VISUALIZATION WORKSHOP

Amit Chourasia




AGENDA

01:30pm - 02:15pm

02:15pm - 03:30pm

03:00pm - 03:30pm

03:30pm - 04:45pm
04:45pm - 05:00pm

SESSION 1A:

SESSION 1B:

Q&A, BREAK

SESSION 2:
Q & A, Adjourn

Information visualization (Lecture)
Motivation for visualization
Assay of Techniques and their Application

Scientific visualization (Lecture)
Assay of Techniques
Application Use Cases

Best Practices

Visualization with Vislt (Hands on)



Sphere Data http://users.sdsc.edu/~amit/forums/here.zip


https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/2.3.0/VisItClassData.zip
https://wci.llnl.gov/codes/visit/2.3.0/VisItClassData.zip
https://wci.llnl.gov/codes/visit/2.3.0/VisItClassData.zip

TUTORIAL GOALS

Session 1

Visualization concepts

Visualization use cases

Best practices in visualization
Strengths and limitation of visualization

Introduction to Vislt software — Perform basic tasks in Vislt

Session 2
Perform Basic and Intermediate tasks with Vislt

Remote visualization with Vislt on Gordon






VIZ MISCONCEPTIONS

* | am not an artist thus can'’t do viz
« Vizis an art, not science or engineering
« Vizis a one-time task

» Vizis useful only for communication

» Viz SU’s are insignificant




Why should you care about visualization?




HOW MANY 3'S IN FIRST 350 NUMBERS OF PI?
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HOW MANY 3'S IN FIRST 350 NUMBERS OF PI?
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What did you observe?







PREATTENTIVE PROCESSING

Unconsciously gathering information from the environment

Preattentive Attributes(partial list):
position, orientation, scale

color, brightness, saturation

shape, texture




WHAT IS VISUALIZATION?




DATA

« Text (ASCII or Binary)
* Images (confocal microscopy, satellite imagery)
 High Dimensional (structured and Unstructured)

» Mesh discretizes space into points and cells -1D, 2D, 3D

Slide: Courtesy of Sean Aﬁef'nj S e



VARIABLES

Scalars
Vectors

Tensors

Multi-dimensional




MOTIVATION FOR VISUALIZATION

Create visual representations based on underlying data that are

Concise
Unambiguous
Intuitive
Interactive

Scalable

(Yes)
Preferably)
Trainable)
Desirable)
We wish)

(
(
(
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VISUALIZATION BUILDING BLOCKS

Viz Elements
» Glyphs (symbols: e.g. Alphabets,

View Attributes

Arrows, Points) * Viewpoint
* Lines «  Projection
* Triangles (Orthographic,
« Voxels* (volume element) Perspective)
*Cannot be directly represented on « Canvas

displays

Viz Reinforcement

« Texture

* Light

« Distortion (e.g. displacement)

 Motion (e.g. Camera, time steps)

* Filter (e.g. threshold, resample, subset, slice, clip)
 Add Context (e.g. Connectivity, Map Overlay)



VISUALIZATION TECHNIQUES

Scientific Viz Information Viz
* ColorMap

Contours, Isosurface And Explicit
Geometry

Volumetric

Streamlines

Line Integral Convolution
Topological

Glyphs




PLOTS AND CHARTS

| Area Chart Line Chart Bivariate Area Chart Multi-Series Line Chart
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Stacked Bar Chart Normalized Stacked Bar Chart

Stacked Area Chart
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https://github.com/mbostock/d3/wiki/Gallery

I I Il IV
x1 vyl | x2 vy2 | x3 vy3 | x4 vy4
10 8.04 10 9.14 10 7.46 8 6.58
8 6.95 8 8.14 8 6.77 8 5.76
13 7.58 13 8.74 13 12.74 8 7.71
9 8.81 9 8.77 9 7.11 8 8.84
11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 3.1 14 8.84 8 7.04
6 7.24 6 6.13 6 6.08 8 5.25
4 4.26 4 3.1 4 5.39 19 125
12 10.84 12 9.13 12 8.15 8 5.56
/7 4382 /7 7.26 /7 6.42 8 791
5 5.68 5 4.74 5 573 8 6.89

mean(X) = 9, variance(X

=11
mean(Y) = 7. 5, varlance g=
linear regressmn linefY=3+0
correlation(X,Y) = 0.316
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HORIZON CHARTS

