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Why are we teaching you
VisIT?

Interactive (GUI) Visualization and Analysis tool
Multiplatform, Free and Open Source

The interface looks the same whether you run locally
or remotely, serial or in parallel

Manipulate data or create new data using
operators/expressions

Python scripting interface
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Getting Vislt

https://wci.lInl.gov/simulation/computer-codes/visit/

Binary Distributions
Source Code
Documentation/Tutorials/Sample Data



Data Types
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*Supports a wide variety (over
100) of data types

—Structured grids
—Unstructured grids
—Molecules
—Polygonal data
—Images

—AMR

*Time series support

*Reader plug-ins can be
developed for new formats



Visualization Algorithms

Vislt's visualization capabilities are grouped into two

categories:
Plots are used to visualize data and include boundary, contour,
label, mesh, pseudocolor, scatter, streamline, and others
Operators consist of operations that can be performed on the
data prior to visualization. (Examples include slice, isosurface,
threshold among others)

TACC
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Vislt Test-Drive (demo)

Useful reference to VislT interface and plots:

https://wci.linl.gov/simulation/computer-
codes/visit/manuals




Main Window

Main Menu

File Controls =

Animation Contro|g=s—

Plot Controls=——

Active Plot List sy

Status bar =————

Options Windows PI

EMainj

Global

Active window [ Auto apply

Sources
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& hall| Sl
Open Close Reopen Replace  Overlay

Active source

Time
O
EIDEEID - " EIDaEls
Plots
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EAppIy operators to all plots
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Getting Started

Download example data file ‘noise.silo’
https://vis.tacc.utexas.edu/training/

Right-click, Save link as...

Open Vislt

TACC



Vislt

Today we will:
° Create Contours for a Scalar ’?iﬁr\\lisltZA.O File [S::T:;);o Options Windows Plot Attributes Operator Attributes Hel\;’: pdo,Wl* = 49 G Wed329PM Q
. i Moeallio- B =2 =8 »|@> d» 8 3»
variable pove—— e S J
 Createisosurfacesfor a scalar
variable e
- Clip and slice the isosurfaces —_
« Useglyphstodisplay a vector IBED._ @i
fleld P~Iw °p,() T =

 Use streamlines to show flow
through a vector field

« Edit annotations and background

™ Apply operators to all plots
@App[y subset selections to all plots

 Add slices to show variable
values overa plane

« Create volume rendering



Vislt

Open thefile (and display
information)

Noise.silo

Click File -> Open
file

*Selectnoise.silo
*Click OK

*Note name of file under ->
Active source

ClickFile -> File
information

*Close Window

Save session

Window 1

Sources .
" Save sessionas...
% % i Restore session . ..
| Restore session with sources . . .
Opel Close |
. Simulations . . .
Activ )
— [@ Save window ®S
Time . Set Save options . . . 80 |
. =i Save movie . . .
O S
& Print window 8P
4l 4 Export database . . .
Plots ~ Compute engines . . . 8E |
B oo W | >
QY = = v |
Add, Operator: s, | Delete Hide/Show Draw Variables,
MAppIy operators to all plots
EAppIy subset selections to all plots
Unpost Dismiss

TEos R0 8= = @
T BT

» '@l» d > 5 & »
E v Q il




Vislt

ions Windows Plot Attributes  Operator Attributes Help 0 % = 4 (& Wed3:40PM Q

W&l___ﬁ —
Create contour 806 LZED e e

i :::;window 1 M ) Auto apply Lﬁ'e\ + +" +‘ = % - J ”}
 Click Add -> Contour -> 5

hardyglobal Eg— 5 & &

Overlay

Open Close Reopen

. C | iC k D raw Active source [ noise.silo 2]

Time

* Doubleclickon Contour EIDEED. | & el s

 Underselectby choose ->N % = & ©

Add, Operators, : Delete Hide/Show ables,

Levels enter5

« Changethe opacity levels

EApply operators to all plots

[ ] C I iC k App l y M Apply subset selections to all plots

e Click Dismiss @
e Click Delete




Vislt

Options Windows Plot Attributes  Operator Attributes Help ‘0 3 = 4 &I Wed3:41PM Q
000 Vislt 2.4.0 000 Window 1

