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Customizing Maya



User interface



Menu sets



Shelves



and more!



Customizing Maya 
Using Programming



Scripts

• Write scripts using MEL or Python

• Comprised of mostly commands

• Execute scripts in the Script Editor



Plug-ins

• Develop plug-ins using C++ or Python

• Create tools and features in Maya

• Plug-ins must be loaded before use

Types of Plug-ins

• Commands

• Dependency Graph



Benefits of Customization

Automate repetitive and common tasks 

Streamline your workflows

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 API wraps around C++ API



Maya API



Application Programming Interface (API)

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

API – A way for an application to access and interact with another application



Maya Python API

• Two Python API versions – 1.0 and 2.0

• 2.0 API has better performance and more Pythonic

• Most classes and function names are kept the same

Python API 1.0

import maya.OpenMaya as om1

Python API 2.0

import maya.api.OpenMaya as om2

def maya_useNewAPI():

pass



Maya API Basics

Objects

• Model objects are represented by MObject

• Each object has a specific type

• Works together with function sets

Proxies

• Classes with MPx prefix

• Define objects that Maya will be aware about

Example: MPxNode

Function Sets 

• Classes with MFn prefix

• Manipulate objects of the same type

Example: MFnNurbsCurve

Wrappers

• Classes with M prefix

• Simple objects that can be manipulated directly

Example: MVector



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 Devkit

https://www.autodesk.com/developmaya


Python plug-in samples 

• Located in ...\devkitBase\devkit\plug-ins\scripted\

directory

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

• All others use Python API 1.0

C++ plug-in samples

• Located in …\devkitBase\devkit\plug-ins\ directory

• C++ plug-ins must be compiled before using

Plug-in Samples



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 link in the Maya Developer 

Center or click link –

https://mayaid.autodesk.io/

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


Create the plug-in

1. Start with a template

o Copy the Python API 2.0 code from the Developer Help 

documentation (Maya Developer Help > Maya Python 

API > Maya Python Plug-in Learning Path > Dependency 

Graph Plug-in Basics > Dependency Graph Plug-ins) –

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

2. Replace the node ID with your own

3. Change the node name to arcLenNode

4. Modify the input and output attributes

o Input attribute – inputCurve

o Output attribute – output 

5. Do the computation

o Use MFnNurbsCurve to get arc length

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

1. Save file in MAYA_PLUG_IN_PATH

2. Open Maya and load the plug-in

3. Test the node by running this script:

createNode arcLenNode;

CreateNURBSCircle;

connectAttr nurbsCircleShape1.local arcLenNode1.inputCurve;

getAttr arcLenNode1.output;



Demo



Resources



Maya Developer Center

• Devkit download links

• Register for node ID block

• Learning materials and resources

https://www.autodesk.com/developmaya

https://www.autodesk.com/developmaya


Maya Developer Help

Documentation

• Maya API documentation

• Code samples and tutorials

• C++ and Python API references

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

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


Programming Forum

• Community area

• Share and contribute

• Ask questions

https://forums.autodesk.com/t5/maya-

programming/bd-p/area-b50

https://forums.autodesk.com/t5/maya-programming/bd-p/area-b50


Autodesk Developer 

Network (ADN)

• Developer program

• One-on-one API support

• Licenses included

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

network/overview

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


Thank you!
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