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What is AVS/Express?What is AVS/Express?

A development 
environment…

…for 3D visualization 
applications…

…object oriented

…based on a visual 
programming paradigm
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What we see todayWhat we see today

A quick tour from an end 
user point of view

Various exercises will guide 
us through the most 
important AVS/Express 
features

It’s just a start-up, real 
learning will happens when 
you have a real problem to 
solve

So, don’t be discouraged!
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Starting AVS/ExpressStarting AVS/Express

� Launch AVS/Express (Linux):
$ source /usr/local/userenv/express.csh
$ express

� Launch AVS/Express (Windows):
Start ���� AVS/Express Collection ���� Dev Edition

� Launch AVS/Express (Mac OSX):

Start the X/Server (Applications/Utilities) then  $ express

� Load an example:

� Library � Examples � Visualization � Readers � File Field Unif

� Or start with an empty application:

� File ➠ New Application � Single-window DataViewer

� Mouse rotate. Middle Mouse Button+Shift: Zoom. +Ctrl: Pan. 
Reset with the     button.
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ExerciseExercise

� Start AVS/Express on your platform

� Quit AVS/Express
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Starting AVS/ExpressStarting AVS/Express
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Data Data ViewerViewer

Viewer

Quick access

Module GUI

Editors
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Editors: interface to servicesEditors: interface to services

► Modules: User interfaces for loaded modules

► View: Rendering parameters

► Transform: Geometrical transformations

► Light: Setup, color and type

► Camera: Camera position and type

► Object: Selected object appearance

► Datamap: Colormap setup

► Graph: 2D charts parameters (if loaded)

► Print: Screen hardcopy
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Visualization techniquesVisualization techniques

More than 500 techniques 
available

Support prototyping to find 
the most useful technique

Any technique can be 
adapted to suit specific user 
requirements
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User data importUser data import

Various formats directly readable

Rd_Txt_Columns

Database (ODBC / Oracle)

AVS Field file format

Custom readers
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Probe

ClickSketch

Edit Mesh

Draw Line

Draw Cursor

GDpick_process

InteractivityInteractivity
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Results presentationResults presentation

� Print
� normal and Vector Postscript

� Image

� Movies (MPEG)

� VRML

� Custom Writers
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Dataflow architectureDataflow architecture
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Dataflow architectureDataflow architecture

Wait

Wait Wait

Wait

Wait
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Dataflow architectureDataflow architecture

Wait

Wait

Wait

Wait

Enter filename
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Dataflow architectureDataflow architecture

Execute

Wait

Wait

Wait

Valid data
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Dataflow architectureDataflow architecture

Wait

Wait

Wait

Valid data
Not valid

data
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Dataflow architectureDataflow architecture

Wait

Wait

Enter filename
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Dataflow architectureDataflow architecture

Wait

Valid data
Valid data

Execute
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Dataflow architectureDataflow architecture

Execute
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This application resultThis application result
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Network EditorNetwork Editor
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ExerciseExercise

� Try to use the visualization technique 
examples provided by AVS/Express

� Open an example to look at its internal 
structure
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My first networkMy first network

� Application Type (Single, Multi, Default)

� Modules

� Connection ports (popup with info and help)

� Port colors

� User interface

� Save the application
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ExerciseExercise

� Read file teapot.geo (Geom format)

� Visualize result

� Interact with the graphical object

� Save application as ex1.v

� Delete application and reload from file

� Bonus: add a fading background
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AVS/Express architectureAVS/Express architecture

Object Manager
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Object rendering propertiesObject rendering properties

Select the graphical object

Modify its properties
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Other viewer / object propertiesOther viewer / object properties

� Enable the Alternate Object for the selected object

� Lights
�One or more lights

� Directional, bidirectional, spot

� Camera
� Depth cueing

� Clipping planes

� Perspective or orthographic camera
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ExerciseExercise

� Move the lights

� Change light type

� Which are the differences between:

• Rotate object
• Rotate lights
• Rotate camera?
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ScatterScatter datadata
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From points to surfaces / volumesFrom points to surfaces / volumes
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Unstructured gridsUnstructured grids
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Uniform gridsUniform grids
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Structured gridsStructured grids
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Scattered
(no geometry)

Connected
(has geometry)

Structured

Unstructured

Uniform

Rectilinear

Structured
DATA

Mesh typesMesh types

1D, 2D, 3D, 2D in 3D
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Cell types for unstructured meshCell types for unstructured mesh
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AVS/Express Field Data TypeAVS/Express Field Data Type

Field data type

Field file format
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Grid and Node DataGrid and Node Data
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Grid and Node DataGrid and Node Data
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Connectivity InformationConnectivity Information
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ConnectivityConnectivity
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Cell DataCell Data
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Cell DataCell Data