@® Mirror (O Offset

Image: horizon charts by Michael Bostock



http://bl.ocks.org/1483226

HEATMAPS

Process: Map scalar data to a color table

Visual Validation
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Utility: To investigate range of data
Swift error diagnostic and visual validation

Images: Mathworks.com (Heatmap example)


http://www.mathworks.com/matlabcentral/fileexchange/24253-customizable-heat-maps/content/html/heatmap_examples.html

HEATMAPS = COLORMAPS = PSUEDOCOLOR
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PARALLEL COORDINATE - INTERACTIVITY

 Filter example

 Hover example

o All hit stats example

 Sophisticated example

Utility: Summarize high dimensional data
Find trends and relationships


http://users.sdsc.edu/~amit/d3js/MLB/MLB_teamsstats2012_withWL.html
http://users.sdsc.edu/~amit/d3js/MLB/MLB_teamsstats2012_withWL-int.html
http://users.sdsc.edu/~amit/d3js/MLB/MLB_PlayHits2012.html
http://exposedata.com/parallel/
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http://eagereyes.org/parallel-sets
http://www.jasondavies.com/parallel-sets/

TREEMAP

Process: Recursive mapping of hierarchical data into rectangles

Treemap designed by Ben
Shneiderman, UMD (1990)
History and examples

Utility:
Compare tree
structures and
attributes of
varying depth

Image: Treemap Demo, UMD
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http://www.cs.umd.edu/hcil/treemap/doc4.0/Video/Total.html
http://www.cs.umd.edu/hcil/treemap/index.shtml

TREEMAP VARIATIONS

Circular Treemap Voronoi Treemap

W

Image: Kai Wetzel Circa (2005): Michael Blazer and Deussen



http://lip.sourceforge.net/ctreemap.html
http://lip.sourceforge.net/ctreemap.html
http://www.google.com/url?sa=t&rct=j&q=Voronoi+Treemaps&source=web&cd=1&ved=0CDIQFjAA&url=http://graphics.uni-konstanz.de/publikationen/2005/voronoi_treemaps/Balzer et al. -- Voronoi Treemaps.pdf&ei=jtEOUbqyM6GTiQKc9IGICA&usg=AFQjCNFy8D4R2kdQewLgGiOlO-upoFUDDg&bvm=bv.41867550,d.cGE
http://www.google.com/url?sa=t&rct=j&q=Voronoi+Treemaps&source=web&cd=1&ved=0CDIQFjAA&url=http://graphics.uni-konstanz.de/publikationen/2005/voronoi_treemaps/Balzer et al. -- Voronoi Treemaps.pdf&ei=jtEOUbqyM6GTiQKc9IGICA&usg=AFQjCNFy8D4R2kdQewLgGiOlO-upoFUDDg&bvm=bv.41867550,d.cGE

TREEMAPIN ACTION- MAP OF THE I\%KET

I |
| T
ONSUMER GOODS


http://www.smartmoney.com/map-of-the-market/
http://www.smartmoney.com/map-of-the-market/
http://www.smartmoney.com/map-of-the-market/
http://www.smartmoney.com/map-of-the-market/
http://www.smartmoney.com/map-of-the-market/
http://www.smartmoney.com/map-of-the-market/
http://www.smartmoney.com/map-of-the-market/
http://www.smartmoney.com/map-of-the-market/



http://mbostock.github.com/d3/talk/20111018/treemap.html

PARTITION MAP

Process: transform a hierarchical data into a linearly proportionate rectangles

Out of pocket
$299.34 Billion

Interactive
$9480.20 Billon Link
00.00%) LA

S


http://noviture.com/files/projects/healthcarecosts/hc.html?q=projects/healthcarecosts
http://noviture.com/files/projects/healthcarecosts/hc.html?q=projects/healthcarecosts
http://noviture.com/files/projects/healthcarecosts/hc.html?q=projects/healthcarecosts

FLOW MAP , - .
Process: connect items depicting flow in

proportionate manner
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Utility: identify relationship, nature or flow (swell
and attrition) and corresponding events

