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Introduction

bgdev is a custom suite of python tools and utility function, mostly created for Autodesk Maya and focusing on TD roles like Character Rigging or Animation.
It started with my career back in August 2013, and has grown over time with the experience I got from various jobs in different companies.


License

The current repository is under MIT License.

Feel free to use, change, and share it as you please.
You don’t have to, but mentioning my name whenever you use source code from here would be much appreciated!




API Documentation

You can find a generated sphinx documentation at https://bgdev.readthedocs.io/en/latest/






Installation

bgdev doesn’t require anything apart from a working version of Autodesk Maya.
You will find a module file available in bgdev\src\apps-maya\module\modules\ which you can add to the MAYA_MODULE_PATH environment variable.
It’ll allow Maya to pick up the whole repo automatically for you on startup.

You can always run multiple sys.path.append() on the various Python source folders: bgdev\src\apps-maya\python and bgdev\src\apps-python.
Don’t forget to include the Python external libraries in bgdev\src\site-packages\Python27 too or some tools may not be working!




Usage

Once the module is installed, all you need to do is to run import bgdev inside Maya.
(Obviously you need to call the right tool/library, but if you found this repo you probably know how python works! :-))





            

          

      

      

    

  

    
      
          
            
  
bgdev


Packages:


	bgdev.api

	bgdev.tools

	bgdev.ui

	bgdev.utils






Modules:


	bgdev.cfg

	bgdev.docstring

	bgdev.logger









            

          

      

      

    

  

    
      
          
            
  
bgdev.api


Modules:


	bgdev.api.attribute

	bgdev.api.blendshape

	bgdev.api.connection

	bgdev.api.core

	bgdev.api.deformer

	bgdev.api.mesh









            

          

      

      

    

  

    
      
          
            
  
bgdev.api.attribute

Attribute utilities using OpenMaya.


	author

	Benoit Gielly (benoit.gielly@gmail.com)






	
get_alias(plug)

	Get given plug’s alias if any.






	
get_alias_list(node)

	Get all alias attribute in pair from given node.






	
get_attr(plug)

	Get the given plug’s value.


	Parameters

	plug (str) – Name of the plug (must be “node.attr”)



	Returns

	Depends on the plug type.



	Return type

	type










	
get_multi_indices(plug)

	Get the plug’s multi-indices.






	
get_next_index(plug)

	Get next available index in given plug.






	
get_node_aliases(node, attr='weight', indices=False)

	Get a list of given node’s aliases ordered by their index.


	Parameters

	
	node (str) – The node whose aliases will be queried.


	attr (str) – The name of the attribute to query.


	indices (bool) – If True, returns a dict with indices as values.






	Returns

	List of aliases in index order.



	Return type

	list or dict










	
is_free(plug)

	Get the plug’s isFreeToChange state.






	
is_locked(plug)

	Get the plug’s locked state.






	
set_alias(plug, alias, remove=False)

	Set or remove an alias on given plug.









            

          

      

      

    

  

    
      
          
            
  
bgdev.api.blendshape

API methods for blendshapes.


	author

	Benoit Gielly (benoit.gielly@gmail.com)






	
add_blendshape_targets(blendshape, shape, alias=None)

	Add and update targets on the given blendShape.






	
copy_target_weights(source, destination)

	Copy a blendshape’s target weights to another target.


	Parameters

	
	source (str) – Name of the blendshape’s source plug


	destination (str) – Name of the blendshape’s destination plug













	
delete_blendshape_target(blendshape, index)

	Delete given target index on blendshape node.






	
disable_target_weights(blendshape)

	Disable all weights on blendshape node.






	
disconnect_target(blendshape, shape)

	Disconnect given shape from blendshape node.






	
reset_target_delta(blendshape, shape, targets=None)

	Reset given shape delta in the blendshape node.






	
restore_target_weights(restore_data)

	Restore blendshape weights based on previous data.









            

          

      

      

    

  

    
      
          
            
  
bgdev.api.connection

API methods for dis/connecting attributes.


	author

	Benoit Gielly (benoit.gielly@gmail.com)






	
disconnect_all_plugs(name, source=True, destination=True)

	Disconnect all inputs and/or outputs of given node.









            

          

      

      

    

  

    
      
          
            
  
bgdev.api.core

OpenMaya API core wrappers.


Note

Mostly uses API2




	author

	Benoit Gielly (benoit.gielly@gmail.com)






	
as_dag(dag, to_shape=False)

	Get name as MDagPath.






	
as_mesh(name)

	Get name as MFnMesh.






	
as_node(name)

	Get name as MFnDependencyNode.






	
as_obj(name)

	Get name as MObject.






	
as_plug(plug)

	Get name as MPlug.






	
as_selection(name)

	Get name as MSelectionList.






	
obj_exists(obj)

	Check if objExists using OpenMaya.









            

          

      

      

    

  

    
      
          
            
  
bgdev.api.deformer

API methods for blendshapes.


	author

	Benoit Gielly (benoit.gielly@gmail.com)






	
as_filter(deformer)

	Get deformer as GeometryFilter.






	
get_output_geometry(deformer)

	Get output geometries affected by given deformer.









            

          

      

      

    

  

    
      
          
            
  
bgdev.api.mesh

API methods for meshes.


	author

	Benoit Gielly (benoit.gielly@gmail.com)






	
calculate_delta(base, shape, minus)

	Find new point position by calculating deltas.


