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OpenDX

 Started out life as IBM Visualization Data Explorer

* When the product was cancelled, IBM put it into Open
Source and renamed it OpenDX

 Basic premise is a series of interconnected modules,
living together in an environment called the Visual
Program Editor (VPE)

* There are lots of provided modules

* You can also write your own

http://www.opendx.org
http://www.vizsolutions.com

http://eecs.oregonstate.edu/~mjb/opendx
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i1 Visual Program Editor: Z:/public_html/opendx/pts. net
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The Structure of an OpenDX Module l l l l l

Inputs

OpenDX Module

Outputs
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Steps in Creating a Visualization
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Seven Steps to Creating a Visualization

1. Get the data

A

Formulate a scientific strategy. What do you want to show?
How do you want to show it?

Import the data
Create a simple OpenDX network

Incrementally embellish the network. Save it often!

SIS @

Choose what quantities you want to interact with. Change
the Interactor styles to match the quantities being modified.

7. Create the output.
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Starting OpenDX in OSU’s
Computer Graphics Education Lab

Oregon State
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Starting OpenDX on the OSU CGEL Systems

WS Tools  Settings  Help

Start — All Programs — WRQ Reflection — Reflection X

Refresh

Minirmize On % Client Connect

In the View menu, click off X Desktop = o e

Host Response

Minimize the Reflection X window (the _ in the upper right corner) Connection Sttus

W % Server Management

Start — A” Programs — OpenDX — DX Custamize Yiews »

> @ h =

Quitting OpenDX on the OSU CGEL Systems

1. Select Quit from the OpenDX Main Menu
2. Maximize the Reflection X window by clicking here in the Task Bar
3. In the File menu, select Exit \

" @ WRQ Reflecti..
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The OpenDX Main Menu
and
Categories of Modules
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The OpenDX Main Menu

| il Data Explorer E@@ ..

Get into the Data

PSR Import Data...
program
Run Visual Programs... Run an OpenDX network
without seeing the
Run an OpenDX network
network and be Edit Visual F'I"DQI“EH'I'IS
able to edit the
network
HERG AU T e Create a new OpenDX
network
Run the intern_al Run Tutorial...
OpenDX tutorial
Load, and be able to edit,
one of the OpenDX
sample networks
Exit OpenDX
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Nine Categories of OpenDX Modules

Annotation Interactor Special
Debugging Realization Structuring
Import & Export Rendering Transformation

Oregon State
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Annotation OpenDX Modules
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Debugging OpenDX Modules

» Describe — describes an object

* Print — prints information about a field to the Message Window
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Import & Export OpenDX Modules

» Export — writes data from OpenDX into a file

* Import — reads data into OpenDX from a file

* ImportSpreadsheet — reads data into OpenDX from a tabular file

* Include — includes or excludes points in a field based on their data values
* Readlmage — reads an image into OpenDX from a file

» Reduce — filters and resamples a field into a lower resolution

* Refine — interpolates a field into a higher resolution

» Slab — takes a positional subset of the data

* Slice — takes a positional slice through the data

» Writelmage — writes an image from OpenDX into a file

Oregon State
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Interactor OpenDX Modules
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Realization OpenDX Modules

» AutoGrid — maps a set of scattered points onto a grid

* Band — divides a field into bands

» Connect — creates triangle connections for scattered data points in a field

* IsoSurface — creates surfaces or lines of constant data value

» MapToPlane — projects a data field onto an arbitrary plane

* RubberSheet — deforms a surface field by the amount of the data value at each point
» ShowBox — creates a bounding box for display

» ShowConnections — displays the outline of connectivity elements in a field

» ShowPositions — displays the positions in a field

« Streakline — computes an advection path through a changing flow field

» Streamline — computes a path through a non-changing flow field
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Rendering OpenDX Modules
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Special OpenDX Modules
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Structuring OpenDX Modules
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Transformation OpenDX Modules
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Adding and Connecting Modules
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N

Adding a Module into the Visual Editing Area

=

i% Visual Program Editor

@;& File  Edit Execute Windows  Connection  Options

- —
Tools Untitled

(ALL)
Annotation
DLink
Debugging

Flows Control
Import and Export
Interactor
Interface Control
Macros

RAMS
Realization

It's not drag-and-drop,
it's click-and-click

\

2. Left-click on the module you want to add

3. Move the cursor into the Editing Area and left-click

|}
1. Left-ilick on the module category to list its Modules.

Oregon State
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Connecting Modules in the Visual Editing Area

If an input tab is in the “up” position,

— _I‘ you are allowed to try to connect to it.

If an input tab is "down”, then it has

[ already been set to a constant within the
module itself, and cannot take an
external connection until that constant
has been un-set.

Just because an input tab is up, however,

doesn't mean that this input is data-

— W compatible with the output you are trying
to connect to it. Data-compatability is

]\\ indicated by the input tab(s) turning

~bright green.

