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About the speaker

Lanh Hong

Lanh is part of the Media & Entertainment DevTech team
at Autodesk where she provides support for members in
the Autodesk Developer Network and customers using
the Autodesk Forge web services. She joined Autodesk
in 2018 after completing her bachelor’s degree in
Computer Science from the University of California,
Davis. Since then, her primary focus is on helping
customers customize and extend Autodesk Maya’s
functionalities using the Maya API.
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Customizing Maya
Using Programming



M Script Editor

File Edit History Command Help

Scripts R = [

X

file -f -new;

// Result: untitled //

import maya.cmds as cmds

* Write scripts using MEL or Python

cmds.polySphere (name="mySphere')
» Comprised of mostly commands cmds .polyCube (name="myCube")

 Execute scripts in the Script Editor

cmds.group ( 'mySphere', 'myCube', name="'myGroup')

Python +

mport maya.cmds as cmds

cmds.group('mySphere', 'myCube', name="'myGroup')
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M Plug-in Manager

. Filter Help
Plug-ins .

¥ C:/Program Files/Autodesk/Maya2020/bin/plug-ins -
Develop plug-ins using C++ or Python Apply To All: Loaded Auto load
Create tools and features in Maya AbcBullet.mll Loaded Auto load
Plug-ins must be loaded before use AbcExport.mll v’ Loaded Auto load
Abclmport.mll v’ Loaded Auto load
animlmportExport.mll Loaded Auto load
ArubaTessellator.mll Loaded Auto load
Types of Plug-ins atomlmportExport.mll Loaded Auto load
. Commands AutodeskPacketFile.mll Loaded Auto load
. Dependency Graph autoLoader.mll Loaded Auto load
bullet.ml Loaded Auto loac
cacheEvaluator.mll v' Loadec Auto load

cgfxShader.mll Loaded Auto load -

4 4

Browse Refresh Close




Benefits of Customization

ao Automate repetitive and common tasks

» Streamline your workflows

|,V’ Increase productivity




Programming Languages

MEL (Maya Embedded Language)
« Commands and scripts

 Maya’s interface uses MEL commands

C++
* Plug-in development
 Maya’s core and API written in C++

 Fast performance

Python
« Commands, scripts, and plug-in development

 Python commands wraps around MEL commands

* Python APl wraps around C++ AP






Application Programming Interface (API)

APl — A way for an application to access and interact with another application

Maya API

* Provides access to Maya’s internal resources

« Available in C++ and Python

 Maya Python API is a wrapper around the C++ API
 Python and C++ APIs are not perfectly mapped



Maya Python API

 Two Python API versions — 1.0 and 2.0
2.0 APl has better performance and more Pythonic

 Most classes and function names are kept the same

Python API 1.0

import maya.OpenMaya as oml

Python API 2.0
import maya.api.OpenMaya as om2
def maya useNewAPI():

pPass



Maya APl Basics

Objects
 Model objects are represented by MObject
 Each object has a specific type

 Works together with function sets

Function Sets
* Classes with MFn prefix
 Manipulate objects of the same type

Example: MFnNurbsCurve

Proxies
* Classes with MPx prefix
 Define objects that Maya will be aware about

Example: MPxNode

Wrappers

* Classes with M prefix

 Simple objects that can be manipulated directly

Example: MVector



Mavya Devkit



Maya DevKit

 Tools and libraries that you need to customize and extend Maya

* Create plug-ins, scripts, and applications using the devkit

 Download devkit from Maya Developer Center

* Choose the devkit for your system, Maya version, and update number

https://www.autodesk.com/developmaya

Maya 2020 devkit Downloads

Windows Mac0s Linux

~ © Maya 2020 Update 3 win64 DevKit o Maya 2020 Update 3 macos Devkit o Maya 2020 Update 3 linux64 Devkit
o Maya 2020 Update 2 win64 DevKit o Maya 2020 Update 2 macos Devkit o Maya 2020 Update 2 linux64 Devkit
o Maya 2020 Update 1 win64 DevKit o Maya 2020 Update 1 macos Devkit o Maya 2020 Update 1 linux64 DevKit