	Parameters

	
	base (str) – Name of the base/reference mesh. (Usually shapeOrig)


	shape (str) – Name of shape whose points will be added onto the base.


	minus (str) – Name of shape whose points will be subbed from the base.






	Returns

	The new MPointArray after delta are applied.



	Return type

	OpenMaya.MPointArray










	
duplicate_mesh(geometry, name='temp')

	Duplicate given geometry using Maya API.






	
get_point_array(mesh)

	Get all vertices position of given mesh.









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools


Packages:


	bgdev.tools.pluginManager

	bgdev.tools.renamer

	bgdev.tools.toolbar






Modules:


	bgdev.tools.atom_import_export

	bgdev.tools.crosscopy

	bgdev.tools.curve

	bgdev.tools.mel2py

	bgdev.tools.outliner_color

	bgdev.tools.performance

	bgdev.tools.pypredef

	bgdev.tools.symmetry

	bgdev.tools.symmetry_api

	bgdev.tools.uniloop

	bgdev.tools.vector_plane









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.pluginManager


Modules:


	bgdev.tools.pluginManager.core









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.pluginManager.core

Custom plugin manager for Maya.


	created

	10/07/2017



	author

	Benoit GIELLY <benoit.gielly@gmail.com>









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.renamer

Convenient wrapper to the core and ui modules.


	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
show(*args, **kwargs)

	Wrap the show function of the core module.






Modules:


	bgdev.tools.renamer.core

	bgdev.tools.renamer.ui

	bgdev.tools.renamer.utils









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.renamer.core

Renamer tool for maya.


	created

	06/04/2016



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
show(parent=None)

	Show widget.









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.renamer.ui

Main UI for the renamer.


	created

	06/04/2016



	author

	Benoit Gielly <benoit.gielly@gmail.com>






	
maya_window()

	Return the MayaWindow if in Maya else None.









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.renamer.utils

Utils function for the renamer.


	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
UNDO(func, *, undo=True)

	Decorate a method to make it undoable.






	
check_image(icon, normalized=False, as_icon=False)

	Convert the given image path to full path name.


	Parameters

	
	icon (str) – Name of the icon to check


	normalized (bool) – Normalize the path to slash forward (works on all OS)


	as_icon (bool) – Return a QIcon of the found image file.






	Returns

	Updated icon path so it’s ready to be used.



	Return type

	str










	
method_decorator(func, undo=False)

	Decorate a method to make it undoable.









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar


Packages:


	bgdev.tools.toolbar.tabs






Modules:


	bgdev.tools.toolbar.cfg

	bgdev.tools.toolbar.main

	bgdev.tools.toolbar.ui

	bgdev.tools.toolbar.utils









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar.tabs


Packages:


	bgdev.tools.toolbar.tabs.maya

	bgdev.tools.toolbar.tabs.system









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar.tabs.maya


Modules:


	bgdev.tools.toolbar.tabs.maya.main









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar.tabs.maya.main





            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar.tabs.system


Modules:


	bgdev.tools.toolbar.tabs.system.main









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar.tabs.system.main





            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar.cfg

Config file to be shared in the toolbar project.


	created

	26/11/2020



	author

	Benoit GIELLY <benoit.gielly@gmail.com>









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar.main





            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar.ui





            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.toolbar.utils





            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.atom_import_export

Use ATOM to import or export animation.


	created

	31/01/2019



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
atom_export(path, nodes)

	Export selected controlers into atom file.


	Parameters

	
	path (str) – The atom file path.


	nodes (list) – List of controlers to export animation from.













	
atom_import(path, nodes)

	Import animation curves from atom file.


	Parameters

	
	path (str) – The atom file path.


	nodes (list) – List of controlers to import animation onto.













	
export_dialog()

	Open up a file dialog to get the atom file to export.






	
import_dialog()

	Open up a file dialog to get the atom file to import.









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.crosscopy





            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.curve

Custom tools with curves.


	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
attach_nodes_to_curve()

	Attach selected nodes to selected curve.






	
curve_from_nodes(degree=2)

	Create a curve and snap each CVs on each selected nodes.


	Parameters

	degree (int) – The curve degree.



	Returns

	The created curve node.



	Return type

	str










	
get_closest_point(point, node_list)

	Get the closest point to each nodes in the list.


	Parameters

	
	point (str) – Node to evaluate the distance to.


	node_list (list) – List of nodes to search for the closest to the point.






	Returns

	The closest node.



	Return type

	str













            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.mel2py

Convert mel to python.


	created

	23/01/2019



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
convert_command(command, namespace='cmds', verbose=True)

	Convert mel command-string to python.


	Parameters

	
	command (str) – The mel command as a string.


	namespace (str) – The namespace to use for the module.


	verbose (bool) – Prints the command after conversion.






	Returns

	The convert mel command to python.



	Return type

	str










	
convert_file(files, force_compatibility=True)

	Convert mel files to python.


	Parameters

	
	files (list) – List of path to mel files.


	force_compatibility (bool) – Pymel argument. Don’t really know if it has
an impact or not so adding it as a kwarg just in case.
