This, however, still doesn't imply that the
connection makes logical sense. ©

Y 4
Left-click on the output tab of thi module you are connecting from
Keeping the left button down, drag to the input tab of the module you are connecting to
When you get close, the tabs to which a connection make sense will highlight in green

Move the cursor on top of the tab you want to connect to, and release the left mouse button

o k~ 0 Dd =

To disconnect, reverse the process. Click on the input tab and drag back to the output tab.

N
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Some Modules Can Have Variable
Numbers of Tabs

vf; Fle  Edit| Execute Windows

Undo move

Tools

Ctri+Z2

Connection  Options

(ALL )— Configuration...
Annotatior Find Tool...
DXLink  Input/Output Tabs

Ctr+F

Debugging ,__-
Fow Cont PS510n GetfSet Scope

Import ant Select/Deselect Tools

Interactor ouyout cacheabilit
[ Interface | utpu ey

" Add Input Tab <mrR

Edit—Input/Output Tabs—Add Input Tab

" Remove Input Tah  CiH+R
At Ol Tah

Macros  Delete
RAMS
Realizatior — 1
Rendering Cut
Special s
Stereo =

Ctr+Backspace spwven a8 7ol Lirfel

Ctr+C
Cirl+X
Lipfed

Hide All Tabs Ctri+H

F] structurin Add Annotation

- gﬂ:ﬁ:‘dﬂ Insert Visual Program...
- u =
- Change( Create Macro...
— Change( Page
— Collect
— Collectl 22V
— Collect Macro Hame...
— Collect3
Layout Graph
— Copy Cor you i rap
| Extract Execution Groups...

— Inquire  comment...
— List

Ctri+K

=5

- Mark

— Options

— Remove

— Rename

— Replace

— Select

= Unmark
Transformation
Windows

Collect and Compute are two common
modules that work this way

Oregon State
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Terrain Visualization
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| N
Import
|

._I__If_
AutoColor

=
—
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Terrain Visualization

Import/Export

Start simply, then embellish |




Interactor

Import/Export

The Import and FileSelector Modules

% Control Panel

S(=1E9

File  Edit Execute Panels

FileSelector

Options Help

MULL r

Import name: ‘

03U

Oregon State
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You can type a filename into the Import
module, but hooking in a FileSelector
module makes it way easier and friendlier
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Control Panel E]@

Isosurface value:

= ot
|;-:alar 4| 100 =
[

| -
= =

T Isosurface
AutoColor | [

e
=i

e |
Collect
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i%i/Colormap Editor

File  Edit

Execute

Options

The Colormap Editor Module

Special — 11 M

RGB

max

/

min

N

max min

r
0.0100000 lt

0.01

Saturation

399.4800
Hue
399.48

q

Oregon State
University

* The first input “tab” is the field input./

* Click on the Hue, Saturation, Value, or
Opacity labels to edit that curve.

* Double-click on a line to add a control point
there.

* Click on a control point to select it.

» Sweep a box over several control points to
select them all.

» Hold down the left mouse button on a control
point to move it. If several are currently
selected, all will move together,

* Edit — Delete to remove selected control
point(s).

The data value range over which the colors
apply is determined by scanning the data itself.
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The Colormap Editor in Action

% Colormap, Editor;

Colormap 1
-
N @)

.
ColorBar
—

‘ Color
1

Collect
[
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Rubbersheeting the Terrain Surface

Special
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The Image Window
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Image Window Options

The AutoAxes option has many ways to
embellish the visualization with axes, labels,
grids, efc.

Options
View Control... CtH+V
Mode .
i Ciried
Fhania e
Reset +F
Autofxes...

Set Background Color...
_| Display Rotation Globe

Rendering Options...
Image Depth
Throttle...

Change Image Mame...
Control Panel Access...

Oregon State
University
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Image Window Options

Options
ew Contry e —
Mode [ -~ Hone
Undo CH+Z . camera  Cir+K
Ruita LY | famars OftheX
Resel CH+F ooy Ciebed
AutnAzes... ~» Havigate  Ctr+H
set Background Color... ~ PanfZoom CtH+Spc

_| Display Rotation Globe ~~ Roam Ctri+Tah
Rendering Options... “* Rotate CtH+R
Image Depth - wr Z00m Cirl+ Shift+ Spc
Throttle... ' :

Change lmage Name...
Conirol Panel Access...

Oregon State

University

The Mode option lets you set what scene
transformation the mouse will perform.
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Image Window Options

Options

View Control... Qe CtH+V
Mode

B

Hanig
Reset

\ The View Control option lets you set various
el aspects of how the scene will appear.

Lirte’y
Ctri+F

Autofxes...
3et Background Color...
_| Display Rotation Globe

Rendering Options...
Image Depth
Throttle...

Change Image Name...
Control Panel Access...

Undo CiH+Z

Oregon State
University

. i View Control...