° Maya 2020 win64 DevKit ° Maya 2020 macos DevKit ° Maya 2020 linuxG4 DevKit


https://www.autodesk.com/developmaya

Lanh Hong devkitBase » 2020 devkit

Mame
- IEwr i"l_l'_"_'llr.'_r'

multiPluglnfoCmd.py
narrowPolyViewer.py
parentAddedMsgCmd.py
polyModifier.py

profilerDump.py
P profilerHTMLView. html
profilerHTMLView.js

pyApiMeshShape.py
pyBlindDoubleDataCmd.py
pyBrickShader.py
pyConvertVertices ToFacesCmd.py
pyCustomPrimitiveGenerator.py
pyDepthShader.py
pyDrawFootPrintbyRenderUtilities.py
pyFootPrintNode.py

pyFootPrintNode_GeometryCvernde.py

pyFootPrintNode_GeometryCvernde_Animated...

Python plug-in sam

e Located In ...\dev

directory

plug-ins

scripted

Date modified

RO I LR FatTSF PRI

3/11/2020 7:49 AM
3/11/2020 7:49 AM
3/11/2020 7:49 AM
3/11/2020 7:49 AM
8/11/2020 7:49 AM
8/11/2020 7:49 AM
8/11/2020 7:49 AM
8/11/2020 7:49 AM
8/11/2020 7:49 AM
8/11/2020 7:49 AM
8/11/2020 7:49 AM
8/11/2020 7:49 AM
3/11/2020 7:49 AM
3/11/2020 7:49 AM
3/11/2020 7:49 AM
3/11/2020 7:49 AM

2020 7:49 AM

nles

Type

Ly e 1 e
Python Source File
Python Source File
Python Source File
Python Source File

Python Source File

Chrome HTML Docu...

JavaScript File

Python Source File
Python Source File
Python Source File
Python Source File
Python Source File
Python Source File
Python Source File
Python Source File
Python Source File
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5KE
12 KB
3 KE
53 KB
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1KE
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14 KE
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Lanh Hong devkitBase » 2020 » devlat » plug-ins

Mame

B AbcBullet

) AbcExport
Abclmport
affectsMode
animCubeMode
animEx portUtil
animlmportExport
animlnfoCmd
anisotropicShader
apilirectionalLlightShape
apiMeshShape
arcLenMode
atomImportExport
autolLoader
backfillShader

basicBlendShape

basicBlendShapeleformer

Plug-in Samples

C++ plug-in samples

KitBase\devkit\plug-ins\scripted\ .

* Plug-ins that start with “py” uses Python API 2.0

* All others use Python API 1.0

Diate modified

8/11/2020 7:48 AM
8/11/2020 7:48 AM
8/11/2020 7:48 AM
8/11/2020 7:48 AM
8/11/2020 7:48 AM
8/11/2020 7:48 AM
8/11/2020 7:48 AM
8/11/2020 7:48 AM
8/11/2020 748 AM
8/11/2020 7:48 AM
8/11/2020 748 AM
8/11/2020 7:48 AM
8/11/2020 7:48 AM
8/11/2020 748 AM
3/11/2020 7:48 AM
8/11/2020 7:48 AM

2020 7:43 AM

Located in ...\devkitBase\devkit\plug-ins\ directory

C++ plug-ins must be compiled before using



Create a Plug-in



Background

Dependency Graph
 Dependency graph is a network of nodes.
A node has a set of input and output plugs.

 The node’s behavior is to do calculations on the inputs and give the result as output

What are we creating?

 Dependency graph node

 Recreating the arcLenNode C++ devkit sample using Python API 2.0
o Input —a NURBS curve
o Compute — get the curve’s arc length

o Output — length



Setup

1. Choose a text editor

2. Download the devkit and set up

environment

variables

o Follow instructions in the Developer Help

documentation (Maya Developer Help >

Setting up your build environment) —

http://help.autodesk.com/view/MAYAUL /20
20/ENU//?guid=__developer Maya SDK _

MERGED_Setting_up_your_build_html

3. Register for a node ID block

o Ensure your plug-in does not conflict with

other nodes

o Find the lin

Center or c

K In the Maya Developer

Ick link —

https://mayaid.autodesk.io/

AUTODESK MAYA 2020

0 Bifrost Extension for Maya

ﬂ Working 1n Bifrost Extension

0 Bifrost Fluids for Maya

ﬂ Rendering

0 Customizing Maya
ﬂ Keyboard Shortcuts

0 Scripting

ﬁ Maya Developer Help
About The Maya devkit

= What's New / What's
Changed?