            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.outliner_color

Tool to quickly update outliner color of selected nodes.


	created

	11/01/2019



	author

	Benoit GIELLY <benoit.gielly@gmail.com>









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.performance

Evaluation Toolkit.


	created

	03/06/2019



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
class Profiler(timer=True, stats=True, sort='tottime', depth=8)

	Bases: object

Create a python profiler to check for code usage.

Example

from bgdev.tools.performance import Profiler()

# use as an instanciated object
profiler = Profiler()
profiler.start()
>>> run python code
profiler.stop()

# use as a context manager
with Profiler(sort="tottime", depth=10) as profiler:
    >>> run code

# print stats
profiler.stats("cumulative", depth=10)






	
__enter__()

	Initialise the timer on __enter__.






	
__exit__(exc_type, exc_value, exc_traceback)

	Stop timer and display cProfiler stats.






	
__init__(timer=True, stats=True, sort='tottime', depth=8)

	Initialize self.  See help(type(self)) for accurate signature.






	
static display_timer(timer, message='')

	Get execution time.






	
start()

	Enable the profiler.






	
stats(sort=None, depth=None)

	Print profiler’s stats.


	Parameters

	
	sort (str) – Sort the stats with given value.


	depth (int) – Maximum entries to print from the stat table.













	
step(message=None, running=False)

	Display a timer step.






	
stop()

	Stop the profiler.










	
frames_per_second(iterations=3, start=1001, frames=100, viewports='viewport2', meshes_only=True, outfile=None)

	Evaluate the framePerSecond in the current scene.


	Parameters

	
	iterations (int) – Amount of time the timeline should run.


	start (int) – Start frame.


	frames (int) – The amount of frames to run.


	viewports (list) – Select the viewports you want to evaluate on.
Possible values are “legacy” and “viewport2”.


	meshes_only (bool) – Hides everything but meshes in the viewport.


	outfile (bool or str) – Save the output fps in the given txt file.
If True is passed, query the current scene path and save the log
next to it (Useful when benchmarking multiple scenes in a loop).






	Returns

	The evaluated frame per seconds as a float number.



	Return type

	float













            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.pypredef

Generate pypredefs using Maya’s help query to read command flags.


	created

	18/05/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
cleanup_flags(docstring)

	Cleanup the docstring from the mel output to a nicer result.


	Parameters

	docstring (str) – The docstring extracted from the help command query.





Example

Reformat this docstring:

Flags:
   -n -name        String
   -p -parent      String
   -s -shared
  -ss -skipSelect





So it looks like this:

Flags:
    name (n): String
    parent (p): String
    shared (s): None
    skipSelect (ss): None





Also returns a list of all the flags so they can be added to the method
definition (eg. “flag=None”) so IDE can autocomplete them.


	Parameters

	docstring (str) – The docstring containing the flags to cleanup.



	Returns

	The cleaned-up docstring with nicer flags, and the list of flags



	Return type

	tuple










	
generate_pypredef(module, outdir=None, doclink=True)

	Generate pypredefs using Maya’s help query to read command flags.


	Parameters

	
	module (mod) – Module from which you want to generate the pypredef.


	outdir (str) – Directory in which you want to export the text file.


	doclink (bool) – Adds a link to the online documentation.









Note

There are a few maya commands (e.g. “nexCtx”) that are almost
1 MILLION line length… so there’s a test to skip the command
if the docstring is longer than 10k lines.



Example

from maya import cmds
generate_pypredef(cmds, outdir="~/Desktop")










	
get_local_url()

	Generate a table for each commands from the local documentation.


	Returns

	Generates a {command:url} dictionnary.



	Return type

	dict










	
get_maya_urls()

	Generate a table for each commands from the online documentation.


	Returns

	Generates a {command:url} dictionnary.



	Return type

	dict










	
indent(text, amount=4)

	Indent each lines of the given string.


	Parameters

	
	text (str) – Text to indent


	amount (int) – Number or character padding






	Returns

	Indented text.



	Return type

	str










	
iskeyword()

	x.__contains__(y) <==> y in x.









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.symmetry

Utility methods used to sort nodes and graphs.


	created

	20/11/2020



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
class Symmetry

	Bases: object

Generates a symmetry table for selected mesh.


	
__init__()

	Initialize self.  See help(type(self)) for accurate signature.






	
property center

	Get center vertices.






	
get_side_vertices(side)

	Get all components of given side.






	
static get_vertex_id(vertex)

	Get vertex index from name.






	
get_vertex_name(index)

	Get vertex name from index.






	
property left

	Get left side vertices.






	
mirror(vertices)

	Mirror vertices.


	Parameters

	vertices (list) – List of vertices to mirror.



	Yields

	str – The next vertex full name in the given list.










	
mirror_selection(add=False)

	Mirror selected vertices.


	Parameters

	add (bool) – Add to existing selection when True.










	
populate_table()

	Populate the symmetry table with vertices.

Notes

Maya topology symmetry must be already activated.






	
property right

	Get right side vertices.






	
update()

	Generate a symmetry table.













            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.symmetry_api

Utility methods used to sort nodes and graphs.


	created

	20/11/2020



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
class Symmetry

	Bases: object

Generates a symmetry table for selected mesh.


	
__init__()

	Initialize self.  See help(type(self)) for accurate signature.






	
property center

	Get center vertices.






	
get_side_vertices(side)

	Get all components of given side.