Introduction to AVS/Express user - Mario Valle

Unstructured MeshesUnstructured Meshes
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Structured MeshesStructured Meshes
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Rectilinear MeshesRectilinear Meshes
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Uniform MeshesUniform Meshes
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� File list

� Multistep FLD

� Multistep UCD

� Animator

� Image Capture

Time Time dependentdependent datadata
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Most important user data importMost important user data import

� Rd_Txt_Columns

� AVS Field file format
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ExerciseExercise

� Import file conc.dat
using Rd_Text_Columns (skip 1 line)

� Trasform it into a scatter field using
table_to_scatter_field
(columns: x, y, z, value)

� Bonus: glyph +Diamond3D (normalize)

1000
18.37  5.00 10.00       .06
18.94  5.00 10.00       .07
19.49  5.00 10.00       .05
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ExerciseExercise
� Read the AVS Field format file splash.fld
(open it to see the format)

� Create a surface plot using surf_plot

� Change the vertical scale

� Add bidirectional light

� Change datamap (bonus: ColormapEditor)

� Add Legend

FLD Wizard!
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ExerciseExercise

� Read the AVS UCD format file
example2.inp

� Build vectors on the nodes: combine_vect

� Glyph + Arrow1 (scale 1e-5)

� Offset to deform the cube

� magnitude to color the deformed cube
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ExerciseExercise

� Read the AVS Field format file 
hydrogen.fld

� Extract a slice using orthoslice (axis 2)

� Build a surface with surf_plot

� Read mandrill.x using Read_Image

� Spread it on the surface with texture_mesh
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Movie creationMovie creation

� Animator module
(under Main ���� Data IO)

� Starts with the definition 
of key frames

� The module Image capture 
takes the frames and build 
MPEG or AVI movies
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ExerciseExercise

� Load application ex1.v

� Add an animator module 

� Move the graphical object and mark some  
key frames. Close the loop

� Playback

� Save as an MPEG movie ex1.mpg
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AVS/Express customizationAVS/Express customization

� Creating an application (if it saved as runtime 
it does not need an AVS/Express installation
to work)

� Modifying a standard module

� Grouping modules into macros (use DV* modules)

� Writing V code directly

� Integrating C / C++ / Fortran code
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AVS/Express project structureAVS/Express project structure

avsenv

templ.v

v/

express.exe

pc/

bin/ lib/ include/

module1/

bld/ express.*
xexpress.*

user.*
xuser.*

prj

Save Project - Workspace content

XP_PATH

Sources



20

Page 20

Introduction to AVS/Express user - Mario Valle

MultideveloperMultideveloper ProjectProject

Express Installation

Group project

Developer 1 Developer 2

Mod1_ok

Mod1_new_version
Mod1_ok
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BewareBeware !!

Save Application ≠≠≠≠ Save Project

Use Workspaces
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ExerciseExercise

� Read the AVS Field format file hydrogen.fld

� Show data limits with bounds

� Extract a slice with orthoslice (axis 2)

� Step from 0 to 63 using a Loop

� Connect the counter to 
ortoslice.OrthoSliceParam.plane
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Create a user interfaceCreate a user interface
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ExerciseExercise

� Create a SingleWindowsApp

� Add a UImod_panel panel

� Insert a UIslider and a UIdial

� Connect their values

� What happens moving slider and dial?

� Bonus: UI Builder ���� Layout Editor
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Add a computing moduleAdd a computing module

� Create a project

� Start the Add Module Wizard

� Remember to do a Save Project!

� Add your code to the skeleton

� Compile (express.dsw or make –f express.mk )

� Exec the new bin/pc/express or bin/linux/express
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Add Module Wizard (1 of 3)Add Module Wizard (1 of 3)
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Add Module Wizard (2 of 3)Add Module Wizard (2 of 3)
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Add Module Wizard (3 of 3)Add Module Wizard (3 of 3)
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Interface between V and codeInterface between V and code

AVS/Express Code

Module
definition

Interface
Code

Parameters Behavior

Generated by the wizard
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ExerciseExercise

� Create a modulo MyAdd in C

� Create a modulo MyAdd1 in C++
(two float p1 and p2 and float output out )

� Test it

� Find the differences between the two 
languages

� Enjoy! This is the last exercise
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Some AVS/Express resourcesSome AVS/Express resources

� AVS homepage:  http://www.avs.com/

� AVS forum:  http://forum.avs.com/

� International AVS Center (IAC):  http://www.iavsc.org/

� IAC training material:  http://www.iavsc.org/training

� Official documentation: http://help.avs.com/Express/

� Patches, doc and examples:  ftp://ftp.avs.com/pub/

� AVS/Express built-in examples

� Visualization techniques manual

� Customer projects:  http://www.iavsc.org/general/links/ 

� Other links on:  http://www.cscs.ch/~mvalle/AVS/