P by

Mode:

Rotate

aet View:

Hone

Projection:

View Angle:

Perspective

q 43.192

Close

Reset CtH+F |

Same as the Mode option

Set a pre-defined view

Specify Perspective or
Orthographic 3D projection

If using Perspective, this
specifies the field-of-view
angle. The larger this number,
the more severe the perspective
will be.
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Debugging
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The Print Module

T Te

Edit

Execute  Windows

Lonnection

Tools

{ ALL)
Annotation
DxLink
[= Debugging
Describe
Echo
Message
Print
System
Trace
Usage
Verify
VisualObject
Flow Control
Import and Export
Interactor
Interface Control
Macros
RAMS
Realization
Rendering
Special
Stereo
Structuring
Transfonmation
Windows

Untitled

First argument is the field to print

1% Print

Motation: |1Print

Inputs;

Mame Hitle Type Source

T oiect _1 object Import

_I options 1 string

_| component _| string, strng list

ﬂall components)

RS

oK | Apply |

Restore Cancel

Ewmpand | Collapse Description... | Help ol ntax|

. r recursively traverse the object

/

Debugging

Oregon State
University

headers

n print object to n levels.

o print only the top level of the object

. . . 2
Second argument is a string with one or more characters:

d print first and last 25 items in arrays, as well as

D print all the items in arrays as well as headers

"rD" works well
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Printing to a File (“logging”)

Checkbox to turn logging on/off

i Mes-.age Window |:| |§| |X|

i<
Specify the file to write to

mjb — November 27, 2006




Scalar Visualization
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3D Cutting Plane — Interpolated Colors

— | N |

TJ Map ToPlane interpolates the 3D field onto the given plane.
The first argument is the field, the second is a 3D point on
the plane, and the third argument is a 3D normal to the plane.

Realization

I

Oregon State
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3D Cutting Plane — Contours

| N
[
i [sosurface
Motation: | Isosurface
- W e | scalar field MapToPtane Beute o]
_| value _| scalar, scalar list ,\(da&l mean) J
7 number _1 integer @ o
surface field, group
oKk | oApply | Expand Collapse

Realization

1 _I"Jj
=3

N .

Oregon State _
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Isosurfaces

= Realization

Oregon State
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File  Edit

Options

Direct Volume Rendering

A Volume Rendering "Transfer Function” relates data scalar value to
its corresponding color and opacity. For volume rendering, OpenDX
uses the color Value as the opacity, not the color Opacity.

The direct volume
rendering part of the
Image module will only
work in Orthographic (
projection.

These are the
"Transfer Function”

Help

399.48001
RGB max Hue | turation | ue Opacity |
204.77
49.0016
0.01
min max min r g b F min max min max min max
0.0100000

T ornversiy
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== Mapping Another Data Field onto Isosurfaces

Transformation

Oregon State
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Vector Visualization
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Annotation

[ W W ]
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Vector Cloud
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Speed Isosurfaces

r

i®i Compute

| iCompute

srifa.x*a.X+a. ¥y a.y+a.zva.z)
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- TJ Streamline Ribbon

r

i®i Compute

srifa.x*a.X+a. ¥y a.y+a.zva.z)

Realization

Oregon State
University
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== Streamline Tube
“ﬁ /\
qu

it

r

i®i Compute

]
|

srifa.x*a.X+a. ¥y a.y+a.zva.z)

Annotation

Oregon State
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Divergence

L1 1

[ ]

3
A
3

= Transformation
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Animation
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The Compute Module

Isosurface
L1

o et Does arithmetic on the point-by-point Data component
= = of a field, and outputs the modified field

RubberSheet
= |Compute
—

=

Unmark

The 3 (in this case) inputs

The output expression, in this case, a 3-vector with a newly-created Z value

Oregon State
University mijb — November 27, 2006




The Compute Module

Does arithmetic on the point-by-point Data component of
a field, and outputs the modified field. But, what if you

Structuring

want to do arithmetic on a different component?

)
The Mark module renames the Data component to
something temporary, and renames a component you select

ixi Mark

to "Data”. Compute then acts on this component.

The Unmark module changes the component names back to
what they were originally.

Notation: Mark
Inpuis:
Hame Hitde Type Source Value
7 Gput 1 field Import Btn g
_| name 1 sthng E(nune] o]
¥ — positions
connections
Outputs: cnlores
Name Type Destination Cache =
output field Compute Al Results
0K | Apply | S Collapse Description... Help on Syntax | Restore Cancel
mjb — Novemper 27, 2006




gz;& File  Edit Execute Windows  Connection  Of

- -
Tools Untitled
{ ALL )

D¥Link

Flow Control

Import and Export Loop
Interactor
Interface Control
Macros

RAMS

Realization
Rendering

=] Special

| i%i $equence Control @@VE

Animation:

The Sequencer Module

[+ Annotation Forward- Forward- |
Debugging Forward Reverse Single-step

Loop mode

Frame Control

— Colormap
— Input

— Output

— Fick

— Probe

— Probelist

— Receiver

— Sequencer
S Reverse
Structuring
Transformation
Windowrs

Special

Seguencer outputs a series of integers. You set
minimum, maximum, and delta using Edit— Configuration.

