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Cyrille Fauvel, Autodesk

Cyrille joined the AutoCAD engineering team in 1994, and has been a member of the Autodesk
Developer Network team since 1996. Cyrille supports third party development on various Autodesk products such as AutoCAD, Inventor”,
MapGuide® and Maya®. In this role, Cyrille helps developers use the API to Autodesk products by delivering API training, consulting, and
answering developer questions. Cyrille has also made key contributions to Autodesk software in the past by writing developer tools such as
a hidden line removal engine for AutoCAD. In addition to his Masters Degree in mechanics, Cyrille holds an Engineering Degree in Electronics where
he studied hardware rendering techniques and optimizations on germanium-based processors.

API Overview
Skill Level: Beginners

Learn about the various Maya® APIs (C++ / MEL / Python). A short introduction to the Maya APIs will be given to the audience before going more in-
depthwithC++. Cust omi ze and extend the Maya product witdghaphits syseem,tcommand eefinggions, o
and user interface extensions. The Maya programming environment provides object-oriented C++, MEL & Python application Programming interfaces
for developers to use, customize, and extend Maya software.

More

Dean Edmonds, Autodesk

Advanced Maya Python
Skill Level: Intermediate to Advanced

Both Maya and Python are very deep and open applications. Together they make a very powerful and compelling combination. Many of our
customers have already successfully adopted the use of Python in Maya. In this session, we will describe advanced Python functionality applicable to
Maya Python pipeline solutions. We will cover the following topics:

1. The dynamic nature of Python
2. Miscellaneous Python modules and functionality
3. Writing C++ Python modules for Maya

We will discuss why and how to use the Python functionality. Solutions we will be looking closely at include Maya command and Maya Python API
scripting. Attendees of this session should have a good understanding of these components.




Brendan Duncan, Disney Animation

Brendan Duncan is a Senior Software Engineer at Walt Disney Animation Studios and has been with the company for 7 years. While
at Disney he has worked on a wide range of software projects dealing with animation, rigging, and effects. As part of the technology
department, Brendan works closely with several productions at once, each with their own sets of challenges. His credits include
Treasure Planet, Brother Bear, and Home on the Range Chicken Little and Meet the Robinsons.

Animéfars 'i'oolbox
Skill Level: Intermediate

As the complexity of feature animation increases, tool development also increases with complexity. Intricate user interfaces with lots of knobs and
buttons to tweak. This presentatonwi | | t ake a step back and | ook ve where simpie i bettér and the intenaetivea
experience is vital for getting that key performance. This sessionwi | | focus on a set of context tools t
perspective, but can also help the animator work in a much more intuitive way. This topic will make use of the Maya API, MEL, and lots of hacks to
get the job done.

Miguel Escudero, Kino Dynamics Ltd

Miguel Escudero has been working in the Video Games Industry since 1998, where he has completed 14 projects. He worked in
Spain, the United Kingdom and Canada, in companies such as Codemasters and Electronic Arts. He specializes in Character
Physics, but also has extensive experience in Rendering and Tools. Recently he founded a middleware Company, Kino Dynamics
Ltd (http://www.kinodynamics.com), providing Cloth, Hair, and Muscle Simulation solutions for Video Games and Animation
Industries, where he works as Chief Technology Officer.

Real Time Cloth Simulation
Skill Level: Intermediate/Advanced

This lecture will demonstrate how video games and animation studios can improve dramatically the visual quality of their characters investing in the
development or licensing of a Real-Time Soft-Body Dynamics system. Cloth, hair and muscle deformations can be applied on vertices and joints,
substituting the need of complex skinning, expressions and traditional hacks currently used in game studios. Many videos and graphs will be shown
comparing the performance and visual quality of different areas related with characters. In some cases, not just visual quality but also performance
can be improved dramatically. A detailed explanation about the Maya plug-in will follow, including how the tool was implemented.



http://www.kinodynamics.com/

Habib Chahin, Autodesk

Habib is a Senior Consultant at Autodesk Americas Consulting division. He joined Alias Americas consulting group where he developed Alias Studio
plugins. He transitioned to tool development of the rendering pipeline as well as render farm development and integration to the Autodesk automotive
customers. In that role Habib develops Mel scripts and Maya plugins for the optimization of the rendering pipeline. More over, he develops middle
ware and user interfaces to integrate different render engines to the render farm software. Habib holds Master degrees in Mathematics and
Engineering. Both from the University of Toronto. He also has a colorfull technical background in different fields and programming languages.