	Parameters

	side (str) – Side of the table to query.
Either “left”, “center” or “right”.



	Returns

	List of side-vertices.



	Return type

	list










	
static get_sides_from_rich(vertices)

	Get resulting sides of a RichSelection in symmetry.


	Parameters

	vertices (list) – Vertices to select for symmetry.



	Returns

	
	Two OpenMaya.MSelectionList, being the result of the
	MRichSelection.getSelection and MRichSelection.getSymmetry
methods.









	Return type

	tuple










	
static get_vertex_id(vertex)

	Get vertex index from name.


	Parameters

	vertex (str) – Full vertex name (eg. “mesh.vtx[15]”)



	Returns

	Index of the vertex as integer.



	Return type

	int










	
get_vertex_name(index)

	Get vertex name from index.


	Parameters

	index (int) – Index of the vertex.



	Returns

	Full vertex name (eg. “mesh.vtx[15]”)



	Return type

	str










	
property left

	Get left side vertices.






	
mirror(vertices)

	Mirror vertices.


	Parameters

	vertices (list) – List of vertices to mirror.



	Yields

	str – The next vertex full name in the given list.










	
mirror_selection(add=False)

	Mirror selected vertices.


	Parameters

	add (bool) – Add to existing selection when True.










	
populate_table()

	Populate the symmetry table with vertices.

Notes

Maya topology symmetry must be activated.






	
property right

	Get right side vertices.






	
update()

	Generate a symmetry table.













            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.uniloop

Create an easy attribute setting loop.


	created

	14/10/2016



	author

	Benoit GIELLY <benoit.gielly@gmail.com>









            

          

      

      

    

  

    
      
          
            
  
bgdev.tools.vector_plane

Symmetry stuff.


	created

	14/01/2019



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
get_mirrorvector(obj, **kwargs)

	




	
mirrorToolCMD(*args, **kwargs)

	




	
mirror_layout()

	




	
setMirrorToolCMD(callback, fields=None)

	




	
vector(*args)

	







            

          

      

      

    

  

    
      
          
            
  
bgdev.ui


Modules:


	bgdev.ui.dock

	bgdev.ui.flow_layout

	bgdev.ui.progress_bar

	bgdev.ui.utils

	bgdev.ui.widgets









            

          

      

      

    

  

    
      
          
            
  
bgdev.ui.dock

Make any window dockable within Maya.


	created

	8 Jun 2018



	author

	Benoit Gielly <benoit.gielly@gmail.com>






	
dock_widget(widget, label='DockWindow', area='right', floating=False)

	Dock the given widget properly for both M2016 and 2017+.






	
get_available_controls()

	Return all the available Controls in list.


	Returns

	List of existing workspaceControls.



	Return type

	list













            

          

      

      

    

  

    
      
          
            
  
bgdev.ui.flow_layout

Custom FlowLayout.


	author

	Benoit GIELLY <benoit.gielly@gmail.com>









            

          

      

      

    

  

    
      
          
            
  
bgdev.ui.progress_bar

ProgressBar class to use in Maya.


Todo

Convert to PySide and move to bgdev.ui.widget




	created

	23/05/2018



	author

	Benoit Gielly <benoit.gielly@gmail.com>






	
class ProgressBar

	Bases: object

ProgressBar class.


	
__init__()

	Constructor.






	
end()

	Finish the process.






	
is_cancelled()

	Check if progress was cancelled (esc. key pressed).






	
start(status='Begin operation...', value=100)

	Start the process.






	
property status

	Update the status of the progressBar.


	Type

	str










	
step(step=1)

	Increase progress step by one.










	
class ProgressBar2

	Bases: object

ProgressBar class.


	
__init__()

	Constructor.






	
end()

	Finish the process.






	
start(status='Begin operation...', maximum=100)

	Start the process.






	
property status

	Update the status of the progressBar.


	Type

	str










	
step()

	Increase progress step by one.













            

          

      

      

    

  

    
      
          
            
  
bgdev.ui.utils

Utility fonctions for UI.


	created

	8/02/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
check_image(icon, normalized=True, as_icon=False)

	Convert the given image path to full path name.


	Parameters

	
	icon (str) – Name of the icon to check


	normalized (bool) – Normalize the path to slash forward (works on all OS)


	as_icon (bool) – Return a QIcon of the found image file.






	Returns

	Updated icon path so it’s ready to be used.



	Return type

	str










	
generate_qrc(path, name='resources', prefix='icons')

	Generate .qrc file based on given folder.


	Parameters

	
	path (str) – Path to icons folder.


	name (str) – Name of the qrc file to generate. Default is “resources”.


	prefix (str) – Name of the icon prefix. Default is “icons”.






	Returns

	Path to the generated [qrc].py file.



	Return type

	str










	
in_maya()

	Check if we are in Maya or not.


	Returns

	True if in maya else False



	Return type

	bool










	
main_window()

	Return the QMainWindow for the current application.






	
maya_window()

	Get Maya MainWindow as Qt.


	Returns

	Maya main window as QtObject



	Return type

	QtWidgets.QWidget










	
to_qwidget(ctrl)

	Convert a Maya widget to a PySide2 QWidget.


	Parameters

	ctrl (str) – Name of the maya widget as a string.