Image: Charles Joseph Minard (1869)



http://en.wikipedia.org/wiki/Charles_Joseph_Minard
http://en.wikipedia.org/wiki/Charles_Joseph_Minard
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SANKEY DIAGRAMS

e
.----'j_:_:_: Wind = Electricity grid kt he



http://bost.ocks.org/mike/sankey/
http://bost.ocks.org/mike/sankey/
http://bost.ocks.org/mike/sankey/

NETWORKS

Process: topologically represent hierarchical data



http://bl.ocks.org/4062045
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http://homepage.ntlworld.com/clivebillson/tube/tube.html
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http://www.tfl.gov.uk/corporate/projectsandschemes/2443.aspx

DECISION TREE

Obama has 431 ways to win 5 tie Romney has 76 ways to win

Florda If Obama wins Florida... If Romney wins Florida...

N Q
Noah Caroina 0 0

—_— v v v
S ) © © © © ) ©
lowa

@ [ e O (] (V] (]
Nevadsa

(-] (-] o 20 © o -] (-1 (-] e o -1 -]
Now Hampshio

.0 -0 - L ] . o e 2 o e -0 -0

Image: “512 Paths to the White House” by Mike Bostock and Shan Carter, New York Times


http://www.nytimes.com/interactive/2012/11/02/us/politics/paths-to-the-white-house.html
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http://thepowerrank.com/visual/NCAA_Tournament_Predictions
http://thepowerrank.com/visual/NCAA_Tournament_Predictions

CHORF\ NIARDANQ

Maring

Francisco by Michael Bostock


http://bost.ocks.org/mike/uberdata/
http://bost.ocks.org/mike/uberdata/
http://bost.ocks.org/mike/uberdata/

MAP AND MAY OTHFRS

los, and Dmitri Krioukov



http://www.google.com/url?sa=t&rct=j&q=hyperbolic+network+map&source=web&cd=9&ved=0CGYQFjAI&url=http://arxiv.org/pdf/1009.0267&ei=m-EOUbuRFqbNiwLFxYDgBw&usg=AFQjCNHT91ixjDTj2VTk2LKZ2vGESONgpw
http://www.google.com/url?sa=t&rct=j&q=hyperbolic+network+map&source=web&cd=9&ved=0CGYQFjAI&url=http://arxiv.org/pdf/1009.0267&ei=m-EOUbuRFqbNiwLFxYDgBw&usg=AFQjCNHT91ixjDTj2VTk2LKZ2vGESONgpw
http://www.google.com/url?sa=t&rct=j&q=hyperbolic+network+map&source=web&cd=9&ved=0CGYQFjAI&url=http://arxiv.org/pdf/1009.0267&ei=m-EOUbuRFqbNiwLFxYDgBw&usg=AFQjCNHT91ixjDTj2VTk2LKZ2vGESONgpw
http://bl.ocks.org/4063550
http://bl.ocks.org/4063550
http://bl.ocks.org/4063550

TOOLS

(ALPHABETIC LISTING)



http://www.cytoscape.org/
http://circos.ca/
https://github.com/mbostock/d3/wiki/Gallery
https://github.com/mbostock/d3/wiki/Gallery
https://github.com/mbostock/d3/wiki/Gallery
https://github.com/mbostock/d3/wiki/Gallery
https://github.com/mbostock/d3/wiki/Gallery
https://gephi.org/
http://www.ggobi.org/
http://www.ggobi.org/
http://leafletjs.com/
http://www.r-project.org/
http://processing.org/
http://selection.datavisualization.ch/
http://selection.datavisualization.ch/

Figure 3 Forrester Wave™ Advanced Data Visualization (ADV) Platforms, Q3’12
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customizable rankings.

Report

Source: Forrester Research, Inc.



http://www.sas.com/news/analysts/Forrester_Wave_Advanced_Data_Visualization_Platforms_Q3_2012.pdf

REFERENCES

 Readings in Information Visualization: Using Vision to Think
Stuart K. Card, Jock Mackinlay, Ben Shneiderman

* Interactive Data Visualization: Foundations, Techniques, and
Applications

Matthew O. Ward; Georges Grinstein; Daniel Keim









WHAT IS SCIENTIFIC VISUALIZATION?