Python Introduction to the API
Skill Level: All Levels

This class is about python Maya APl programming. It starts with an overview of Python and its importance, and moves to cover basic concepts of
writing a plugin in Python. It will introduce the API, the dependency graph, and the power that Python brings to Maya by going over 3 types of plugins
and their coding structure.

There will be emphasis on how Python extends the functionality of Maya by facilitating a seamless form of integration with other applications utilizing
its standard modules. An understanding of computer graphics fundamentals and familiarity with Maya is required. Knowledge of at least one
programming language is assumed.

Alex Ongaro, DreamWorks

Born in Switzerland in 1973, Alex Ongaro specializes in effects and dynamic simulation for the film industry. He started working for a
small post production company more than 10 years ago and today is one of the key figures of the FX department at DreamWorks
Animation in Glendale, where he currently works as the Head of FX for the forthcoming animated feature Shrek 4. He has been
using Maya® in production since the very first beta version, and prior to that he was an Alias|Wavefront Explore Professional and
Dynamation user. He holds a BA with a dual major in Computer Graphics and Design. His credits include How To Train Your
Dragon, Bee Movie, Flushed Away, Over The Edge, Madagascar, Constantine, Baby Geniuses 2, and The Italian Job.

Enhancing the Maya(r) Particle System through the API
Skill Level: Intermediate

This session discusses how to expand and add functionality to the Maya Particle System through the Maya API using real production examples.
Using external library and/or proprietary tools we will illustrate how to go beyond particle expressions to gain more control over your simulations.
Focusing on the final result we will demonstrate you don't have to be a "real" programmer to access those functionalities not exposed through particle
expression or MEL and we will analyze situations where the API are the only way to achieved the desired solution. Finally we will discuss how the
introduction of the Python interface to the C++ API will facilitate internal access to Maya without worrying about the operating system compiler and
linker requirements.




Rob Tesdhal, CafeFX

Rob Tesdahl is the Software Development Supervisor for CafeFX in Santa Maria, California, a feature film visual effects studio.
He oversees all custom software development for the studio and acts as the lead programmer for the visual effects production
side of the business. Rob also serves as a technical consultant to the effects and character development departments and a
Maya consultant to all of the 3D production departments. CaféFX recently finished work on Evan Almighty and The Mist and
has several other projects in production. Before work at CafeFX, Rob spent 2 years in the Xbox gaming industry as the entire
programming department for the pre-rendered CG sequence department at Oddworld Inhabitants. Before all of his production
experience, Rob spent over 7 years at Alias|Wavefront as part of the original Maya development team. He focused his efforts
on the dynamics and particle simulation functionality of Maya, but also spent time writing the expressions and point-instancing functionalities.

Portable Maya Animation Caching
Skill Level: Intermediate to Advanced

Maya has many options for caching and copying animation data, including the new geometry cache format, ANIM files, and Trax clips, among others.

However, these formats tend to be passed around only within Maya and have a hard time getting into other applications in a consistent manner.
Using Mayabds geometry cache aforhatswehave adatedoour ovenrcackeng aystgm tratgivas the adrtistha very easy
interface for creating and reusing sets of mixed-type animation data. The system also acts as a pose manager, although, for more than just DAG-
specific data. It can hold any attribute information as well as geometry point data. It is more like a snapshot of an asset. Our intention was not to
replace the Trax system, but rather to allow a common and consistent way to manage this type of information. By wrapping the data in Python
classes, we are able to create and access this data within any Python-compliant environment.

Martin Watt, Autodesk

Martin is a Senior Software Engineer for Autodesk and has worked on Maya since 1996. Initially he worked in modeling, developing NURBS, subdiv
and poly features, later becoming Technical Lead for the modeling team. More recently he has focused on performance and in particular
multithreading of Maya. He works closely with hardware companies to optimize Maya performance on all supported platforms. Before working on
Maya, he worked in CAD/CAM in the UK. Martin has a background in physics, with a PhD from Birmingham University in England in astronomy.

