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OpenDX Module

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://cs.oregonstate.edu/~mjb/opendx
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Steps in Creating a Visualization
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Seven Steps to Creating a Visualization

1. Get the data

N

. 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!

[ B NS}

. 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 University
Computer Graphics
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Get into the Data
Prompter
program

Run an OpenDX
network and be
able to edit the
network

Run the internal
OpenDX tutorial

Exit OpenDX

Oregon State University
Computer Graphics

The OpenDX Main Menu

Run an OpenDX network
without seeing the
network

Create a new OpenDX
hetwork

Load, and be able to edit,
‘'one of the OpenDX
sample networks
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Starting OpenDX on the OSU CGEL Systems

. Start — All Programs — WRQ Reflection — Reflection X
. In the View menu, click off X Desktop /

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

A w N =

. Start — All Programs — OpenDX — DX

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
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Nine Categories of OpenDX Modules

| Debugging

| | Realization

Oregon State University
Computer Graphics

Oregon State University
Computer Graphics

The OpenDX Main Menu
and
Categories of Modules

Oregon State University
Computer Graphics
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Oregon State University
Computer Graphics

Annotation OpenDX Modules

mib— March 6, 2009




Debugging OpenDX Modules

«+ Describe — describes an object

* Print — prints information about a field to the Message Window

Oregon State University
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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

Oregon State University
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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

« WriteImage — writes an image from OpenDX into a file

Oregon State University
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Rendering OpenDX Modules

Oregon State University
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Interactor OpenDX Modules

Oregon State University
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Special OpenDX Modules

Oregon State University
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Structuring OpenDX Modules

Oregon State University.
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Adding a Module into the Visual Editing Area

2. Left-click on the module you want to add
3. Move the cursor into the Editing Area and lef

1. Left-glick on the module category to list its rwules.

Oregon State University.
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Transformation OpenDX Modules

Oregon State University
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Connecting Modules in the Visual Editing Area

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

compatible with the output you are trying

o connect to it. Data-compatability is

input indicated by the input tab(s) turning
Color bright green.

-

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

Left-click on the output tab of (hi 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
To disconnect, reverse the process. Click on the input tab and drag back to the output tab.

Oregon State University.
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Adding and Connecting Modules

Oregon State University
Computer Graphics mib— March 6, 2000

Some Modules Can Have Variable
Numbers of Tabs

Edit—Input/Output Tabs—Add Input Tab

Collect Collect

Collect and Compute are two common
modules that work this way

Oregon State University.
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Import

Terrain Visualization

Image

Oregon State University. Oregon State University.
Computer Graphics. mib— March 6, 2009 Computer Graphics.

Terrain Visualization The Colormap Editor Module

- Import/Export

Impart

« 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.

| Start simply, then embellish !

« 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.

Oregon State University.
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Oregon State University
Computer Graphics.

The Colormap Editor in Action

The Import and FileSelector Modules

Import/Export

You can type a filename into the Import
module, but hooking in a FileSelector
module makes it way easier and friendlier

Oregon State University. Oregon State University.
Computer Graphics. mib — March 6, 2009 Computer Graphics




Rubbersheeting the Terrain Surface

Image Window Options

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

Oregon State University
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Image Window Options

Sptioms |

Viw Conr... o]

™ — The View Control option lets you set various

e 2] aspects of how the scene will appear.
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Image Window Options

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

Scalar Visualization

0SU
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Isosurfaces

3D Cutting Plane — Interpolated Colors

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 fo the plane.

E H
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Direct Volume Rendering

A Volume Rendering "Transfer Function” relates data scalar value to
itts 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”
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3D Cutting Plane — Contours

Realization

i~ March 6, 2009
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Vector Visualization
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Vector Cloud — Streamline Tube
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Speed Isosurfaces Curl
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Transformation
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