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Lesson Goals

By the end of this lesson you will be familiar with working
with multiple databases at the same time and you will
know how to compare multiple databases

= Time slider
e Multiple time sliders
e Disconnecting plots from the time slider
= Database correlations
CMFE expressions
e Automatic time expressions
= Data Level Comparison Wizard
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Time Sliders
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= You can navigate
through time using
time sliders

Each time-varying
d ata base getS itS Own A.ctive time slider | dbB00.pdb
time slider & 0010

(41l 4« CH DO » CIr
You may choose

between time sliders

to change time for

each database

iIndependently




Disconnecting Plots From the Time Slider

= Sometimes you may want to show a
plot from one time step while you
view other plots from different time
steps

= You can disconnect a plot from the
time slider using the plot menu’s
context menu
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Database Correlations

= A database correlation is a map that
relates one or more different time-varying
databases

= Database correlations tie different
databases to a new time slider that
controls all of the databases in the
database correlation

= Create database correlations using the
Database Correlation window
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Database Correlation Window

= (Create new database
correlations

= Edit eX|St|ng database -~ Database correlation list [«][@l[x]
I — Database correlations
correlations

New... ||dbA0O.pdb
= Control automatic database dbB00-pdb
correlation settings

Correlation01
= By default, Vislt will try to
create a database correlation

Edit ...

Delete

— Automatic database correlation

¥ Prompt before creating new correlation

When yOU add a pIOt Of a When to create correlation | Same number of states |
database that haS the same Default correlation method | Padded index =l
number of states as another

database M Post | Dismiss

| |
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Data Level Comparison Wizard

= Simplifies the setup needed
to compare fields that exist

Data-Level Comparison Setup

on different meshes 806

= Compare fields from
different time steps in the
same database

= Compare fields from 2
different databases

= (Generates CMFE

Data-Level Comparisons

Cross-mes h field evaluations (CMFEs) take a field from a
donor mesh and place that field on a target mesh. To begin
select the type of evaluation to setup:

() Between different time slices on the same mesh
() Between meshes in a single database |
(® Between meshes in two separate databases |

expressions
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Lesson Goals

By the end of this lesson, you will have experimented with
some of Vislt's more complicated Python scripting
capabillities

= Python overview

= Using Python with Vislt
= Macros window

= Python callbacks
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Python Overview

= Python is a powerful interpreted scripting language

= Vislt has exposed its plotting commands as a Python
module so that Python scripts can be used to drive Vislt

o Useful for movie generation in batch
o Useful for automated data analysis
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Using Python in Vislt

OO0 Commands
Commands
( ® Record ) Il® Pause M Stop
Store commands in [ Active tab ]

"1 Append commands to existing text

12 3 4 5 6 7 8 Macros

# A class that sets Pseudcolor limits based on the min,max that
# have been encountered
class Limits:
def _ init_ (self):
self.min = 1.e100
self.max = -1.el00

def updatelimits(self):
Query("MinMax")
extents = GetQueryOutputValue()
if extents[0] < self.min:
self.min = extents[0]
if extents[l] > self.max:
self.max = extents[1l]
lower = self.min + 0.1 * (self.max - self.min)
upper = self.max - 0.1 * (self.max - self.min)
pc = PseudocolorAttributes(1l)
pc.minFlag = 1
pc.min = lower
pc.maxFlag = 1
pc.max = upper
SetPlotOptions(pc)

# Callback function
def onTimeSliderSetState(timeState, limits):
limits.updateLimits()

limits = Limits()
RegisterCallback("SetTimeSliderStateRPC", onTimeSliderSetState, limits)

Make macro )

( » Execute 3¢ Clear 3¢

( Post ) ( Dismiss )

2
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Macro Window

olole Macros
Macros
( » My testing macro )

( Post ) ( Dismiss )

V7
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Python Callback Functions

= Each action in Vislt has an associated command with
arguments that is sent from the Vislt client to the Vislt
viewer where the commands are processed

= |t is possible to register functions that get called
whenever specific commands are processed

= | ets you attach custom behavior to actions you may
take when driving Vislt
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Lesson Goals

= Spreadsheet plot

= Parallel Coordinates Plot
= Data Selections

= Exporting Data
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Spreadsheet Plot

= Spreadsheet plot opens
a new window that lets
you inspect data in

spreadsheet form

e One domain at a time

e Shows slice representation in vis
window

e The plot is the new window

= Select spreadsheet cells

e Sum
e Average
e Export to text file

= Use this plot with scalar
values
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eno Spreadsheet - hgslice: Whole
File v) ( Edit v) Operations
3D Display
k=0 [0,0] ) Format  %1.6f
Normal X Y (22 ™ Color | Default

Show in visualization window

[ﬂ Tracer plane @ Patch outline

Variable

[ Current cell outline

i=36 i=37 i=38 i=39 i=40
905302 |1.717274
1.788530 | 1.582220
v
()
( hgslice v

( Min = 1.204454 Y &

Max = 5.024092
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Parallel Coordinates Plot