Leveraging the Power of Multicore Machines by Threading Plugins
Skill Level: All Levels

With the advent of multicore hardware, and the trend towards increasing core counts over time, threading has become a very important issue for
developers. A well threaded algorithm can provide substantial performance improvements in a pipeline, improvements that will continue to scale with
newer generations of hardware. In this session we will discuss implementation of threading solutions for Maya plugins and Python scripts.

Topics covered include:

Introduction to threading

Internal threading in Maya (philosophy and implementation)
Writing threaded plugins

Using the Maya threading C++ API

Using other threading (eg native threads, OpenMP)
Thread safety in the API

Debugging threaded code

General threading tips and advice for Maya plugins
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1 Python threading

This session does not require attendees to have existing threading expertise.

Jason Walter, Autodesk

Jason joined the Alias Custom Engineering team in April 2002 and subsequently became a member of the Autodesk Media & Entertainment
Consulting team under the acquisition of Alias from the Autodesk. As a member of this team he has led numerous custom engineering projects
including clients such as Disney Feature Animation and Sony Pictures Imageworks. He has also written numerous extensions to Autodesk Maya in
the areas of API, Cloth, Hypergraph, Dependency Graph, Animation, Rendering, and Hair. Working with our various clients has allowed Jason to
gather an in-depth knowledge of the Maya API, Maya MEL, and Maya Python, and its practical use in a production environment. Jason joined Alias
after completing a M.Sc. degree in Computer Science with thesis work in computer graphics and scientific visualization.

Rendering Tricks using the Maya API/Scripting
Skill Level: All Levels

This talk willbeagrab-bag of wuseful tips and tr i ck SNVewihbe focusirgg mosgof ddraatyeatiorsther e nder i n g
MPx3dModelView class illustrating techniques like viewport stereoscopic and anaglyph rendering, viewport depth of field, and other multi-pass and
multi-camera rendering tricks. We will also cover tips, tricks, and lessons learned working with film and game production facilities who use the Maya
Render API for tools, pipeline, and render data.

Dean Edmonds, Autodesk

Solution Session
Skill Level: Intermediate to Advanced

On the last day of the conference, a session will be dedicated to providing solutions to the most frequently reported API issues.
Autodesk developers will answer questions, and provide tips, techniques, fixes and solutions. Issues addressed will be gathered from:

1 Most common issues reported to the API Support Hotline
I Most frequently reported issues within forums and list-serves
9 Issues submitted by conference attendees to me.training.events@autodesk.com

Attendees should submit guestions to me.training.events@autodesk.com by April 2nd, 2008.




Maya APl Overview

1 Maya API introduction
What is an API
Scripting versus API
C++ / Python. Whchoite? onebds the best
Creating a simple plugins ( both Python and C++ will be demonstrated )
2 Maya Object
Creating a new object
Accessing an object and modify it
introduction to the MObject means
Retrieving and selecting using API
3 Pluginsd Commaerfatess and Us
Usage of MEL / Python
Menu and Tools window
4 DG/DAG API
Creating a custom node
Registering IDs. Why and where?
Most common transformations
5 Q&A

Animators Toolbox

Tool Complexity

I How does tool complexity relate to production complexity?

1 Know your audience and what they are trying to accomplish.
1 The KISS principled keep it simple & stupid

Tool Development

9 Task driven tools versus user driven tools.

9 User interface versus user experience.

I Use Context tools as a way for the animator to directly manipulate the scene with minimal effort.
1 MPxContextTool i controls user interaction with the viewport by receiving mouse events.

Context Tool Examples

A few simple examples that can hel p s i miptlitivd cgntrasrwitheaminimal keaning curvd. | f e

Pivot Tool
1 A rotational manipulator tool that allows you to dynamically pivot objects around each other.

AutolK

1 Atool that lets you manipulate any FK bone chain as if it were IK.

T Using @ Shadaveidndifgirg the driginal rig.

Sketch Pose

I Atool that lets you manipulate sequence of control by sketching out their shape in the Maya viewport.

b
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Real Time Cloth Simulation

Introduction

= =) =) =) =2

What is Soft-Body Dynamics?
Muscle Deformations

Cloth

Hair

Real Time Soft-Body requirements:
o \Vertices

o Joints
o Control points in sub-division surfaces
o Dynamic Volumes

Comparison per category
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Muscle Deformation

Traditional Approaches

Proposed Approach.

