooc 000 HELHEEE
o cuneviw [ e [30view | sivarces | [P O[B[B[ 0] =] 0] = =[] ] [1ic]|
T Tl sl 4 =D g
, " . Oeseeds e adds)p|E]|a]2
NEEAERNEIONCON
i
, 1.4|
o ) Contour R
A var velb
, 0.1000
; u i IO ¢
; Max: 0.3222 3 1L

Min: -0.3222 1.2

Do

—

A

.

v

v
S

?gu

<
1
K
. g
Y i

0.4 &

4% o
4 a0 o

0.2
AN ¢

§
z

chon
N 15 20:27:43 2007

g
T

=

B
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Animation - keyframe

- About the Keyframe editor panel
Q Attributes area

2 A horizontal entry for each parameter that can change across frames
A Grey Keyframes area

2 A vertical line for each keyframe

2 Green bar for Contour attribute means contour will be drawn in
visualization window for all keyframes

2 Current keyframe is first keyframe, indicated by blue vertical line and
black triangle — —
# Keyframing enabled

V' Snap to frame

Number of frames 3

Attributes

Key¥rames
View

vUG__rt_3_hdf5_plt_crn_0030__velx__vely__velz.\gu
State

» Contour(velx)

Add state keyframe

( Apply ) Post (" Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Animation - keyframe

- Make View window active and click on Make camera keyframe
from view

e 06 View

[ Curve view | 2D view | 3D view [ Advanced ]

View based on | Original spatial extents =%

) Locked view

K Reset view \) K Recenter view ) K Undo view )

L Convview from camera

K Make camera keyframe from view )

~T User denned center of rotation

Center 0.125 0.75 0.125
Commands
( Apply ) Post ( Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




;%#3 Animation - keyframe

- Current view of plot, in visualization window, becomes first
animation frame, as indicated by black diamond

 Click below second keyframe’s vertical ine to move black triangle
and make that keyframe current

e o6 Keyframe Editor

¥ Keyframing enabled
\f Snap to frame

Number of frames 3

Attributes Key!
View <

vUG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vtu

State | |

» Contour(velx) S |
J A
Add state keyframe
( Apply ) Post ( Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Qi% Animation - keyframe

- Make visualization window (where plot Is drawn) active, and
rotate plot a significant amount (e.g., 45 degrees)

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Animation - keyframe

- Make View window active and click on Make camera keyframe
from view

e 06 View

[ Curve view | 2D view | 3D view [ Advanced ]

[

View based on | Original spatial extents v

) Locked view

K Reset view \) K Recenter view ) \ Undo view )

L Convview from camera

K Make camera keyframe from view )
o User denned center or rotation

Center 0.125 0.75 0.125
Commands
€ Apply Post ( Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




;%#3 Animation - keyframe

- Current view of plot, in visualization window, becomes second
animation frame, as indicated by black diamond

 Click below third keyframe’s vertical line to move black triangle
and make that keyframe current

e o6 Keyframe Editor

¥ Keyframing enabled

\f Snap to frame

Number of frames 3
Attributes Keyframes
View L 2 L 2
vUG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vtu
State | |
» Contour(velx) S |
J A
Add state keyframe

( Apply ) Post ( Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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;%#3 Animation - keyframe

J Rotate plot
- Click on Make camera keyframe from view button of View window
A This is the resultant Keyframe Editor panel

e o6 Keyframe Editor

W Keyframing enabled

v' Snap to frame

Number of frames 3
Attributes Keyframes
View * L 2 4
vUG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vtu
State [ |
» Contour(vely) S |
I A
Add state keyframe
( Apply ) Post (' Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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Animation - keyframe

®0e6 Vislt 1.5.4

Selected files -
M jocalhost
1: .DS_Store !
: LineFromCutOflsoOfWaveletsource.pvd .
: NodelLogO.txt

. . 2
A Click Copy view :
4: RemoveThisPrefix.c_hdfS_plt_crn_0125
5: UG__rt_3_hdf5_plt_crn_0030__dens__pres__heav.vtu
from Camera to 6: UG__rt_3_hdf5_plt_crn_0030__velx__vely__velz.vtu
7

cUG__rt_4_hdfS_plt_crn_0030__dens__pres__heav.vtu

e n a b I e th e Ti m e 8: UG__rt_4_hdf5_plt_crn_0030__velx__vely__velz.vtu

Vige 9: c_hdfS_plt_cnt_* database
H . c_hdf5_plt_cnt_0050

slider of the main

c_hdfS_plt_cnt_0250

WindOW to 6 O o View c_hdfS_plt_cnt_0350 -
animate the [ Curve view TZD view T3Dview YAdvanced ]_ (" ReOpen ) Replace ﬁriay

VieWpOi nt View based on ' Original spatial extents ‘:] .ﬁ.’ 7 @ .‘?’ __l > :

" Locked view

D A rough, 3-frame ( Reset view —k Recenter view ) ( Undo view ) ’Active window Maintain limit d Reiace plots