== Open Source Components

== Setting up vour build
environment

Mimimum Requirements

The Arnold for Maya
Libraries

Installing the Maya
Developer Toolkit on a
&4bit Windows
Environment

Installing the Maya
Developer Toolkit on a
Linux Environment

Installing the Maya
Developer Toolkit on a
macOS Environment

= Setting up CMake to build
your plug-ins

o= Example Applications and
Plug-ins

== Running Standalone
Applications

o= Loading and Unloading Plug-

ins
o= Maya API Basics

o= A First Plug-in

o= Distributing Maya Plug-ins
= Selecting with the API

= Command plug-ins

== DAG Hierarchy

= Dependency graph plug-ins
o= Manipulators

= Shapes

o= Writing a Software Shading
Mode

Q. Enter a keyword

Installing the Maya Developer Toolkit on a 64bit Windows Environment =5 sHARE

The Maya Developer Toolkit, also referred to as the Maya devkit, 15 used to create custom plug-ins, scripts, and
applications that extend Maya's capabilities.
Requirements

The Maya devkit requires Visual Studio 2017 and CMake.

CMake is available to download from https.//cmake.org/download,.

Download and Set Up the Developer Toolkit
The Maya devkit 15 available from The Maya Developer Center.

Scroll to the bottom of the Mava Developer Center page to find the devkit packages. Click on the appropriate link to
download the devkit

1. Unzip the devkit zip package to vour | C:\Users\<Usernames', | directory, creating the | c:\Users\<Usernames\devkitBase’
directory.

2. Create the | C:yWsers) <Usernanss \devkitBaze\plug-ins | directory. This will be where you will keep the plug-ins and
scripts you create.

Create the | plug-ins || scripts |, @and | icons directories under | C:\Users\<Usernane:'devkitBase'plug-ins

Lid

4. Modify the | C:\Usersi<Usernanes \Documents \naya’<version_number:>\Maya.env | file to create three path varables that
point to vour plug-ins and scripts. Use the | Haya.env | file that corresponds to the version of Maya you are
developing for

MAYA PLUG_IM PATH=C:‘\Users'<Username>YdevkitBase\plug-ins\plug-ins
MAYA SCRIPT_PATH=C:\Users'\<Username:>'devkitBasehplug-insiscripts
XBHMLANGPATH=C: YWUsersh<Username:»devkitBase\plug-insiicons

The CohUsers\clsernane: \Docunents ynaya<verslon_number:" Iji'EEtCI"_n."i‘i created when ME'_-."E 1= launched for the
first time. Launch Maya if vou do not see this directory.

Mava will use these paths to automatically discover the plug-ins and scripts in these directories. If these paths
are not set, you will need to open Maya's Plug-ins Manager and manually browse to the location of the plug-ins
and scripts to load them.

5. Add the DpEVKIT LocaTION and | Mmava LOCATION environment variables, and modify your| patH | variable to include the
Mava | bin |directory.

If you have more than one version of Mava installed, only set these variables in the command window
where you will be building your plug-ins and applications. Setting them in your user environment varnables
can result in a conflict with other versions of Maya that are installed on your system.

DEVEIT _LOCATION | must point to your Maya devkit installation directory.

MAYA LOCATION | must point to the location where the version of Maya you are developing for is installed.