DATA

’ Data S
» High Dimensional (structured and unstruct[ifédif
« Mesh
» Meshes discretize space into points and cells
- 1D,2D,3D
 All of these over time (up to 4D)

» Can have lower-dimensional meshes in a
higher-dimensional space (e.g., 2D surface in 3D space)

* Provides a place for data to be located

Slide: Courtesy of Sean Ahern, NICS



VARIABLES

« Scalars, Vectors, Tensors
« Sits on points or cells of a mesh

 Points: linear interpolation

» Cells: piecewise constant
« Could have different dimensionality than the mesh (e.g., 3D vector data on a 2D mesh)

DB: noise.silo
Cycle: 0
Pamudoos

e

{1 e

DB: noise silo

Cycle: 0

e .

'-m -1 ”""
" »

DB: noise sil
Cycle: 0




MOTIVATION FOR VISUALIZATION

Create visual representations based on underlying data that are

s)

« Concise
Unambiguous Preferably)

* Interactive

(Ye
(

Intuitive (Trainable)
(Desirable)
(

e Scalable

Often)







VISUALIZATION TECHNIQUES

« COLOR MAP (Pseudocolor)*

« CONTOURS*, ISOSURFACE* AND EXPLICIT GEOMETRY
 VOLUMETRIC*

« STREAMLINES

* LINE INTEGRAL CONVOLUTION

« GLYPHS

« TOPOLOGICAL (advanced)

 PARALLEL COORDINATES*, NETWORKS, ETC.

* We will create these plots using Vislt in the hands-on session.



VIZ TECHNIQUES: COLOR MAP
(PSUEDOCOLOR PLOT)

Process: Map scalar data to a color table
Utility:  To investigate range of data

Fast and great for Error Diagnostics and Visual Validation

Vlctorwlle

Lancaster G ). PalmiSprings 7
Bakersfield '-,::,jr-.__ui(’%;_ wise =~ : 87

Rlverside | Mexicalifes
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VIZ TECHNIQUES: .
Process & Utility: |dentify regions of same scalar value
2D: Contours DB: noise.silo

Cycle: 0

3D: Isosurface (Marching cubes, Marching tetra)

Process: Draw Explicit Geometry (Tri Mesh, Tet Mesh)

of Naval Research

Pat PurtaV, Dave Walden =
I RN




VIZ TECHNIQUES:

Process: Volumetrically map scalar data to a transfer function (Color + Opacity)

Utility: To investigate interior/density of scalar volumetric data

Results are very sensitive to
Transfer Function
Sampling Interval

Output Resolution

Image: Courtesy of Sean Ahern, NICS



VIZ TECHNIQUES:

Process: Find curves that are instantaneously tangent to the velocity vector of the flow

Utility: To investigate nature of flow

Image: Courtesy of Sean Ahern, NICS



VIZ TECHNIQUES: LIC

Line Integral Convolution

Utility: To investigate nature of ro |




VIZ TECHNIQUES

Map the scalar or vector data to a shape

Utility: To investigate flow of vector data or distribution of scalar/vector data




VIZ TECHNIQUES: TOPOLOGICAL

Process: Compute topology of underlying data

Utility: To investigate local maxima, minima, saddle points, etc.




VIZ TECHNIQUES:

References

Eugene Zhang, Harry Yeh,
Zhongzang Lin, and Robert S.
Laramee

Guoning Chen, Darrel Palke,
Zhongzang Lin, Harry Yeh, Paul
Vincent, Robert S. Laramee and
Eugene Zhang




OTHER VIZ TECHNIQUES

Chord
Tree (e.g., Dendograms, Sunbursts, Treemaps, etc.)

Many others

, % 3 ALD ¢
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Source: https://github.com/mbostock/d3/wiki/Gallery



HIGH-DIMENSIONAL VISUALIZATION

Parallel coordinates summarize high-dimensional information
Utility: To find trends and relationships

@ Visn16 Fie Controls Options Windows Help Piots Operators  Plot Attributes Operator Attributes Variables © V114 £ M $ € 6 B 4 Charged) =
ene Visit 1.6

oAUl Tv

Al el ]I EIBOOE I ANE IO IOICIC SRR ORI
A RN

Active plots Hide/Show Delete Draw

w | 841 TRACKP_02000.05 - weight
KA roresnod X

B Pyedocoion

W Asply operatons and selection 1o o plots

Engnes
ocanoer ]
Engire :
Enjire niormann
Number of processors 1
Number of nodes Defauit
Load balancing Seatic
Total Status
Stage Status
Cleas cache Close engine
Unpost Disoruss