Oregon State
University

Forward Stop Pause

i% Frame Control

¥ Start / Hext ¥ End
< 1 > A 1 [p A 10 |p

7 Current: 61

v ! ¥

1|<1p 100

in Increment Max
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The Sequencer Module: Usually Used with the Compute Module
to turn the Integer into an Animation Parameter

Sequencer
‘ —
Compute
—
Isosurface
‘ .

X Sequencer

In this case, Compute turns an integer into a scalar to be

Oregon State used to animate an isovalue
UniverSity mjb — November 27, 2006




The Sequencer Module: “Percent Units Strategy”
—

Hotation:

| Sequencer

Inputs:
Hame Hitde Type Source

= min | integer
7 max _| integer

|

Outputs:
Hame Type Destination Cache

e i S Larst ot A good Sequencer Strategy:
oK | Apply | Expand | Collapse | Description... | Help on Syntax| Restore | Cancel | Run The Sequence ff‘Om 1‘100

(or 0-100).

HotEton: - compute Then, base the Compute
Inputs: quant“’y on These “Percent
[1arne source U ni 1'5" .

| 400.*ar00.

Type Destination Cache
output value, value list, field Isosurface All Results
oK | Apply | Lnpang falanas Description... Help on Syntax | Restore Cancel

Oregon State
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|
Sequencer
[

—
Diaita 1

— Compute
[ —

—
[y

Isosurface
.

The Sequencer Module: Setting a Scalar Isovalue

Coforidan

lsosuidace T

Oregon State
University

%l Sequencer

b Compute
|

In this case, Compute turns an integer into a scalar to be
used to animate the isovalue
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The Sequencer Module: Setting a Scalar Isovalue

Cutting plane position = [ 0.0,

Oregon State
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T~

Compute

T

MapToPlane

-

The Sequencer Module: Setting a Vector
to act as a Plane Location

-
i%i Sequencer

Hotation: Sequencer

Inputs:
Hame Hide Type

T min

7 max

Outpuls:

Name
frame

_| integer
_| integer

Type
integer

Destination
Compute

Cache
fast Resit

I:i:ll' ! '

OK | Apply | Expand Collapse | Description... Help on Syntax |

-
i%i Compute

Hotation: |§Cnmpute

Inputs:
source
Sequencer

30."[af100.,aM100.,aM100.]

Outputls:
Hame Type Destination Cache

output value, value list, field MapToFlane All Results

OK | Apply | Expand | foapss Descrption... | Help on Syntax| Restore | Cancel

In this case, Compute turns an integer into a 3-element
vector to be used to animate the position of the cutting plane

Oregon State
University
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The Sequencer Module: Setting a Vector

— to act as a Plane Location

Oregon State
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The Sequencer Module: Setting a Transformation

i®i Compute

Hotation: ECumpute

Inputs:

y Expression:
360Jar100.

Ny tputs:
Hame Type

output value, value list, fiel|

OK |  Apply | tmpand |

In this case, Compute turns an integer into a
rotation angle in degrees.
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Why Does the Rotation Occur around the
Edge of the Cube, not about its Center?

Rotation and Scaling always occur about the origin. To

change this to the center of the volume, translate the

volume to the origin, perform the rotation or scale, and
then translate it back.

Translate by [-15,-15,-195]

Translate by [15,15,15]

Oregon State
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i%i Image: Z:\0penDX\anim.net

File | Execute Windows  Connection  Options

| Open...
Save Program CiH+ 5
save Program As... CtH+ Shift+3

Program Settings

Eapinl BAnGRG...

[ allow Rerendering

 Delaved Oobws Format: MIFF

Image Size: | G40x683

q ‘"Z:!OpenDXHsampleS.rr‘liﬂf') Select File...| [
wnt ﬁ Continuous Saving >
Apply Restore ose | k

Oregon State
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Writing Out a MIFF
Animation File
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Converting a MIFF Animation File into an Animated
GIF File using the ImageMagick Package

rf"I]-:-ziIIa 5 ol
underbird - Pr als
€
2
e
®©
3

Metrowerks CodeWarrior
Microsoft Visual Studio \NET 2003
Mozilla Thunderbird
Rational Software

Roxio Easy CD Creator 5
55H Secure Shell

Starkup

WRD Feflection

Internet Explorer
Cutlook Express

Remote Assistance
Windows Media Plaver
Windows Messenger
Microsaft Office
113aPhaokaMaps