= Examine relationship

between several ggg@%&sﬂo
variables

= Draw line from cell to cell
In each axis

= Paths that are used by
more cells are brighter

= Restrict ranges on each
axis

= Use this plot with scalar
variables
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chromeVf (Jo
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Selections

Original data

= A Selection is a mask that
describes a reduced set of cells
isolated from a plot

= Selections can be applied to

other plots, making it easy to Selection mask
look at different views of the off
data o
= Selections can be saved and
loaded
= The Selection window creates a Selected data

selection from the active plot H:m

Selections are applied to plots
via the Subset window

Lawrence Livermore National Laboratory Ul_-
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Selection Example

= A selection defined by
the Parallel
Coordinates plot
Isolates cells in the
original mesh

= As the selection
changes, it can be
applied to the plots
that use it
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@ Vislt 2.1.0 File Controls Options Windows Plot Attributes Operator Attributes Help

800 Vislt 2.1.0 Window 1

Globa E[[E].Dmﬁﬂﬂmﬁl&@ CET LT T IR TR S |
Active window (2 1% # Auto apply | [LEEELEN .' x d i

Sources

B & &

eeeeeeeeeeeeeeeeeeeeeeeeeeeee

A I )

i

Plots
S{b op(») [ ] §/ ‘ U]
Addr Pt

ﬂ@

[ﬂ Use selection [se lection

% Pseudocolor

| Window 2
\ p—

Kl (7 68 @ 60 o ol &8 (O
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Selection Controls

Selection Window Subset Window

000 Selections

") Automatically apply updated selections

Selections Properties 800 Subset
BT Name  selectionl Whole
| % mesh193x96 |
Plot Plot0001 domains

All Sets: All Sets: Reverse || All Sets: Reverse |,
6_""'—9 ( Delete ! Selected Sets: Selected Sets: Reverse |, Selected Sets: Reverse |,

Update ) Applied selection | None 1)
( Save £ Load ) —
Apply ) ( Post ) ( Dismiss )

( Post ) (Dismiss\,
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Exporting Data

Vislt can save the data from a plot to a new database
using Export database

= EXxporting a database saves all of the data that was
used to generate the plot

e This includes internal data that is normally removed
by the face list filter before rendering

= You might want to use export database if you plan to:

e Save results of a complex calculation so you can
reuse the results without having to recalculate

* Analyze some Vislt data in another application

Lawrence Livermore National Laboratory UL-
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Lesson Goals

This section introduces some of Vislt's more powerful
expressions, operators

= Time Expressions

= Connected Components
= DeferExpression Operator
= Data Binning Operator

= Python Filters

Lawrence Livermore National Laboratory UI_-
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Time Expressions

= Time ite_ration
expressions

= Calculate the
maximum, minimum,
average value at a
location over time

= Calculate the time
when a condition
occurs (e.g. time when
the maximum value at
a location occurs and
return the time as the
value on the mesh)

|=-.

S

T T

o olo
N

o o o

T
7]
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DeferExpression Operator

= Expression evaluation in Vislt typically happens
immediately after the data are read and before any data
are passed into operators and plots

= Sometimes you want to defer certain expressions from
being evaluated until later

e Such as when you change the data using an
operator and then want the expressions to operate
on the modified data

= Example:

e Using a Transform operator combined with
expressions to do coordinate system transformations

Lawrence Livermore National Laboratory UL-
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Connected Components

= The Connected Components
functionality in Vislt scans the
mesh and tags all
Independent chunks

= Useful for grouping sets of
cells into larger pieces that
you can then analyze further

= Connected Components is
available 3 ways

e EXxpressions
e Operator
* Query

Lawrence Livermore National Laboratory
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Data Binning Operator

= The Data Binning operator lets you relate
multiple variables as different dimensions and
then bin them into multidimensional histograms
which are then operated on to produce the field
that we visualize m

Max: 0.01396

Sum Standard deviation
Count Min

PDF Max

Average RMS

Variance

2.0 J.ObardyglobalLo 5.0
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Python Filters

Parallel engine

= Write new
expressions and
querIeS |n Python ) ) User-defined Python expression

[ U
u E nte r Pyth O n - class DomainIdExpr(SimplePythonExpression):
o def _ init_ (self):

. . SimplePythonExpression.__init__ (self)

eXpreSSIOnS Into the self.name = "DomainIdExpr"
self.description = "Labeling zones witl

= self.output_is_point_var = False

EXpreSS|On self.output_dimension = 1
- def derive_variable(self,ds_in,domain_id):

window’s Python tab ros = vek VECLoatATray()

res.SetNumberOfComponents (1)

[ res.SetNumberOfTuples (ncells)
u ManlleIate VTK for i in xrange(ncells):

- res.SetTuplel(i,float(domain_id))

data objects directly

py_filter = DomainIdExpr
Lawrence Livermore National Laboratory lll
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Support and Contact Information

= Contact us at visit-users@email.ornl.gov if you
have questions

= Visit us on the Web at http://www.lInl.gov/visit

= User Community Wiki at
http://www.visitusers.org

= User Community Forum at
http://www.visitusers.org/forum/forum.pl

= Online Bug Tracker at http://visitbugs.ornl.gov
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