. . 1 s ] view [ dat update
an “ I |at|0n Of the — Active plots K Hide/Show ) K Delete ) K Draw )
C MaRE canera Reyrrame from view ) v | 8|6:UG__rt_3_hdfs_plt_crn_0030__velx_vely__velz.vtu - ve

VIeWpOInt Can 71 User defined center of rotation © Contour
now be run in the  ceme 0.125 0.75 0.125
visualization
window by
clicking the play

Commands
button = =
( Apply ) Post ( Dismiss )

@ Apply operators and selection to all plots

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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%

Animate - keyframe

1 These 4 slides show how to refine the 3-ste
25 steps, thus smoothing it

J Change Number g qq

Keyframe

p animation to one of

Editor

Of fl’ameS to 25 ¥ Keyframing enabled
D NeW (empty) v Snap to frame

frameS are Number of frames 25
Atoroutes Keyframes

added to N B

Keyframes VUG 3-hdf5plcr-0030-vebveyvelz 1 IR RRNRERENE RN AR RN ERE NED

area » Contour(velx) EEEEEEEENEEEEEEEEEEEEEN]
2 Green bar

a~
rl.(ea(f:hes 25 Add state keyframe
eyframe

(" Apply )

The ASCI/Alliances Center for Astrophysical Thermonuclear

Post (' Dismiss )

Flashes

The University of Chicago




%

Animate - keyframe

e 06 Keyframe

Editor

# Keyframing enabled

1 With the mouse, drag the .o . l
black diamond for

vUG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vtu

keyframe 3 to keyframe 25 "

J Likewise, drag the diamond
for keyframe 2 to some
keyframe close to the
middle (result is on next

slide)

» Contour(velx)

SEEEEREEEEEEEEEENERENEEN]

-~
Add state keyframe
(" Apply ) Post ( Dismiss )
e 06 Keyframe Editor

@ Keyframing enabled

v! Snap to frame
Number of frames 25
Attributes Keyframes

View 2 22 *

vUG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vtu
State [ ]
»Contour(vely) SIEEEEEEEEEEEEEEEEEEEEN]
Y ¥
Add state keyframe

(" Apply ) Post ( Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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%

Animate - keyframe

1 Click the play button of the main window’s time slider

J Hmm... Result not as expected:
A Only the first 3 frames show the plot

a Reason: the green bar for the contour plot, which had been extended
to keyframe 25 when the number of frames was changed, has
reverted to keyframe 3

e o6 Keyframe Editor

¥ Keyframing enabled

v! Snap to frame
Number of frames 25
Attributes Keyframes
View A e e e ittt R
vUG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vtu —}
State L 1
» Contour(vely) S
| B g
Add state keyframe
(_ Apply ' Post w: Dismiss )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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3# Animate - keyframe

- Use the mouse to drag the end of the green bar back to

keyframe 25
J Run the animation

J Good:
a Other frames now show views interpolated between original 3

Keyframe Editor

e 06
@ Keyframing enabled
V! Snap to frame

Number of frames 25
Attributes Keyframes
View * 2 *
vUG__rt_3_hdfS_plt_crn_0030__velx__vely__velz.vtu
State - = |
»Contour(vely) 4 ENEEEEENEEEEEEEEEEE ]
| B g

Add state keyframe

Post ( Dismiss )

( Apply )

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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%} Python CLI

d Run visit -cli
- Starts interactive Python session
2 Loads Python visit module

 To visualize a Pseudocolor plot of variable var from data file
dfile

2 At Python prompt, enter
Open Data base(“ <p3th_t0_ﬁle >/dﬁle”)

AddPlot(“Pseudocolor”, “var’)
DrawPlots()

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
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%} Python script

- Run visit -cli -s <pythonscript nhame>
2 Loads Python visit module
2 Script calls Vislt commands

The ASCI/Alliances Center for Astrophysical Thermonuclear Flashes
The University of Chicago




Python + GUI

J Menu: Controls —
Command... 000 — -

D ReCOFd Wldget CIiCkS Commands H mil= @m ‘ EE‘-E
and see Python 18 Pause CET Ja <" »|E]s

. Store commands in | A0V e & Q
a Write Python 1 Append commands to existing text DB: gw_3D6_7_hdlf5_pit_crm_0050
o Cycle: 4693  Time:0.0250029
J Execute written or (12 s & 5 6 7 8 wams) gy —
record ed Python AddOperator ("SphereSlice")
ssa = SphereSliceAttributes() —7778.
ssa.origin = (le6, le6, leé)
ssa.radius = 500000
SetOperatorOptions (ssal) —5260.
DrawPlots()
— 2759,
.-249.7
(’ Execute ) |( Clear ) ( Make macro ) m?‘x 21{8279e+m

Post ( Dismiss )

Vl '3]8:gw_3DG_7_hde_pIt_crn_0050 - mesh_blockandlevel/den
' Spherical Slice &

* Pseudocolor
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