	Returns

	QWidget instance object of the given widget.



	Return type

	QtWidgets.QWidget













            

          

      

      

    

  

    
      
          
            
  
bgdev.ui.widgets

PySide custom widgets.


	created

	12/12/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils


Modules:


	bgdev.utils.attribute

	bgdev.utils.bindpose

	bgdev.utils.color

	bgdev.utils.connections

	bgdev.utils.constraints

	bgdev.utils.contexts

	bgdev.utils.controler

	bgdev.utils.curve

	bgdev.utils.debug

	bgdev.utils.decorator

	bgdev.utils.deformer

	bgdev.utils.display

	bgdev.utils.history

	bgdev.utils.hotkey

	bgdev.utils.joints

	bgdev.utils.locators

	bgdev.utils.mesh

	bgdev.utils.name

	bgdev.utils.pivot

	bgdev.utils.rivet

	bgdev.utils.scripts

	bgdev.utils.serialize

	bgdev.utils.shape

	bgdev.utils.side

	bgdev.utils.skincluster

	bgdev.utils.sort

	bgdev.utils.transform

	bgdev.utils.vector

	bgdev.utils.weightmap









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.attribute

Attribute utilities.


	author

	Benoit Gielly (benoit.gielly@gmail.com)






	
attributes_restore(node)

	Restore previously unlocked attributes to their default state.


	Parameters

	node (str) – Node to restore attributes



	Returns

	False if attribute doesn’t exists else True



	Return type

	bool










	
attributes_toggle(nodes=None, attr_list=None)

	Toggle attributes between default and unlocked states.


	Parameters

	
	nodes (list) – List of nodes to toggle. If not given, use viewport selection.


	attr_list (list) – List of extra attributes to toggle













	
attributes_unlock(node, base=True, user=True, attr_list=None)

	Unlock attributes on given node


	Parameters

	
	node (str) – Node to unlock attributes


	attr_list (list) – List of extra attributes to toggle


	base (bool) – If True, will toggle base attributes (translate, rotate, scale, visibility).


	user (bool) – If True, will toggle user’s attributes.













	
create_separator_attribute(node, name=None)

	Create a separator attribute on the given node.


	Parameters

	
	node (str) – Name of the node to add the separator attribute.


	name (str) – Name nice (category)
















            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.bindpose

Create and set bindpose on controlers.


	created

	17/01/2019



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
create_bindpose()

	Create a bindpose attribute on every controls.






	
restore_bindpose(selected=True)

	Restore the rig controls to their bindpose.


	Parameters

	selected (bool) – If True, reset only selected controls, otherwise
reset every controls of each selected rigs.













            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.color

Color utilites.


	created

	08/02/2019



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
convert_css_color(css_color)

	Convert given color using the PySide2 CSS API.


	Parameters

	css_color (str) – Any color-string you would type in a Widget’s CSS.



	Returns

	The RBG-converted color.



	Return type

	tuple













            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.connections


	created

	2017-03-10



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
disconnect_plugs(node, source=True, destination=True)

	Disconnect all inputs and/or outputs of given node.






	
pairblend_three_nodes()

	Create pairblend between three nodes.






	
quick_connections()

	Quickly connect transforms.









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.constraints

Utility methods about constraints.


	created

	05/03/2017



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
aim_to_children(up_vector=(0, 1, 0), aim_vector=(1, 0, 0))

	Find an up vector for the selection and aim toward each others.


	Parameters

	
	up_vector – 


	aim_vector – 













	
matrix_constraint(driver, target, srt='srt')

	Constraint one node to another using their worldMatrix attributes.


	Parameters

	
	driver (str) – The driver node


	target (str) – The node that follow the driver.


	srt (str) – The attributes to connect.






	Returns

	The multMatrix and decomposeMatrix nodes.



	Return type

	tuple










	
matrix_constraint_callback(srt='trs')

	Call back update intermediate().









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.contexts

Context managers.


	created

	08/04/2021



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
execute_ctx(status)

	Execute code in a try/except context manager.









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.controler

Utilities for controlers.

Mostly, controler shapes creation (needs to be turned into data)


	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
create_control(ctrl, variant=0, name=None, size=1.0, normal=(0, 1, 0), color='yellow')

	Create a controler based on its name and variant.


	Parameters

	
	ctrl (str) – The type of controler you want to create.
Use list_controlers() method to know which ones are available.


	variant (int) – Which variant of the controler type you want.


	name (str) – Rename the controler with the given name.


	size (float) – Scale the controler using given size value.


	normal (tuple) – Which axis should the controler aim to when created.
Default axis is +Y


	color (str) – The name of the CSS color to apply as an RGB override.
Uses the PySide2 StyleSheet API to convert names to RGB color.






	Returns

	The controler and its shape.



	Return type

	tuple










	
get_all_controls(namespace='')

	Get all rig controlers in the scene.






	
get_ctrl_data(name, variant=0)

	Query the controler data from its name.






	
get_rig_controls()

	Query all controlers of the selected rig(s).






	
list_controlers()

	List all the available controls.






	
select_all()

	Select all controlers in the current scene.






	
select_rig_controls()

	Select all controlers from selected rig(s).