Maya is installed to| C:\Program Files\Autodesk\<maya versions | Dy default.

set DEVELT _LOCATIOMN=C:WUsers'<Username:'\devkitBase\
set MAYA LOCATIOM="C:\Program Files‘Autodesk‘<maya_wersion:»"


http://help.autodesk.com/view/MAYAUL/2020/ENU/?guid=__developer_Maya_SDK_MERGED_Setting_up_your_build_html
https://mayaid.autodesk.io/

C: » Users > Lanh Hong » devkitBase > 2020 > plug-ins > _plug-ins > arcLenMode.py
import sys
import maya.api.OpenMaya as OpenMaya

1aya uselewaPL(): C re ate th e p I U g B I N

The presence of this function tells Maya that the plugin produces, and

expects to be passed, objects created using the Maya Python API 2.8.

pass 1. Start with a template

PluginNodeName = “arcleniode’ o Copy the Python API 2.0 code from the Developer Help

kPluginNodeClassify = "utility/general
kPluginNodeId = OpenMaya.MTypeld( ©x88136388 )

documentation (Maya Developer Help > Maya Python
APl > Maya Python Plug-in Learning Path > Dependency
_ LFF*} Graph Plug-in Basics > Dependency Graph Plug-ins) —
http://help.autodesk.com/view/MAYAUL/2020/ENU//?quid

pErg S LA = _developer_Maya_SDK_MERGED_Maya_Python_AP]

OpenMaya.MPxNode. init ( )

_Maya Python_Plug_in_Learning_Dependency Graph_

compute(self, pPlug, pDataBlock):

et Plug_In_Basics _Dependency Graph_Plug_ins_html

- pPlug: A connection point related to one of our node attributes (could be an input or an output)

lock: Contains the data on which we will base our computations. 2 Rep ace the node D Wlth your OWﬂ

if( pPlug == arcLenNode.output ):

inputCurveDataHandle = pDataBlock.inputValue( arcLenNode.inputCurve ) 3 - Ch an g e th e n O d e n am e to arC I— en N O d e

outputDataHandle = pDataBlock.outputValue( arcLenNode.output )

4. Modify the input and output attributes

curve = inputCurveDataHandle.asNurbsCurveTransformed()

o Input attribute — inputCurve
curveFn = OpenMaya.MFnNurbsCurve( curve )

arcLenResult = curveFn.length() O OUtpUt a_ttrlbUte — OUtpUt
outputDataHandle.setFloat( arclLenResult ) 5 DO the COmpUtathn

_ :_‘cllutput[}ataHandle.settleaﬂ{} O USe MFnNurbSCurve to get arc Iength

return OpenMaya.kUnknownParameter



http://help.autodesk.com/view/MAYAUL/2020/ENU/?guid=__developer_Maya_SDK_MERGED_Maya_Python_API_Maya_Python_Plug_in_Learning_Dependency_Graph_Plug_in_Basics_Dependency_Graph_Plug_ins_html

Test the plug-In

M Plug-in Manager — [] X

1. Save file in MAYA _PLUG_IN_PATH Filter  Help

2. Open Maya and load the plug-in

¥ (C:/Users/Lanh Hong/devkitBase/2020/plug-ins/_plug-ins

3. Test the node by running this script:

Apply To All: Loaded Auto load
Cr\eateNode arc LenNode; arcLenNode.py v’ Loaded Auto load

testNode.mll Loaded Auto load
CreateNURBSCircle;

¥ C:/Program Files/Autodesk/Maya2020/bin/plug-ins
connectAttr nurbsCircleShapel.local arclLenNodel.inputCurve; Apply To All (oaded | |Autodoad

AbcBullet.mll Loaded Auto load
getAttr arcLenNodel.output; it oadec uto loac

AbcExport.mll Loaded Auto load
4

Browse Refresh
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Maya Developer Center

* Devkit download links
* Register for node ID block

 Learning materials and resources

https://www.autodesk.com/developmaya

- ul .-,.."‘

Maya Developer Center

- e
Autodesk Maya provides a rich and powerful API that can be used to automate repetitive
tasks, and to extend the core tunctiona DT Maya. This tunctionality include
customization of 3D modeling, amm ation, visual effects, rendering, and many other areas
_++, Python, and .NET are supported. The Software Development Kit (SDK) provides
extensive functionality and provides e samples and documentation to help get you
started developing with the Maya AL Read more.
Sample Code at Github Blogs
Find C#, Python, and C++ sample code at the Get ney expert tips and insider resources
ADN-DevTech Github organization d en:tl rom Autodes :-.n’f\.a re engineers