(Main | P'G@“]'m Hom o= B »I@‘» d> B8 3>
I&l@\"}_*n"'-b:\ \jiouf

Create contour

e ClickaAdd -> Contour -> ecgo?mu— T i
hardyglObal Scale @ Linear O Log fo

[ Minimum 0 [ Maximum 1
.
[ ] CIICk Draw Select by [ N levels b:] 5

Contour colors

« Doubleclickon Contour (or “«
Right-click ->Edit plot
description)

* Underselectby choose ->N v ‘
Levels enters e
™ Legend [ Wireframe

« Changethe opacity levels G ) Ci)
Crort) (o) SORITFT 7, G T

e Click Dismiss E s

* Click Delete




Vislt

ions Windows Plot Attributes Operator Attributes Help <0 3% = 4 (&} Wed3:41PM Q
000 Window 1

Create contour Gl ToR—r

[ Main

El'ﬁ@'ﬂ'mﬂ]ﬂmﬁ »Iﬂ‘» d> 3 3>
Sloba — EANEN +£ +n +l = “x \ j i ° ”}

e ClickaAdd -> Contour -> A0 T i
hardyglObal Scale @ Linear O Log EO

[ Minimu m 0 [ Maximum 1
[ ] CIICk Draw Select by [ N levels bta 5

Contour colors

* Doubleclickon Contour (or =
Right-click ->Edit plot —.
description) : T ‘ g

* Underselectby choose ->N ...
Levels enter5

« Changethe opacity levels D ) (e
Dismiss & L ST D,

e Click Dismiss @ L

* Click Delete




Vislt

Create Pseudocolorand

isosurfaces e ooy LS % 5 ks x5 @ QI
i DB: noise.silo
Click Add -> Pseudocolor — == Cycle: 0
-> hardyglobal gEe 8@
. Active source | noise.silo ]
*Click Draw e
O
Click Operator -> Slicing

-> TIsosurface

*Click Draw

*Click Arrow to expand

«Double-Click Isosurface P b

“ffor0 Yyidth (parec) 1o
‘Underselectby choose - — ' |
>Percent (s) enter50 k —

*Click Apply & Dismiss




Vislt

Operator Attributes  Help 0

Create Pseudocolorand o TS Y R—

R | Main | D@ﬂmﬂ]ﬂmﬁ »W»{I»E > >
isosurfaces TTEEET SNy L Y

I - = e DB: noise silo
Click Add -> Pseudocolor T Cycle: 0
_> hardyglObal Open  Close Re‘o:p;’n i Replace (;:erlay },’;ﬁ’f’wdﬂ

. Active source | noise.silo B _::
*Click Draw ¥

- -
Click Operator -> Slicing * = %= = "7
-> TIsosurface w L8 g 4 H,;ig

Add, Operimrs,g Delete  Hide/Show Draw Variables,

d C I I C k D r aw } (® |Pseudocolor - Isosurface(hardyglobal)

Click Arrow to expand A
*Double-Click Isosurface oo o s s

BT ek
*Underselectby choose- = - = |
>Percent (s) enter 50 2 R v

*Click 2pply & Dismiss




Vislt

Clip Isosurfaces

Select-> apply
operators and
selection to all
plots

Click Operators ->
Selection -> Clip

Click Draw
Double-Click-> Clip
Click Plane 2

Click Apply & Dismiss
Click x (to delete)
Click Draw

(ributes
() Accurate H
() Sphere

Quality: @ Fast
Slice type: @ Plane
Clip

M Plane 1

Origin 000

Normal 100

‘ ¥ Plane 2’

Ner?