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.curve

Utility methods for curves.


	created

	04/02/2019



	author

	Benoit Gielly <benoit.gielly@gmail.com>






	
curve_interpolate(curve=None, segments=3)

	Interpolate locators along a selected nurbsCurve.


	Parameters

	
	curve (str) – Name of the curve node. Use selection if None.


	segments (int) – Amount of segments you want.






	Returns

	The created locators.



	Return type

	list













            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.debug

Utility functions for debugging.

Example

trace_this(crashing_function, “/user_data/maya_crash_report.txt”)


	
crashing_function()

	Function that forces Maya to crash.






	
trace_this(func, filepath)

	Trace function.









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.decorator

Useful decorators to use for methods.


	created

	11/12/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
REPEAT(func, *, repeat=True, undo=False)

	Decorate a method to make it repeatable and/or undoable.


	Parameters

	
	func (function) – The method to decorate.


	repeat (bool) – Makes the method repeatable.


	undo (bool) – Makes the method undoable.








Example

You can use the custom wrappers in this module
to decorate your method as you’d like:

import rigging.ui.decorator

@bgdev.ui.decorator.UNDO
def undoable_only_method(*args, **kwargs):
    return args, kwargs

@bgdev.ui.decorator.REPEAT
def repeatable_only_method(*args, **kwargs):
    return args, kwargs

@bgdev.ui.decorator.UNDO_REPEAT
def undoable_repeatable_method(*args, **kwargs):
    return args, kwargs






	Returns

	The decorated method.



	Return type

	function










	
UNDO(func, *, repeat=False, undo=True)

	Decorate a method to make it repeatable and/or undoable.


	Parameters

	
	func (function) – The method to decorate.


	repeat (bool) – Makes the method repeatable.


	undo (bool) – Makes the method undoable.








Example

You can use the custom wrappers in this module
to decorate your method as you’d like:

import rigging.ui.decorator

@bgdev.ui.decorator.UNDO
def undoable_only_method(*args, **kwargs):
    return args, kwargs

@bgdev.ui.decorator.REPEAT
def repeatable_only_method(*args, **kwargs):
    return args, kwargs

@bgdev.ui.decorator.UNDO_REPEAT
def undoable_repeatable_method(*args, **kwargs):
    return args, kwargs






	Returns

	The decorated method.



	Return type

	function










	
UNDO_REPEAT(func, *, repeat=True, undo=True)

	Decorate a method to make it repeatable and/or undoable.


	Parameters

	
	func (function) – The method to decorate.


	repeat (bool) – Makes the method repeatable.


	undo (bool) – Makes the method undoable.








Example

You can use the custom wrappers in this module
to decorate your method as you’d like:

import rigging.ui.decorator

@bgdev.ui.decorator.UNDO
def undoable_only_method(*args, **kwargs):
    return args, kwargs

@bgdev.ui.decorator.REPEAT
def repeatable_only_method(*args, **kwargs):
    return args, kwargs

@bgdev.ui.decorator.UNDO_REPEAT
def undoable_repeatable_method(*args, **kwargs):
    return args, kwargs






	Returns

	The decorated method.



	Return type

	function










	
method_decorator(func, repeat=False, undo=False)

	Decorate a method to make it repeatable and/or undoable.


	Parameters

	
	func (function) – The method to decorate.


	repeat (bool) – Makes the method repeatable.


	undo (bool) – Makes the method undoable.








Example

You can use the custom wrappers in this module
to decorate your method as you’d like:

import rigging.ui.decorator

@bgdev.ui.decorator.UNDO
def undoable_only_method(*args, **kwargs):
    return args, kwargs

@bgdev.ui.decorator.REPEAT
def repeatable_only_method(*args, **kwargs):
    return args, kwargs

@bgdev.ui.decorator.UNDO_REPEAT
def undoable_repeatable_method(*args, **kwargs):
    return args, kwargs






	Returns

	The decorated method.



	Return type

	function










	
selected(func)

	Decorate a func to use selection if no args passed.









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.deformer

Utility methods for deformers.


	created

	28/05/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
transfer_base_weights(source, target, joint=0)

	Transfer weights from source to target.


	Parameters

	
	source (str) – Source deformer


	target (str) – Target deformer


	joint (int) – Index of joint in skinCluster













	
transfer_base_weights_api(source, target, src_joint=0, tgt_joint=0)

	Transfer weights from source to target using OpenMaya.


	Parameters

	
	source (str) – Source deformer


	target (str) – Target deformer


	joint (int) – Index of joint in skinCluster













	
update_lattice(node, lattice, add=True)

	Add or remove node from lattice.


	Parameters

	
	node (str) – The node to add into the existing lattice.


	lattice (str) – The lattice (ffd) node.


	add (bool) – True node to lattice if True, else remove it.













	
update_lattice_callback(add=True)

	Call back update_lattice().









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.display

Utility methods about viewport display.


	created

	13/02/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
real_focus()

	Zoom to the current selection’s manipulator position.






	
real_focus_old()

	Zoom to the current selection’s manipulator position.






	
viewport_display_types(flag=None)

	Toggle the viewport options.


	Possible flags:
	
	allObjects


	nurbsCurves


	polymeshes


	joints


	locators


	etc…
















            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.history

Utility methods to deal with history on nodes.


	created

	11/12/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
delete_history(nodes=None, mode=None)

	Delete history on selection.