"'"H~ Fauvel, Zhong Wu,
L.
o T% AREA bloggerr r""n nav

<
o Around-the-Corner - Maya Platform
and C

arcg :mrr"'u; topics

Autodesk App Store Autodesk Forge

Easily extend the power of Maya and Get easy access to Forge APIs and

MotionBuilder using apps created for the doc ".r«ﬂ aton, tu‘r- 1als, GitHub samples,

end user community. support and mo r Autodesk cloud-based
software and ¢ |3n‘3:r.r~’1t' nyour own web

and mobile applications

Learn more about Maya API through Maya API documents and samples found in Maya
devkit.

Maya API Training Webcasts Introduction to Maya Dependency

A complete API training on developing plug- Graph Programming
ins for Maya based on Python (but applies to A self-paced video tutorial demonstrating
C+r+ as well) how to get started with Maya dependency
o English Videos: Download graph programming in C++ and Python.
¢ Training matenal: Download o English Videos: Download
R ¢ Japanese Videos: Download
o Chinese Videos: Download

Discussion Groups

Take part in active API discussion forums
moderated by Autodesk software engineer

e »’«x:n:e:k Maya Programming

o b‘tiw"'n)éi'a'ﬁo'r'dﬁ's """""
lote: Please include the programming
language 1n the subject line. For example
Cr+, C# or Python, This will help us to handle
your posts

Documentation and SDK Samples

o Learn more about Maya API through
Maya API documents and samples
found in Maya devkit. Starting with
Maya 2016, the devkit is distributed
separately. They can be downloaded
from the end of this page. The C++
headers and library continue to be
installed with Maya.


https://www.autodesk.com/developmaya

Maya Developer Help
Documentation

 Maya APl documentation
« Code samples and tutorials

« C++ and Python API references

https://www.autodesk.com/me-sdk-docs

|

AUTODESK  MAYA 2020

ﬂ Scripting

ﬁ Maya Developer Help
About The Maya devkit

&= What's New / What's
Changed?

&= Open Source Components

o= Setting up vour build
environment

= Setting up CMake to build
vour plug-ins

== Example Applications and
Plug-ins

&= Running Standalone
Applications

o= Loading and Unloading Plug-
ins

o= Maya API Basics

== A First Plug-in

&= Distributing Maya Plug-ins
== Selecting with the API

J= Command plug-ins

o= DAG Hierarchy

== Dependency graph plug-ins
&= Manipulators

#= Shapes

== Writing a Software Shading
Mode

o Writing @ Hardware Shading
Mode

== Writing @ Custom Transform
Mode

Writing Workspace controls
== Writing a Deformer Node
== Writing File Translators
o= Viewport 2.0 API
o= Custom evaluator overview
o= Polygon API
== Working with Ot
o= Maya Python API
o Maya MNET API

Technical Notes
&= Appendices

C++ API Reference: Maya API
Heference

About The Mavya devkit 5 SHARE

The Maya SDE, commonly known as the Maya devkit or simply "the devkit”, allows you to extend
Maya's capabilities by creating plug-ins for Maya, and standalone applications that use the Maya
libraries.

Mavya plug-ins are loaded into Maya. They add functionality to Maya either as commands or nodes. A
MEL script packaged with vour command plug-ins adds a menu item or other interface for accessing
the command. Example plug-ins can be found in the | devkit/plug-ins | directory.

Maya standalone applications run independently outside of a running Maya installation, but use the
Maya API and framework. Applications can be used to operate on objects in a Maya scene file, for
example. Example applications can be foud in the | devkitsapplications directory.

The devkit 15 available from the The Maya Developer Center. It contains C++, Python, and _.NET APIs.

Two versions of the Python API are included in the devkit. Python API 1.0 15 a version of the C++ API
that has been converted to Python, while Python API 2.0 1s a port of the API to Python. Python APT 2.0
is more pythonic than API 1.0 and contains Python-specific features.