Origin 000

Normal 010

(I Plane 3

Origin 000
Normal 001
I Inverse

Plane tool controls:
(O Nothing @ Plane1 () Plane3 () Plane 2

Make default ( Load Save Reset
VA

» > 4l » B 3 »

MG\+Z+N+I|E°\ \".0;“

DB: noise silo
Cycle: 0

Pssudocclor
Var: hardygobd
Units: Jeydes

Yvidth (parSec)

—@

wer: kala
Wed Jon 11 15:48.05 2012




Vislt

le Controls _ Opti Plot Attributes  Operator Attributes Help ‘0 % = 4 (& Wed3:49PM Q
Vislt 2.4.0 000 Window 1

Cvain ) BoBERo=8a=m >@>d4>8 3>
Slice Isosurfaces S ooy [ 5 5 s x5 @ QI

800 Slice operator attributes

 Click Operators ->

Orthogonal () X Axis ()Y Axi@ Axis | flip
Arbitrary (O 001

SliCil’lg -> Slice Theta-Phi () 090

® Dou ble—CIiCk _— > S l j_ Ce O Point @ Intercept () Percent () Zone () Node

Intercept |0 |
« SelectZz-Axis & &5
Unselect Project to

2 @ Interactive

((Make default ) (_Load ) ((Save ) (_ Reset )
.
° CllckApply T ——————————————

e ClickDismiss
e ClickDraw




Vislt

Create Glyph of Vector

‘Unselect Apply |
operators})selectlon
to all plots

Click Add -> Vector ->
alrVfGradient

*Click Draw
*Double click on vector

Under Vector amount enter
1000

*Click Apply
*Click Dismiss
*Click Hide/Show

Options Windows _ Plot Attributes  Operator Attributes  Help 0 3 = 4 (&I Wed3:52PM Q

Window 1

000 Vislt 2.4.0 000
 Main |
Global
Active window | 1+ ] Auto apply
[ XeNé) Vector plot attributes

[Location | Form Rendering )

Where to place the vectors and how many of them

Vector placement (#) Adapted to resolution of mesh

DB: noisoe.silo

"i@'ﬂ'm H =B = B » I@l» 4 »
|$'G\+z Hhhkx N &8O Il

P

(O Uniformly located throughout mesh
A
Vector amoun t N Fixed number [1000 | T
O Stride 1 - g
(parsec)
La
™ Only show vectors on original nodes/cells
Make default Load ) Save ) Reset ) :
Apply ) Post ) ( Dismiss )
......... Lo v v b g u g
Yvidth (parSec) 10
wser: kala
Wed Jon 11 15:51:53 2012




Vislt

Create Streamlines

ibutes O Attributes Help 0 % = 4« &I Wed4:39PM Q

e C(Click Add -> Streamline ->

JV@nda ’o — — ~ o.C @) Window 1
grad g ;Eon(oul’ DE G@D o H = o= | »@» 4 » E > >
urve »
W DFi.IIedBoundary > B i s L&IG\ R %\ j . . IH
 Double click on Streamline x aogram ’ DB: noise silo
< B Mesh > CYC|e: 0
U d S T S I t l « Molecule » % Pacder
b MultiC = Uris
nder ource ype elec P ane FNI:ar:IzTCocrdinates : ey L
Enter (@ Poincare > = —ad
' ) Pseudocolor > z | s
« Samples in X and Y: 15 o Sane ’

P airVfGradient .- 3

Streamline

»
« Distance in X and Y: 20 b= » T ) | R
&' Tensor » | operators b Perkcd
+ Streamline Direction Both i ; ‘i o
: > W — 4B
. Sel D . . [ 8 Volume r% A wu ight (parsec)
eeCt llmlt Maleum Tlme Step Add, Operators, : Delete Hide/Show Draw Variables, |

. W @ hardyglobal
b ClICk App l y . Isosurface 4 -_l

- T
: e
Slice n ‘"

. . . [& Pseudocolor -5
»  Click Dismiss D e
| Apply operators to all plots. §
° CIiCk Draw and Di Smi sSs [ Apply subset selections to all plots ) Y8 : .eFt.h. (.p.a.r???) llllll L LN
. 10 -5 : 10
warnlng — L . Yidth (pars’fec)