VISUALIZATION APPLICATIONS

® Communication

® Confirmation

®Inspection and Exploration







I I Il IV
x1 vyl | x2 vy2 | x3 vy3 | x4 vy4
10 8.04 10 9.14 10 7.46 8 6.58
8 6.95 8 8.14 8 6.77 8 5.76
13 7.58 13 8.74 13 12.74 8 7.71
9 8.81 9 8.77 9 7.11 8 8.84
11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 3.1 14 8.84 8 7.04
6 7.24 6 6.13 6 6.08 8 5.25
4 4.26 4 3.1 4 5.39 19 125
12 10.84 12 9.13 12 8.15 8 5.56
/7 4382 /7 7.26 /7 6.42 8 791
5 5.68 5 4.74 5 573 8 6.89

mean(X) = 9, variance(X

=11
mean(Y) = 7. 5, varlance g=
linear regressmn linefY=3+0
correlation(X,Y) = 0.316
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SALIENT APPLICATIONS OF VISUALIZATION

« “NaN” Inspection

* Boundary Conditions
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SALIENT APPLICATIONS OF VISUALIZATION

Phase 1: Initial GPU Port Output Phase 2: Revised GPU Port Output

(discovered major differences in middle row) (near identical)

CPU (e1V) Relative Error (%) CPU GPU-Revised Relative Error (%)

-0.5 s v (0.5 0% =mm1100%




SALIENT APPLICATIONS OF VISUALIZATION
3200°

Density

aaaaaaaaa



SALIENT APPLICATIONS OF VISUALIZATION

“NaN” Inspection

Boundary Conditions

Mesh Topology, Decomposition and Data Inspection
Comparison

Collisions and Mergers

“Deep Sea Adventure” Cal Tech, NCSA, ADLER PLANETARIUM



SALIENT APPLICATIONS OF VISUALIZATION




DISPLAYING DATA

» High resolution devices (latest tablets and laptops)
» High resolution monitors (30 flat panels, 4 megapixel, 2500x1600)

» Tile Displays (array of monitors)

Slide: Courtesy of Sedil






FLOW NETWORKS (PIPELINES)

 Data reading: NetcDF, HDF, text, CSV, PDB
« Data operations: Slicing, resampling, mesh transforms

 Data pIotting: Pseudocolor, isosurface, volume rendering

Data flow networks




HUMAN EYE SENSITIVITY
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Fig. 16.7. Eye sensitivity function, V(A), (left-hand ordinate) and luminous efficacy,
measured in lumens per watt of optical power (right-hand ordinate). V(A) is maximum at
555 nm (after 1978 CIE data).



http://en.wikipedia.org/wiki/Photopic_vision
http://www.ecse.rpi.edu/~schubert/Light-Emitting-Diodes-dot-org/Sample-Chapter.pdf
http://www.ecse.rpi.edu/~schubert/Light-Emitting-Diodes-dot-org/Sample-Chapter.pdf
http://www.ecse.rpi.edu/~schubert/Light-Emitting-Diodes-dot-org/Sample-Chapter.pdf

BEST PRACTICES

Colors
= Grey scale is excellent at many things.
= Good Color map design:

= colorbrewer2.org (excellent)

= kuler.adobe.com

= Use HSV color scale for color map design and interpolation

= vischeck.com (About 8% males are color blind)

Don't use rainbow color map: http://blog.visual.ly/rainbow-color-scales/

Always include legend and captions

Carefully set Sampling, Interpolation and Seeds

Exploit Underlying Data Organization (Linear, Tabular, Hierarchical, Network, Geographic, Other)
Add embellishments (only) to improve legibility and to provide context

Use 3d when it adds value

Write data in parallel read friendly format

Reduce/Minimize Data Movement: Visualize as close to the data as possible


http://colorbrewer2.org/
https://kuler.adobe.com/
http://www.vischeck.com/
http://www.vischeck.com/
http://blog.visual.ly/rainbow-color-scales/
http://blog.visual.ly/rainbow-color-scales/
http://blog.visual.ly/rainbow-color-scales/
http://blog.visual.ly/rainbow-color-scales/
http://blog.visual.ly/rainbow-color-scales/

VIZ LIMITATIONS

Domain knowledge

Interpolation scheme

High dimensional data

Temporal coherence

Precision loss (abstraction and compression)
Perceptual issues (color blindness, stereopsis, ...)