E PhotoMapper 3.52 Homeland Security Edition

Google Earth

¥ Microsoft Baseline Security Analvezer 1.2.1

ActiveState ActivePerl 5.8

T oot

Accessibility
Communications

Entertainmnent

Address Book,

@ e

Calculator

(8 =~ Command Prompk
k Mokepad
L Paint:

gde=ww

Synchronize

& Tour Windows xp

£ windows Explarer
i"ﬂ WordPad

Games
Symantec Client Security

@) Realone Player

ﬁ Windows Movie Maker
System Tools

Program Compatibility Wizard

I Alice
R Pixar

Click on: Start—All Programs —Accessories —~Command Prompt

Oregon State

University
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Converting a MIFF Animation File into an Animated
GIF File using the ImageMagick Package

Type: convert anim.miff anim.gif
(where anim is the name of your MIFF animation file written from the Image module)

e+ Command Prompt

—unsharp geometry sharpen the image
—verhoze print detailed information about the image
—yersion print version information
—uyiew FlazhPix viewing transforms
—vignette geometry soften the edges of the image in vignette style
—wirtual-pixel method
virtual pixel access method
—wave geometry alter an image along a sine wave
—uweight type render text with this font weight
—white—point point chromaticity white point
—white—threshold value
forces all pixels above the threszhold into white
—write filename write images to this file

By default,., the image format of “file' is determined by its magic
numbher. To specify a particular image format, precede the filename
with an image format name and a colon <i.e. pziimage? or specify the
image type as the filename suffix ¢i.e. image.ps>». Specify 'file’ as

*—* for standard input or output.

Z:w>cd C541%h
G841 ?h>convert anim.miff anim.gif
ZasCE419h

http://www.imagemagick.org

Oregon State
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Animated GIF Files work in Windows Explorer

& Animations

File Edit View Favorites Tools  Help

GBack - ? /. Search || Folders Elv

Address |12 Z:4C5419h\Animations

‘O Picture Tasks @

TJ Wiew as a side show
@ Order prints online
J'J Prink pictures

i\l’_') Copy all items to CD

File and Folder Tasks £

(-7 Make a new Folder

@ Publish this Folder ko the
‘web

bl

Other Places

3 C541%h
) My Pictures
_e Iy Computer

| \JJ Iy Metwork Places

— e ey
Details

Cutting ple

anirn, gif Thurnbs.db

\

Oregon State
University

Double-click on the animated GIF file
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Animated GIF Files work in Web Pages

& http:/fweb.engr.oregonstate.edu/~mjb/cs419hfanim.gif - Microsoft Internet Explorer provided by OSU College of Eng... E].
@ ey & http:/fweb.engr.oregonstate, edu/~mib/cs419h/anim. gif e (he Al RS M
File Edt ‘“iew Favorites Tools Help

& -

»
LT (& http:{jweb.engr.oregonstate. eduf~mib/cs419hyanim. .. ”’|\HUH_18 - e Print  ~ ik Page v {CF Tools

Cutting

Done & Local intranet + 100% -

<img src="anim.gif">

Oregon State
University
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-
B2 Microsoft PowerPaint - [Presentation2]

Animated GIF Files work in PowerPoint

m:l Fle Edt ‘iew Insert Format  Tools  ShidsShow  Window Help  Adohe PDF Type a question For help |+ 30
 Arial -1 ~-|B I U § % E - S A 4| EE|A - wpemon o Newslide
TN REW e RV A Y I =TT )
= ]
§ S snaglt [ | window - |
Hhrk sl - B
Insert—Picture —From File...
EERE
i Do~ [ L || Auboshapes - N\ 1O & 4l 23 8 4 OS-Z-A-==o 0 @@ GEWEIOL oSS E g B
Slide 1 of 1 Default Design English {L.5.} ]

In a presentation, the image will start animating when this
Oregon State slide becomes active
University
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Interactors

Oregon State
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i Control Panel

File  Edit

Execute  Panels

Options Help

Editing Interactor Attributes

% Control Panel

Isosurfrce value:

<[ o

File  Edit | Execute  Panels

et Style

Options

st D RiGnaily
et Layout

3et Attnbutes...
3et Label...

Select an Interactor by Left-Clicking its Label. /

Delete

CtH+F

CtH+Backspace

N

Add Element

Show Selected Tool

_ldit.
Fghl Hedeobad bilarantordsd 1d L3
sty DepdRCbesl Bilaranieris hec

Comment...

Then, click Edit. You can change the Interactor’s Style, Layout,
Attributes, and Label. Under Set Attributes, clicking on the Continuous
checkbox is usually a good thing.

Oregon State
University
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i Control Panel

File  Edit Ezecuie  Panels  Options

Ganging Interactors

Ex

Contour Elevation:
)[R

0.00

Height Exagerration:

« 3z p

You can place all Interactors in a single window by using

the middle mouse button to drag them over. This copies
them, not moves them. Then select the original Interactor

in its original window and Edit-Delete it.