« Double click on Streamline E i oo




Vislt

Create Streamlines

e Click Add -> Streamline ->

grad
* Double click on Streamline

* Under Source Type Select Plane
Enter:

* Samples in X and Y: 15
¢ Distance in X and Y: 20
e Streamline Direction Both

* Select 1imit Maximum Time Step
* Click Apply
* Click Dismiss

» Click braw and Dismiss
warning

* Double click on Streamline

Attributes _Help 0 $ = 4 G Wed4:39PM Q

Window 1

| Appearance

—

Advanced

Source

LE}! < l_a]» 4 » E > >

[ Single Point 5

Source type

Location 000

Streamline direction | Forward B¢

Field

Field Default 3

L. & ® Qi

Integrator | Dormand-Prince (Runge-Kutta)

| Limit maximum time step 0.1

T max error for step < reltol*velocity_i) for each

Relative tolerance  0.0001

Absolute tolerance le-06

| Force node centering

Termination

| Fraction of Bounding Box

B

Maximum number of steps 1000
| Limit maximum distance traveled by particles 10

| Limit maximum time elapsed for particles 10

Yvidth (parSec) 10

wer: kala
Wed Jan 11 16:39:15 2012




Vislt

Create Streamlines

e Click Add -> Streamline ->

grad
* Double click on Streamline
* Under Source Type Select Plane

 Enter:
+ Samples in Xand Y: 15
e Distance in X and Y: 20

« Streamline Direction Both

+ Select 1imit Maximum Time Step

* Click Apply
* Click Dismiss

* Click braw and Dismiss
warning

* Double click on Streamline

Attributes _Help 0 $ = 4 G Wed4:39PM Q

Window 1

| Appearance

Advanced

—

Source

LE}! < l_a]» 4 » E > >

Source type

Origin 000

Normal 001

Upaxis 010

L. & ® Qi

Sampling type: (@) Uniform () Rand SamplinaE

long: () B

[2] SamplesinY: 15

Distance in Y: 20

=Y

>

treamline direction JBoth |4

Field

Field Default :

Integration

dary (@ Interior

Integrator | Dormand-Prince (Runge-Kutta)

Limit maximum time step 0.1

stol, reltol*velocity_i) for each component i

Relative tolerance  0.0001

Absolute tolerance 1le-06

| Force node centering

Termination

[ Fraction of Bounding Box

B

Maximum number of steps 1000
| Limit maximum distance traveled by particles 10

| Limit maximum time elapsed for particles 10

Yvidth (parSec) 10

wer: kala
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Vislt

8 Visit2.4.0 File Controls Option: indows  Plot Attribu p Attributes Help 0 % = 4« G Wed4:39PM Q
®"O® Streamline plot attributes

. E-Stmmlines—w Appearance Advanced -
Create Streamlines s

Source type [ Plane )]
 Click Add -> Streamline -> origin 000
rad Normal 001
g Upaxis 010
- Double click on Streamline e e

Streamline direction
« Under Source Type Select Plane S — =

Integrator | Dormand-Prince (Runge-Kutta) Féi

 Enter:
 Samples in Xand Y: 15

¥ Limit maximum time step 0.1
T : max error for step < reltol*velocity_i) for each i

Relative tolerance  0.0001

M D |Stance |n X and Y 20 Absolute tolerance 1e-06 [ Fraction of Bounding Box |4
+ Streamline Direction Both ?‘”‘“ rode centering
+ Select 1imit Maximum Time Step Maximum number of Steps 1000
] Limit maximum distance traveled by particles 10
. | Limit maximum time elapsed for particles 10
* Click Apply
Lond
 Click Dismiss

* Click braw and Dismiss
warning

* Double click on Streamline




Vislt

Create Streamlines

e Click Add -> Streamline ->

grad
* Double click on Streamline
* Under Source Type Select Plane

« Enter:
 Samples in Xand Y: 15
» Distance in X and Y: 20
+ Streamline Direction Both
+ Select 1imit Maximum Time Step