Personal bias (author & viewer)



VIZ MISCONCEPTIONS Busted!
Pretty Pictures

| am not an artist thus can’t do viz -----------

Viz is an art not SCIeNCe =----===m=mmmmmmmmmm--

Viz is a one time task

Welcome to Viz World



REQUESTING HELP

e Submit tickets at XSEDE

» Request Extended Collaborative Support Service (ECSS) with your allocation

— Provides free people time on your research work




Q&A

Make sure you have

Vislt (2.5.2), Download location: http://visit.llnl.gov/executables.html

Sample Data, Download location: https://wci.linl.gov/codes/visit/2.3.0/VisltClassData.zip



https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/2.3.0/VisItClassData.zip

SESSION 2: VISUALIZATION WITH VISIT
(HANDS ON)




Sphere Data http://users.sdsc.edu/~amit/forums/here.zip


https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/executables.html
https://wci.llnl.gov/codes/visit/2.3.0/VisItClassData.zip
https://wci.llnl.gov/codes/visit/2.3.0/VisItClassData.zip
https://wci.llnl.gov/codes/visit/2.3.0/VisItClassData.zip

VISIT SOFTWARE

Originally developed at LLNL (year 2001 onwards), now a community effort

Strengths

» Cross platform

* Open and freely available

» Versatile (supports many mesh types, reads over 100 data formats)
* Local, Remote, Client-Server

» Supports large data (scalable)

* Interactive, Command Line, & Batch

» Extensible via C++, Java, & Python

Source code, executable and documentation available at http://www.lInl.gov/visit

Trivia: Vislt name is play on words “Visualize It”


http://www.llnl.gov/visit
http://www.llnl.gov/visit
http://www.llnl.gov/visit

VISIT ARCHITECTURE

Four Main Components
* GUI (main window)
» Viewer (visualization or plot window)
« Database server

« Compute engine

nokse.
: 0

GUI Viewer

Data
files




VISIT'S MAIN WINDOWS

GUI L& (ViS22 File iControls’ Optiofisy Windivs _Plot Attributes _ Operator Attributes _Help >
i ) ) — 7“’““ f@;@;mmme_aaak»jﬁ.am:.”.u" dimr b m aara
» Select files to visualize ey r—
» Create and manage plots
» Set plot attributes
* Add operators
e Set look and feel for visualization
Viewer

e Viewer windows, or vis windows,
display all of the data being
visualized

* Mouse navigation
* Upto 16 vis windows

*  Popup menu

*  Toolbars



MAIN WINDOW S

Iﬂdivewindnvv@[ Emmapplvl

- . File controls =—————> 5;: e & 5 O
GUI or Main window —
. Animation o
o Open files controls > ((:« O EE» b (1)
* Access other controls Plot controlS  ———— w L% 4,

[+ [hardyglobal

» Settime state

Plot list

» Create and manage plots

# Apply operators | M selection to all plots

1

« Display plot progress

Engine: [ dantooine.dnt.lin.gov )

nnnnnn

Number of processors: 1

NOtepad area — Number of nodes: Default

Load balancing: Static

Total Status:

Stage Status:

(Interrupt | Clear cache ) ( Close engine )

Status bar




VISUALIZATION RECIPE FOR VISIT

Open database (file or set of files)
Create a plot

Set plot attributes

1.
2.
3.
4. Apply operators to plot to modify data
5. Set operator attributes

6.

Change refine view



SCALING OPTIONS IN VISIT

Scaling tells Vislt how to map values to color Linear
» Linear scaling maps data range evenly to color -min il
range _
 Log scaling assigns more low data values to Log
color range ( Values must be >0 ) wherey>0) - |
min maxXx

 Skew scaling can assign either high or low

values to color range using a skew factor -
Skew
|



SEEDME.ORG

([ (&) -hup pmmseedmeorgy ——¢]
S we d m

FILY

Your results from disk to device

SeedMe aims to foster rapid assessment, iteration, communication Get notified as soon as we go live or get early access by filling
and dissemination of research by seamless seeding of your out the form :
content® that is ubiquitously accessible on many devices.
} . . ) . Your email
*Content may comprise of meta-data, plots, visualization image
sequences and movies. O | want to be an early adopter!
Your name

Your arganization

Notify Me!