Oregon State
University

i1 Control Panel

File Edit Execute Panels
Set Style

Options

EBX

et mansionaiily
Set Layout
et Attributes...

Delete

o Satar
- Stepper

CiHd+F Text

Citri+Backspace

. A Element.

| Aded Balecied Blorantovis]
b Sednchsd bileranioris}
Show Selected Tool

| Comment...
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Transmitters and Receivers

Oregon State
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It’'s Easy to Get Cluttered, Especially Around Import and ColorMap!

Scalar
1

[ | [ | [ -
= —l Colormap T ] -

AutoGlyph — Isosurface
— = —

MapToFPlane

—

T I
Collect
[~

=

Oregon State
University

[
Isosurface
L

-

Scalar
[~
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It’s Also Easy to Get Un-cluttered with Transmitter and Receiver

| N |
—

Colormap = ==
Scalar : Scalar ; Scalar

— —

m | ‘
[
,_;C,\:to(ily';1 I,;) s:-face [ | =
Vector [~ — Isosurface
[
—
— — . Scalar
MapToPlane - G o

I
Collect
|

—

Notice how this lets you create separate “regions”
Oregon State for different functions. Wouldn't it be nice if you
University could put each region on its own page? mjb — November 27, 2006




Edit Windows  Connection  Options
Undo move Ctri+Z2

Ap ] Glyphs ] Cuttin
Cantigieation.. Dipted

Find Tool...
mpuifGuipst Tals
Assign GetfSet Scope
Select/Deselect Tools
| Output Cacheability

Daipie

Lt Barkunnog

Using Transmitter and Receiver, You
Can Also Spread the Network Out on

Multiple “Pages”

{X%gk}f EN S 5 S
o o Click Edit—Page — Create Empty Page to make a new page
Panty Lty
Add Annotation Double-click on the page's tab, type in the page's name,
Insert Visual Program... .
Crmale Manrm.. Cmd th EnTer'
Page " Create Empty Page
Java < Crpabe with Soienisd Toals .
Macra Name... Delets Page You can create from scratch in the other pages, or cut-
LﬂY'-"Et_ Graph Bl Separate Selecied Touls Gnd-pGSTe fr'om Wher'e you STGrTed
SIEENITH ST e snomment Selaningd Toolg
Comment... Configure Page...
‘ B Sotaniad Yool
o, Fle  Edit Windows _ Connection __Options
Tools <wnﬂ Coloriap ] Glyphs ] CuttingPlane ] Isozurfacel ] Isosurface2 ] Image D
F( ALL )
[+ Annotation
D¥Link
Debugging
Flow Control
Import and Export
Interactor —
Interface Control ]
Macros
RAMS
Realization —
Rendering
Special
Steren —
Structuring
ol |/ Transformation
[ Windows




Switching, Selecting, and Toggling

Oregon State
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Selecting from Multiple Objects: Selector and Switch

Hibhnn ‘ Tube
— - The Switch module sends nothing through

when its first input is 0. It sends the

Selector : > TS .
L\ second input through when the first input is

n 1. Tt sends the third input through when

the first input is 2, etc.
Switch
‘ —

Ribbon or Tube
4 Ribbon Edit—Set Attributes

ix Set Selector Attributes...

>

# Tube

Oregon State
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Toggling Objects On and Off : Toggle and Switch

The Switch module sends nothing through when its
first input is 0. It sends the second input through
when the first input is 1. It sends the third input
through when the first input is 2, etc.

ixi Set Attributes...

\ Button down (set) value:

> Button up {unset) value: -
M vectortiond Edit—Set Attributes 0
Ok

Oregon State
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Captions
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¥

I N
ﬁﬁ
4

I . .

Placing a Caption on a Visualization

i%i Caption

®

Motation: |]:C3ptjl]l"l
Inputs:

Mame

T string

| position

l_'is,hil:_::li.'_-::

MName

caption

u Torn
Hide Type

| string, string list

_1 wector

Color

| Apply

| Expand | afapse |

Oregon State
University

Destination

Source

Value

"lsosurface”

All Results)

[sosurface

U ="INUVEITIUCT 27, 2006




Setting the Color of the Caption

Click here to get a list of
simple colors, or type the
name of a color here

Oregon State
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Color Names you can use in the Color Module

aquamarine darkturquoise lightgrey midnightblue | springgreen
black dimgray lightsteelblue navy steelblue
blue dimgrey limegreen navyblue tan
blueviolet firebrick magenta orange thistle
brown forestgreen maroon orangered turquoise
cadetblue gold mediumaquamarine orchid violet

coral goldenrod mediumblue palegreen violetred
cornflowerblue gray mediumforestgreen pink wheat

cyan green mediumgoldenrod plum white
darkgreen greenyellow mediumorchid red yellow
darkoliveggreen | grey mediumseagreen salmon yellowgreen
darkorchid indianred mediumslateblue seagreen

darkslateblue khaki mediumspringgreen sienna

darkslategray lightblue mediumturquoise skyblue

darkslategrey lightgray mediumvioletred slateblue

N

Oregon State
University
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Placing a Data-formatted Caption on a Visualization