	Parameters

	
	nodes (list) – List of nodes. If none given, use selection.


	mode (str) – Can be “pre-deform” or “non-deform”.
If None, simply delete all history on selection.













	
delete_unused()

	Delete unused nodes in the scene.






	
freeze_transforms(nodes=None, transforms='trsp', history=False)

	Freeze transforms on given nodes.


	Parameters

	
	nodes (list) – List of nodes. If none given, use selection.


	transforms (str) – Transforms to freeze. e.g. “trs”.


	history (bool) – Also delete history if True. Default is False.
















            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.hotkey

Easily create custom hotkey.


	created

	11/02/2019



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
create_hotkey(name, command, keys, edit=False, annotation='New user script', category='custom', language='python')

	Create a user hotkey with its namedCommand.


	Parameters

	
	name (str) – Name of the command to attach to a hotkey


	command (str) – The command to run. Must be an executable string.


	keys (str) – The hotkey to use. If you want modifiers, add them before
the keyboard key and separate them with “+”. Eg. “alt+shift+A”.


	edit (bool) – If a command already exists and you want to update it.


	annotation (str) – Add an annotation to the command/hotkey


	category (str) – The category in which you add the command.
Default is “Custom Scripts.custom”


	language (str) – The source language used by the command.
Must be either “mel” or “python”













	
create_hotkeys_from_yaml(path=None)

	Quickly re-create custom hotkeys from a yaml file.






	
valid_keyset()

	Make sure the current hotkey set is valid.









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.joints

Utility methods about joints.


	created

	13/02/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
add_joints(number=None)

	Add joints inbetween.


	Parameters

	number (int) – amount of joints to add. If none given, a prompt will ask the user.



	Raises

	
	TypeError – If given type is not a number.


	RuntimeError – If no joints are selected, or only one is but has no children.













	
show_joint_orient(state=True)

	Toggle jointOrient and preferredAngle attributes in channelBox.

Applies to all joints in the scene.


	Parameters

	state (bool) – True if you want to display jointOrients in channelbox.













            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.locators

Utility methods about locators.


	created

	05/03/2017



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
attach_locators_to_curve()

	Attach a locator on each curve CVs.






	
create_aim_locator(middle=False, aim_vector=(1, 0, 0), up_vector=(0, 1, 0))

	Create a locator that’s oriented on the selection.

If selection is 2 or 3, it will use the second as the aim axis,
and the third as up.
If middle is set to False, it will snap it to the first selected.


	Parameters

	
	middle (bool) – snap in between points 1 and 2 if True, else on point 1.


	aim_vector (tuple) – default aim vector for the aimConstraint.


	up_vector (tuple) – default up vector for the aimConstraint.






	Returns

	The locator created.



	Return type

	str



	Raises

	RuntimeError – If nothing is selected.










	
locator_on_selection(method='matrix')

	Create and snap a locator on selected nodes.


	Parameters

	method (str) – “matrix” uses Maya’s xform command with matrix flag enabled.
“pivot” uses Maya’s xform command with rotatePivot flag enabled.
“manip” queries Maya’s move manipulator position and orientation.













            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.mesh

Utility methods for meshes.


	created

	05/03/2017



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
find_phantom_vertices(fix=False)

	Find meshes with incorrect amount of vertices.


	Parameters

	fix (bool) – Apply a fix to remove phantom vertices when True.










	
mesh_combine_and_keep(nodes=None, visible=True)

	Combine meshes and keep the original.






	
mesh_reorder_callback()

	Reorder or remap vertices of selected mesh(es).









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.name

Utility methods that parses names.


	created

	27/02/2017



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
find_conflicts(query=False)

	Create two selection sets to store name conflicts.


	Parameters

	query (bool) – Only query the nodes without creating sets.



	Returns

	Two separate lists for conflicting transforms and shapes.



	Return type

	tuple










	
generate_unique_name(name)

	Generate a unique name based on the given one.






	
remove_end_digits(node, rename=True)

	Remove digits at the end of a name.


	Parameters

	
	node (str) – Name of the node to “cleanup”


	rename (bool) – If True, rename the node, else just return the cleaned up name






	Returns

	Name of the node stripped ouf ot end digits.



	Return type

	str










	
remove_end_digits_callback()

	Call back remove_end_digits().






	
rename_deformers(node=None)

	Rename all the deformers in the history of the given node.

The name string will be build according
to the deformerType and the node name


	Parameters

	node (str) – The node you want to rename deformers attached to it





Example

>>> node = "L_arm_geo"
>>> deformerType = "skinCluster"
>>> name = L_arm_geo_skinCluster"










	
rename_deformers_callback()

	Call back rename_deformers().









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.pivot

This module deals with pivot import/export.


	created

	04/01/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
export_to_file(path, rules=None, base_grp='modelHierarchy')

	Export pivots matrices.


	Parameters

	
	path (file) – Path to JSON file


	rules (dict) – Custom “SkinMap” or it will be autogenerated by generate_data()


	base_grp (str) – Top group to pass into the data autogeneration function






	Returns

	The pivot data



	Return type

	dict










	
generate_data(base_grp='modelHierarchy')

	Autogenerate a dictionary based on constraint nodes in scenes.

The key/value pair is equal to nodes/joints.


	Parameters

	base_grp (str) – Top group to investigate all descendents from.