SeedMe is being developed by Visservices Group at the San Diego Supercomputer Center via funding support from the National Science Foundation.



SESSION 1B: REMOTE VISUALIZATION
VISIT ON GORDON (HANDS ON)




TEST ACCESS TO GORDON

SSH to Gordon
% ssh USERNAME@gordon.sdsc.edu

% module list

Note: Vislt does not use default modules on Gordon



mailto:USERNAME@gordon.sdsc.edu

VISIT PATH ON GORDON

[optivisit

Find versions of visit installed on Gordon

Server -Client compatibility




USING VISIT ON GORDON




CREATE GORDON HOST PROFILE IN VISIT

Windows Plot Attributes Operator
Appearance . . . {r38A

_1 Host profiles . . .
Host profiles and Configuration Setup . . .

Interactors . .. 3]
&% Plugin Manager . . .
Rendering . . .

Save Settings




[ M N Host profiles

Hosts @[ Host Settings | Launch Profiles 1

SDSC_Gordon Machine

Host nickname

SDSC_Cordon

gordnn.sds.c.eduj(‘)
N’

Remote host name

Host name aliases

[ I Maximum nodes 1 .

| Maximum processors 1 .

p—

Path to Visit installatior{ /opt visit @

| Share batch job with Metadata Server

Account

P

Usernamel YOUR_SDSC_USER_NAME @

Connection

® ™ Tunnel data connections through S55H
Method used to determine local host name when not tunneling:

*) Use local machine name
) Parse from SSH_CLIENT environment variable

_) Specify manually:
| Specify SSH port 22

[ | Use gateway

i A F A £ b
( New ) ( Delete ) ( Copy )

( Aoolv ) ( Y ( Dismiss )
L Post » N « Dismiss )

. Apply )

o



{Hnst Settings i—“ﬂ.ﬂ—.—\

S5DSC_Gordon B normal

.( New :'] [ Delete ) [: Copy ) (Make DEfauIt}

—.-i-“—l Parallel  GPU Acceleration ]_
Profile name .l normal |

Timeout (minutes) @

Additional arguments | |

[:: New ) (Derete ::] [:: Copy )

[:: Post :] [:: Dismiss :]
o



Hosts - |’ Host Settings W

S5DSC_Gordon B normal

New Delete ) C Copy ) ' Make Default )
] Setti GPU Acceleration
. ™ Launch parallel engine
Advanced 1

k3

™ Parallel launch method [qsuhfmpirun

E Partition / Pool /| Queue normal
. Default number of processors 16
E Default number of nodes 1
(¥ Default Bank / Account  YOUR_ACCOUNT
E Default Time Limit 01:00:00
|| Default Machine File

DI CID

(_ New :) (Delete ::l C Copy :)

( Post :l ( Dismiss :l
o




Ol Windows  Plot Attributes  Operator
Appearance . . . i 38A

M Host profiles . . .
Host profiles and Configuration Setup . . .

Interactors . .. 381
& Plugin Manager . . .
Rendering . . .

ettings




USING VISIT IN COMMAND LINE OR BATCH MODE
ON GORDON

Make sure that Intel compiler and modules are loaded

source /etc/profile.d/modules.sh

module list



Continued Self Study

Complete the Vislt class and exercises provided here

http://visit.linl.gov/manuals.html

More documentation

http://www.visitusers.org/index.php?title=User Documentation



https://wci.llnl.gov/codes/visit/manuals.html
https://wci.llnl.gov/codes/visit/manuals.html
https://wci.llnl.gov/codes/visit/manuals.html
http://www.visitusers.org/index.php?title=User_Documentation
http://www.visitusers.org/index.php?title=User_Documentation
https://elist.ornl.gov/mailman/listinfo/visit-users
https://elist.ornl.gov/mailman/listinfo/visit-users
https://elist.ornl.gov/mailman/listinfo/visit-users