Motation:

‘ Format

Inputs:

MName

7 template

7 waiem

_1 valuel

Outpuls:

Name

string

| string
_| wvalue list, string

value li

Type

Eapang

Collapse

Oregon State
University

Source

Isovalue =

Value

Flsovalue = %8.2f"

40.00

SR

L=

(3]



Importing Your Own Data

Oregon State
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OpenDX Data Grid Types

Surfaces

Volumes

Regular: Deformed Regular: Irregular:
R positions, IR positions, IR positions,
R connections R connections IR connections

R = “regular”

Oregon State IR = “irregular”
University
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Creating an OpenDX Data Descriptor File using the Data Prompter

.
ixi Data Prompter

Help

Data file name

Select the format of your data:

r i%i Data Explorer @@@

Import Data...

Data Explorer file
Run Visual Programs...

CDF format

Edit Visual Programs... MetCDF format file

HDF format

Mevs Visual Program...

Image file
Run Tutonal...

Grid or Scattered file {General Array Fonmat)

-~ W @

HMumber of variables 4 1 |

I Positions in data file

Samples...

Help

7 Single time step
Data organization: “ Block

Browse Data... | Test Import...

Visualize Data... | Describe Data...

~ Spreadsheet format file

Oregon State :
University The import module can read Ds files.

ber 27, 2006




—

i%i Data Explorer E@Ef

i%i Data Prompter E@@

Import Data...

Run Visual Programs...

Edit Visual Programs...

Mevs Visual Program...

Run Tutoral...

Samples...

Help

Most of the time, this is
what you want

Regular positions,
regular connections

One scalar value at each point

/ Data organization:

Fle  Options Help
> Data file hame
Z:ACS419hipts.dat ]

3elect the format of your data:

Data Explorer file
CDF fonmat

MetCDF format file

2> > >

HDF fonmat
Imadge file

£ Hd or Scattered file { General Array Format)
N

—=Bfowse Data... |

Doesn’t matter here, but a
good value for other data =

Oregon State
University

See next page=™

Visualize Data...




i%i Data Prompter:

Doesn’t matter here, but a

Enter the data
filename good value for other data Describe the data at

. ) Enter the spatial dimensions each p_oint (t_ype and
These get filled in for you data dimension)
when you enter the data
dimensions — change them

¢ if you want
University mijb — November 27, 2006




in Nata Prompter:

File — Save As ...

This saves the .general file, which will eventually tell OpenDX
where to find the data and how to handle it.

Oregon State
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The OpenDX .general File for a 3D Scalar Dataset

file = Z:\CS419h\pts.dat

grid = 32 x 32 x 32 < 3D

format = ascii

interleaving = field

majority = row

Tfield = TieldO

structure = scalar = Scalar

type = float

dependency = positions

positions = regular, regular, regular, O, 1, 0, 1, 0, 1

end ‘\\\

N

Regular positions

Oregon State
University
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i%d Data Prompter,

i File Browser: Z:\CS419h\pts.dat

Oregon State
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i%d Data Prompter,

i%i| Message Window

Oregon State
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i%i Data Prompter

See next page

Oregon State
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TR TR CIyreoe

import

isn_nr_glypn] maptoplane ] image L

This visual program is intended for use wi
data, with one variable.

On this page the data are imported.

This page first checks whether the imported
data are scalar or not. If mon-

centered), then glyphs are created. A di

or not. scalar (or

interactor is used to provide the isosurface

i

e, and the isosurface is made
translucent using the Color module.

cell-
ata-driven scalar

colormap e: |
data.

import 1 iso_or_glyph maptoplane image

=z

];-w!

ise 4 gk megteplase | image

this page cif
of the data.
imported da

this page creates
colored slab.

| —

r

% Control Panel

File  Edit Execute  Panels

Options

o -

« » |

‘ng |

< -

This all gets created automatically!
Pretty amazing, huh?

Oregon State
University

Windows  Connection

Options

Help




Terrain Visualization .general File

file = Z:\OpenDX\or.dat

grid = 201 x 105% 2D

format = ascii

interleaving = record

majority = column

Tield = fi1eldO

structure = scalar < Scalar

type = float

dependency = positions

positions = regular, regular, O, 1, 0, -1

end ‘\\\

Regular positions

Oregon State
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Vector Field Visualization .general File

file = Z:\OpenDX\vecs.dat

grid = 16 x 16 x 16 < 3D

format = ascii

interleaving = record-vector

majority = column

field = velocity

structure = 3-vector < 3-element Vector

type = float

dependency = positions

positions = regular, regular, regular, O, 1, 0, 1, 0, 1

end ‘\\\\

Regular positions

Oregon State
University
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Oregon State
University

Visualizing Points on a Scattered Grid
(e.g., Digital Elevation Mapping)

West—East South—North Elevation

-360

-361

.78
-360.
-360.
-360.
-360.
-361.