Performance Comparison.

Real Time Demo

Cloth Simulation

Why people think cloth simulation is slow?
Traditional Attempts

Proposed Approach

Cloth with volumes underneath

Cloth with Collision Meshes

Performance examples

Real Time Demo

Hair

Classic Examples

Using effects running on joints and vertices
Real Time Demo

Developing your own Soft-Body System
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Which Integrator to use?
Collision Detection

Links to start

Authoring

Scripting Language

Art Package

The importance of a Preview
In Game preview

Vil



1 Preview inside the art package
Final Demo: A Character with everything on
Questions and Answers
Python introduction to the API

Why python
Important python modules and syntax.
How to write a plugin.
Writing a command plugin in python.
Quick overview of the dg.
Write a node.
a. The node will fetch information from a mySql database.
Write a locator.
a. Locator information is stored in an xml file.
8. Closing remarks.

OOl B WIN =
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Enhancing the Maya Particle System through the API

1. Quick introduction to the Maya Particle System
Basics of particle simulations
Fields vs. Expressions
Particle Expressions and current limitations

2. So why API?
Performances and portability
In House or Third Party libraries
Integration with proprietary tools (importer, particle formats, cacheé )
New functionalities not available through MEL

3. OpenMayaFX
MPxEmitterNode
MPxFieldNode
MFnDynSweptGeometryData, MDynSweptLine, MDynSweptTriangle
MFnParticleSystem

4. Real Production Examples
Mel prototyping
Writing a locator node to display particle rotations
Writing a particle to particle collision field using a kd-tree
Writing a special field to modify particle attributes

5. C++ APl issues

VI



Linker and Compiler
Tools support
Programming skills

6. The future is Python
Why Python?
Differences between Python, Mel, C++ API
Scripted plug-ins, a simple example

FBX SDK: Technical Overview

1. Introduction
o Whatis FBX?
What can | do with FBX?
FBX SDK Structure
What 6s in an FBX Fil e?

O O O

2. Whatis in a FBX Scene
o Hierarchy of KFbxNode (transform nodes)
o Geometry
o Deformations
0 Animation
o Constraints
o Material / Shaders
o Camera/ Lights

3. SDK Basic Examples

0 Scene creation
A Creating a scene
A Adding objects to the scene graph
A Adding animation
A Saving the scene to an FBX file

0 Basic scene traversal
A Creating a scene
A Loading an FBX file into the scene
A Walking through the scene graph

4. SDK Advanced Examples

o Custom properties
A Adding custom properties to an object
A Accessing properties

o Extending the object model
A Create your own object type
A Adding custom data per-vertex

0 Writing custom File 1/0 plug-ins




5. Interchange Tips & Tricks
o General Tips
o Maya Tips
0 3ds Max Tips

6. Conclusion + Questions
Portable Maya Animation Caching

1. What is Animation?
a. Numeric

Time-based animation curves (keys)
Non-time-based animation curves (driven keys)
Expressions

iv. DG computation networks
v. Constraints
vi. Simulation

1. Rigid body transformations

b. Geometric

Skinned surfaces
Other direct deformers
Simulation

1. Cloth
2. Particle-driven soft bodies
2. What is a Cache Set?

a. Similar to Mayabs character set
b. List of numeric attributes

c. List of geometries

d. Each numeric attribute and geometry has:

i. Over-sampling value
ii. Optional Name alias
e. List of poses

i. Whatis a pose?

ii. Each pose has:
1. Name
2. Value for each numeric attribute in the cache set
3. Optional Image