Was this helpful?

Oves | O No



https://www.autodesk.com/me-sdk-docs
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Welcome to Autodesk’s Maya Forums. Share your knowledge, ask guestions, and explore popular Maya SDK topics.

POST TO FORUMS
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All Posts

FAQSs

« Community area

Accepted Solutions

OPTIONS + £ Previous 1
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 Ask gquestions

How can i control multiple objects with one manipulator
by @:j'lﬂ_gf" hrohrt yesterday

Shadows with MPxDrawOverride o [=al
by (E)pegnw Tuesday | Lates: past yesterday by (E-.) Megow

+" validateAndSetValue not being called for attributes that are part of a
double3

by @f'lﬂ_gghrljl_'h_rg Wednesday | Latest post Thursday by @f-ﬂgghrgl_‘i_rg

"' Change working units through a script

r by (i"lglzn_l-;_rﬁl'l_.gl:': lhursday | Latest past Thursday by mspeer
. " MEL or Python script to convert mesh to nurbs
- by i"li:p_a_s_h_ai__ljg_d_a_-:y:-_ Sunday | Latest post Thursday by @fl[QEI_T_E_T_EI_‘{'-_I-El_tlt'_
. Source for UFE from Maya-Devkit to build with different gcc version
@ by () mhamid3d Thursday
® How to change the tick span of the time slider without having to do it
@B from Preference? % [Zal

by B ) amaterazu.gbb Thursday

https://forums.autodesk.com/tS5/maya-
programming/bd-p/area-b50

v MPxContext is calling setup and cleanup but not doPress %

=

by (E_f-lu_gf'l hrnhrt 2 weeks ago | Latest post Wednesday by @:-jg[l:i['i_rgl_ﬁ_rl:

Detecting overlapping Uvs on a certain uvset

by B ) Craig.Lamorte Manday | Latest post Tuesday by mspesr
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Autodesk Developer
Network (ADN)

* Developer program
* One-on-one API support

e Licenses included

https://www.autodesk.com/developer-
network/overview

AUTODESK DEVELOPER
NETWORK

The Autodesk Developer Network was created for desktop
software developers seeking proven tools and technologies to
extend Autodesk products and technologies. The ADN program
helps developers use Autodesk’s large investments and
expertise in design, engineering, and media and entertainment
platform technologies.

CONTACT US

Platform technologies

Whether you plan to customize existing Autodesk software, create a
plug-in, or tightly integrate Autodesk technology into your workflow
and enterprise, and whichever Autodesk platform technology you work
with, we are committed to making technology that is accessible to you
and supporting your software development. And we can help you reach
new customers too—through the Autodesk App Store

Partner with us

Build your relationship with Autodesk by joiming the Autodesk
Developer Network. Whether you're new to software development ora
professional software developer new to Autodesk platform
technologies, a software business start-up or well-established
company with a team of full-time professional software developers, we
nave an ADN membership to suit your needs. Choose from no-cost ADN
Open; budget-conscious, higher-touch ADN Standard; or the highest-
support ADN Professicnal

Learn more about ADN membership options

ACCESS AUTODESK SOFTWARE FOR FREE

Trial versions are available for most Autodesk products.
Download your free 30-days trial version today. You can obtain
Autodesk desktop software for development use on an an-
going basis by joining ADN at the Standard or Professional

Community

Learn Autodesk platform technologies and get help from fellow
software developers under moderation by Autodesk software engineer
through Autodesk Developer Network Open (ADN Open). Access API
blogs written by expert Autodesk software engineers, active API
forums moderated by Autodesk software engineers, how-to websites,
YouTube videos, and more.

Cloud and mobile

If you are developing web- or mobile-based solutions, you can access
all the information and resources needed to use Autodesk web-based
software, components, and APIs on the Autodesk Forge Developer

AUTODESK CLOUD TECHNOLOGIES

All the information and resources needed to use Autodesk cloud-
based software and components in your own web and mobile
applications can be found on the Autodesk Forge Developer Portal.
Get easy access to Forge APls and documentation, tutonals,
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Thank you!
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