75
80
81
91
00

.16
-361.
-361.

21
25

128.
128.
128.
128.
128.
128.
128.
128.
128.

438
428
405
370
369
359
354
344
344

2.
231
.20
-99
7S
.65
7
.70
.76

L T T = T = S T

25
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i%i Data Prompter

Scattered Data
(irregular positions,
irregular connections)

Data Dimension: a scalar value
at each position

Spatial Dimension: 2D

See next page
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wd|Dav> Prompter:

File — Save as...

Oregon State
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A Scattered Grid .general File

points 1022« A 1D list
format = ascii

interleaving = field

field = locations, fieldO <«—— Each entry has g location and data values
structure = 2-vector, scalar
type = float, float

Tfile = Z:\OpenDX\exportxyz.dat

end

Each location has 2 values (X,Y). Each data is a single value (scalar).

Oregon State
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i%i Data Prompter

File  Options

B=1Ed

Help

Data file name

| ZAUSDAexportxyz.ixt

B

Select the fonmat of your data:

Data Explorer file
CDF format
NetCDF format file
HDF format

Image file

> < < < < <

Grid or Scattered file {General Array Format)

ixi Message Window

File  Edit  Execute

Baaity Exectifion

Geapiry Execudion

Ohject Description:
Input object is a Field, the basic data carrying structure in DX,

Gnd type ‘

@ There are 1022 data items, each is of type flaat (4-byte or real™d).
The positions are enclosed within the hox defined by the corner points:

Humber of vanahles
7 Positions in data file
| Single time step

Data organization:

Browse Data...

[-3668.84 -142.418 0] and [406.12 131.769 0]
Data range is:
minimum = 0, maximum = 7.72, average = 3.01657

< |»
Dimension; <ﬂ’

Use the *AutoColor, *AutoGreyscale’, or *Color® modules to add colors.

,‘ﬁeﬂo;

2 Columng

Input is not ready to be rendered because the Field does not have colors yet.

Visualize Data...

Test Import...

+» Spreadsheet format file

Hints __|

Oregon State
University
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i%i Data Prompter

Fle  Options Help

Data file name

ZAUSDABXPOrKYZ Xt |

Select the format of your data:

Data Explorer file

CDF format i# UnGridded_2D_1var_notseries

NetCDF format file File Windows  Connection  Options Help

HDF fonmat

Image file

» < < < < K

Grid or Scattered file (General Arvay Format)

Grd type ‘ ‘ @‘ .

NHumber of variables - 1 |

I Positions in data file Dimension: -‘ b ’-

_| Single time step

Data organization: ~ Block < Columnar

W Test Import... |

Visualize Data... | i

s Spre at file

Hints _

Oregon State
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Regridding a Dataset

(especially good for writing out a Connect’ed Scattered Grid as a Rectangular Array)

You might be doing this to downsize a dataset or to
create a regular grid from a scattered grid

If Scattered data, route

‘ th hC t first.
FileSelector rough Connect firs
ok [

Creates a new grid to

Import project the data onto

—
I_I_I_I: Projects the original
" Connect | construct data onto the new grid

Writes out the new

FileSelector grid data file

—
—

_I_I—_I‘_llli
r Regrid
__|

‘ Export
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Regridding a Dataset

-
B Construct

Motation:

JConstruct.

Inputs:

Hame Type Source

I origin vector list

EER )

7 deltas vector list

T counts integer, vector

C |{320200]

|E(nu defaul

| data value list, string list

Outputs:
Hame

output.

Cache

grid, Export All Resulls

]9 | fumand | 9!45& | Description... J/Help on Syntax | HES\IFE | Cancel

Coordinates at the lower Step size in each

How many steps to
corner of the dataset dimension

make in the grid

Note: the upper corner coordinates will be

Oregon State “origin + (counts-1)*delta”
University
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Writing a .general Dataset as a Native OpenDX .dx Dataset

FileSelector

FileSelector

The .dx file format embeds the data description information,
the positions, and the data values in one file. This makes it
easier to keep track of and easier to give to other people.

i%i Export

Notation: ‘IExpurt

NpUis:

Hame Hide Type Saurce Value

I it _I object Import B B

7 same | string FileSelector m J

I format -1 string /(dx) o]
OK | fpply | L | Collapse | Description... MSyntax | Restore Cancel |

Says that you want to Export the data in
a native OpenDX .dx file form.

Oregon State
University
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Send comments and suggestions on these notes to:

Mike Bailey

Professor, Computer Science
Oregon State University

2117 Kelley Engineering Center
Corvallis, OR 97331-5501
541-737-2542

FAX: 541-737-1300
mjb@cs.oregonstate.edu
http://eecs.oregonstate.edu/~mjb
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