3. What should be cached?

a. Inputs

i. To reproduce animation on a similar AfArigo
b. Intermediate inputs

i. Toreproduce ani mation on a simplified fArigo
c. Outputs

i. To reproduce animation on a minimal Ari go

4. What actually gets into the cache?




Actual key-frame data

Static numeric data
. Maya (8.0+) geometry cache data
5. Creating a cache set
a. Adding numeric channels
b. Adding geometry channels
c. Setting over-sampling
d. Setting name aliases
e. Creating a pose
6. Creating a cache
a. Single Cache Set
b. Multiple Cache Sets
c. Creating a pose
7. Applying a cache
To a full cache set
To a partial cache set
To a namespace
To an entire scene
Applying a pose
Channel matching vs. channel mapping
Time range options
i. Directly from cache
ii. Offset
iii. Scaled
iv. Repeated
V. Replace/Merge/Insert
8. Non-Maya uses of the cache data
a. Python wrapper module
b. Maya fALibrary Modebo
9. The cache format
a. XML
i. Table Of Contents
ii. Cached attribute/channel data
1. Keyed channels
2. Plotted channels
3. Static channels
b. Maya (8.0+) Geometry Cache
i. XML Table of contents file
ii. ML point-cache file(s)
10. Future Work
a. Nested Cache Sets
[ =1070)Y;
1. Head
a. Facial
b. Gross Movement
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2. Upper Body

a. Torso

b. Left Arm

c. Right Arm
3. Lower Body

a. Waist

b. Left Leg

c. RightLeg

Custom Particle Cache

Custom Fluid Cache

Geometric Poses

Optional node-based application of numeric cached data
Multiple cache set mappings

~0ooo0C

Developing a Production Workflow

1 OpenReality SDK
Brief overview of some capabilities

2 Example Production Workflow
Organizing assets
File structure
Scene structure in Maya scene
Scene structure in MotionBuilder scene

3 Issues We Face Without an Automated Solution
Difficulties editing and using assets manually
Example of editing with unmanaged assets

4 An Automated Solution
Asset Manager and Scene Manager
Using the tool with examples

5 Create and Manage Rigs
FBSets and FBGroups and how their roll in organization
Automatically rigging additional features: Example Face BlendShape Control
Automatically setting up FBSets to save rigs

6 Importing Rigs and Managing an Animation Scene
Using callbacks to enforce naming, grouping, and to create asset story tracks
Automatically create properties to store on main Asset FBSet

7 How the Scene Manager Works
Accessing scene elements from SDK
Selecting, Renaming, and Removing Assets from a scene
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8 Custom Classes
Helper class used to simplify accessing the scene
Classes used to control file and scene assets

Automatically rigging additional features: Example Face BlendShape Control

Automatically setting up FBSets to save rigs

6 Importing Rigs and Managing an Animation Scene

Using callbacks to enforce naming, grouping, and to create asset story tracks

Automatically create properties to store on main Asset FBSet
7 How the Scene Manager Works
Accessing scene elements from SDK
Selecting, Renaming, and Removing Assets from a scene
8 Custom Classes
Helper class used to simplify accessing the scene
Classes used to control file and scene assets
9 Custom Constraint Box
How a custom constraint box is used
Defining inputs/outputs
How the box computes: AnimationNodeNotify Event
Setting the outputs
Leveraging the Power of Multicore Machines by Threading Plugins
- Introduction to threading
o Brief overview of threading
o Importance of threading for performance
o Different threading technologies (native, OpenMP, TBB)
- Internal threading in Maya (philosophy and implementation)

o Description of threading philosophy for Maya
0 Increasing levels of threading added over time
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A Node level threading
A Draw code threading
0 Issues encountered with threading Maya
A Nested threading
A Making and keeping code threadsafe

- Writing threaded plugins
0 Using the Maya threading C++ API
A Description of Maya threading API
A Example plugin walkthrough
A Implementation issues

0 Using other threading (eg native threads, OpenMP)
A Interaction issues with internal Maya threading

A Avoiding oversubscription, thread contention etc.

Thread safety in the API
o What can and can not be called safely from the API

Debugging threaded code
o Overview of tools available on various platforms
A Profilers
A Threading tools

- General threading tips and advice for Maya plugins
0 Optimizing performance
o How to optimize code for scalability

Python threading
0 Introduction and description
0
Rendering Tricks using the Maya API/Scripting

1. Introduction / Background / Summary
2. Tricks of MPx3dModelView
a. Overview of class and its use
b. Making it look-like a Real Maya View
c. Efficient object filters
d. Fun examples
i. Multi-pass Rendering
ii. Depth of Field
iii. Stereoscopic & Anaglyph Renderers
3. MPxImagePlane
a. Overview of class and its use
b. Common mistakes
c. Examples: 3d billboard
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