* Click Apply
* Click Dismiss

* Click braw and Dismiss
warning

* Double click on Streamline

000 Vislt 2.4.0 00

Window 1

{ﬂ} m GO0 @ B = = @ »E»{l»@ 3»
Global . .
Active window (13 oo apply | 1IEEL & el B &8l
DB: noise silo
Sources CYC|e: 0
&6 & O s
Open Close Reopen Replace  Overlay .’?‘&

8006
Warning

Information e

The compute engine running on host
wireless-128-62-182-108.public.utexas.edu issued the following warning: 1
of your streamlines were unable to advect because of "stiffness". When one
component of a velocity field varies quickly and another stays relatively

constant, then it is not possible to choose step sizes that remain within /4

tolerances. This condition is referred to as stiffness and Vislt stops advecting
in this case. If you want to disable this message, you can do this under the
Advanced tab of the streamline plot. (

000 29 0 0,0 0

!

‘o a\p /i &7 o
o Y/t
7 NS ,(?/f /
» e (g/q o

/) /{ /‘/?j o A
BN

0 0 o e o dd ede

..........

|
M -0 ‘/
| Apply operators to all plots. .—u .
] Apply subset selections to all plots Y epth (parsec)
....... | I
10
-.!m’ ( Dismiss ) : T X
e Win: -100.1
@
]

wer: kala
Wed Jon 11 16:40.00 2012




Vislt

Create Streamlines

* Click on Appear ance %Q(‘_(.\;Mt)_meﬁt.ﬁﬁpﬁons Windows Plo;A(t;ri;:tes Operator Attributes Hel&mai 1* P —

 Under Draw as select Tubes - - - S j:f OG- ne =8 M 08 3-
> Radius 0.005 o 85:Crlweo:isoe.silo

e Unselect Show seeds cEe & O s

+ Unselect Legend . 5K

 Click 2apply OA I -

* Under Data Value select % o L % 4 T ; M
Variable -> Scalars -> sioe Overrors, | Do Hidershow  Draw varies, Figight (a :

hardyglobal DT — | A
« Clickapply (dismiss r m ?
Warning) ("] Apply operators to all plots ,

[_] Apply subset selections to all plots

epth (parsec)

 Under Color -> Color table, click Compon) (o ﬂ ° Width (parec) "
Default Choose bluehot E A o

« Click2apply & Dismiss




Vislt

Background Colorand Legend

Click on Controls
Annotation

->

Clickon Colors

SelectBlack for Background
and White for Foreground

Click on General

Click no annotations
Select legend

Click Apply & Dismiss
Hide Pseudocolor Plots

Controls

Options Windows _ Plot Attributes  Operator Attributes  Help 0 $ = 4 (&I Wed 4:44PM Q

1¥'Annotation . . . 4 »
Global T als - o 11
Active window r:w e [l Command . .. 0%8C I A KRk O \ : | ° tit
- Data-Level Comparisons ... €D DB: noise silo
8 Database correlations . . . ®D 2" '
Sources - ah Expressions . . . O 8E JYCle: 0
E{- %— ﬁ'\‘ E Keyframing . . . 28K fuoccla
~ | {Lighting... 8L it
Open  Close  Reopen | py |ineout. .. ot M
—— —4.4
Active source | noise.silo Macros . ...
~——— [ Material Options . . . 8BM | s,
Time . Mesh management . . . o 8M
. @ Pick . ... orp
O o Query . .. ®BY A
. . 5,
dl | ‘ Query ovler time options ...  08Y n 1
S e B Selections . . . O8S Lol 7
Plots | @Subset... 8U R K
& View . .. EY \
op(E) -— 1
i}‘ o= = 7 B R | ighf (Ba

Add, Operators, : Delete Hide/Show Draw Variables,

Window 1

#N ﬁ@“j'm B = = B »|@|»

P

> @ y
e

("] Apply operators to all plots
[_] Apply subset selections to all plots

Dismiss

Unpost

epth (parsec)
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Wed

o i ke
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16:43:43 2012




Vislt

Create Slice

* C I IC k Add - > P S e Udo C O l O r @ Vislt2.4.0 File Controls Options Windows Plot Attributes Operator Attributes Help 0 % 2= 4 & Wed 445PM Q

o Vislt 2.4.0 Window 1

-> grad magnitude Etain] IBlo®Ep-8==8 »@ -0 3>
T "@’C\*’z +n +!L;;\ \'-0'.

. ;::; window (1 1%) (] Auto apply

Click Draw e
: g & § @

) C I IC k Op e r a t O r —_ > Open Close Reopen : Replace Overlay

' ' ' Active source | noise.silo T]
Slicing -> Slice e

o

Doubleclickon slice a4 < G > 1>

Plots

o % & Y%

[
Selectz A
Xl S Add, Operators, Delete  Hide/Show Draw Variables,

>© S:;ll\l/gs;ng : f
Selection >

¥ Boundary
Transforms

*Click 2pply & Dismiss i e

= bl
[JAppl @ Remove all - Slice
| = Removeal  J

@ Spherical Slice

H & ThreeSlice
.C“Ck Draw T Unpeet T Dmiss

*Click Hide/Show

L




Vislt

Create Volume Rendering

« Click add - 1 -
IC A > vo ume > @ Vislt2.4.0 File Controls Options Windows Plot Attributes Operator Attributes Help 0 $ 2= 4 (&I Wed 4:55PM Q

o Vislt 2.4.0

| Window 1

grad_magnitude Eain} PloeRo=8==8 »@>4>8 3~

R &  h = % B _XK)

Global

Active window [ 1 3] [_ Auto apply

e Click braw

. B & o e o
.« Double click on Volume

Active source | noise.silo +

Time

e Clickon1D transfer
function A &S > (1>

Plots

y’ 4 i
N % 4& Ry

« Change Transfer Function
(U nder OpaCIty) :gS!reamlme—Qﬂd
T E—

 Click Apply DO ——
e Click Dismiss

|_| Apply operators to all plots
("] Apply subset selections to all plots

(" Unpost ) Dismiss

P




@ Vislt 2.4.0 File Controls Options Windows Plot Attributes _Operator Attributes Help <0 $ = 4 G Wed 4:56 PM_Q
eno Window 1

IO E0e 8 =2 =8 &Kk |/ 6 & & i@ #& 8 4 e > Db > X »
TR Y feQ

@ Vislt2.4.0 File Controls Options Windows Plot Attributes Operator Attributes  Help 0 3 & « Wed 4:57PM_ Q
a)e) Window 1

0= B & =8 ik |0/ &8 & & @ @ B 0 4 o> D > X
A A h kN W\ E8Q

@ Visit 2.4.0 File Controls Options ind Plot Attributes _Operator Attributes _Help 0 3 = « P Wed 4:57PM Q

[.YeNe) Window 1
OB E0= 8= =8 &k 9 @& & @& d s )
A h bk W EB@ Il

> X »

06195
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movie rendering from a
session file

File->"Save Movie”
“New Simple movie”
Format “TIFF images” “MPEG”
“Now, use currently allocated processes”
and...“Later, tell me the command to run”
Cut and paste this command into a gsub or slurm script



Python “trace” good way to
learn

VisIT CLI or Command window
Controls->“Launch CLI” or “Command”
and hit “Record”

OR

Paraview “ Tools->Python Shell”
“Tools->Start Trace” and “Stop Trace”



Commands->Record

(close noise.silo)

Controls->Command

Hit “Record”

Open File, Add->Pseudocolor->Hardyglobal
File->SaveWindow

Hit “Stop”

Can copy and paste into a python script, e.g.
Run by executing "visit -cli -s script.py"



For VisIT good link for getting started
https://wci.lInl.gov/simulation/computer-
codes/visit/manuals




Questions?

*More tutorials available:
—https://wci.linl.gov/simulation/computer-codes/visitmanuals

*More information:
— wWww.Visitusers.orq

*More help:

—Visit User mailing list: visit-users@email.ornl.gov
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