	Returns

	Dictionary that maps the node with its driver.



	Return type

	dict










	
import_from_file(path)

	Import pivots from json file.


	Parameters

	path (file) – Path to JSON file



	Returns

	The data dictionary used



	Return type

	dict










	
reset_pivot(mesh, matrix)

	Reset given mesh to given matrix.


	Parameters

	
	mesh (str) – Node to reset pivot


	matrix (matrix) – Matrix table giving the exact position of the pivot
















            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.rivet

Utility methods for rivets.


	created

	15/01/2019



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
follicle_rivet(vertex=None, name=None)

	Create a rivetted locator using follicle.


	Parameters

	
	vertex (str) – Specify a vertex to attach the rivet to.
Use selection otherwise.


	name (str) – Using this name for the rivet if passed, otherwise create
one using the mesh name.






	Returns

	The rivet locator created.



	Return type

	str










	
follicle_rivet_callback()

	Create rivets based on selection.









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.scripts

Random scripts and tools (needs to be sorted…).


	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
align_fingers(nodes=None, aim_vector=(1, 0, 0), up_vector=(0, 1, 0), gui=False)

	Align selection based on first and last plane (use for fingers).






	
change_default_clip_plane()

	Create a quick GUI to change the camera clipPlane values option vars.






	
find_bad_meshes()

	Find meshes with incorrect amount of vertices.






	
get_vectors_dialog()

	Query aim and up vectors using a LayoutPromptDialog.






	
mirror_position(selected=False)

	Mirror selected along world Z+.






	
quick_distance()

	Get distance between two nodes.






	
set_default_clip_plane()

	Set camera clipPlanes to default values.






	
show_cam_clip_planes()

	Turn nearClip and farClip planes visible in the CB for all cameras.






	
show_joint_orient(value=True)

	Display jointOrient attributes in channel box.






	
simple_snap(srt=None)

	Snap quickly.






	
snap(**kwargs)

	Snap an obj on a target.






	
toggle_side_select(toggle=True)

	Toggle selection.









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.serialize

Utility methods for data serialization (JSON, YAML, PKL, etc…).


	created

	26/04/2018



	author

	Benoit Gielly <benoit.gielly@gmail.com>






	
json_dump(data, path, **kwargs)

	Export JSON file.


	Parameters

	
	data (dict) – Dictionary to export as JSON


	path (str) – JSON file path to save data


	kwargs (dict) – Any extra flags to pass in the json.dump() command






	Returns

	given file path



	Return type

	str










	
json_load(path, **kwargs)

	Import JSON file.


	Parameters

	
	path (str) – JSON file path to save data


	kwargs (dict) – Any extra flags to pass in the json.load() command






	Returns

	The loaded data.



	Return type

	dict










	
yaml_dump(data, path, ordered=False, **kwargs)

	Export YAML file.


	Parameters

	
	data (dict) – Dictionary to export as JSON


	path (str) – YAML file path to save data


	ordered (bool) – Dump data ordered when True.


	kwargs (dict) – Any extra flags to pass in the json.dump() command






	Returns

	given file path



	Return type

	str










	
yaml_load(path, ordered=False, **kwargs)

	Import YAML file.


	Parameters

	
	path (str) – YAML file path to save data


	ordered (bool) – Load data in an orderedDict when True.


	kwargs (dict) – Any extra flags to pass in the json.load() command






	Returns

	the loaded data



	Return type

	dict













            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.shape

Utility methods for shapes.


	created

	05/03/2017



	author

	Benoit Gielly <benoit.gielly@gmail.com>






	
get_shapes(node, intermediate=False, exclusive=False)

	Get the shapes of given node.


	Parameters

	
	node (str) – Node to query its shapes


	intermediate (bool) – Get intermediate shapes when True.


	exclusive (bool) – Only return the intermediate shapes if True.
Please note that the intermediate flag must be True as well.






	Returns

	The shapes found below given node.



	Return type

	list










	
update_intermediate(source, target)

	Update shapeOrig of target with source shape.

This tool also works on nubrsCurve and any deformableShapes.
It will only replace one with another.


	Parameters

	
	source (str) – source node


	target (str) – target node













	
update_intermediate_callback()

	Call back update intermediate().






	
update_plug(source_shape, target_shape)

	Update the plug.


	Parameters

	
	source_shape (str) – Name of the source shape.


	target_shape (str) – Name of the target shape to update.
















            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.side

Module to deal with sided data.


	created

	02/07/2018



	author

	Benoit Gielly <benoit.gielly@gmail.com>






	
convert_side(data, sides='LR', both=False)

	Replace recursively all iterations of {} with side in a data structure.


	Parameters

	
	data (list or dict) – The data to traverse and update.


	sides (str) – The sides to replace brackets with.


	both (bool) – By default, if the key is “sided”, the values associated
will only get the same side as the key.
Otherwise, values will get both sides. Default is False.








Example

data = side.convert_side({
    "spine_01_grp": "spine_01_jnt",
    "{}_shoulder_mechanic_grp": "{}_arm_shoulder_jnt",
    "{}_knee_pistons_grp": "{}_leg_knee_jnt",
})

>>> # Result: {"L_knee_pistons_grp": "L_leg_knee_jnt",
     "L_shoulder_mechanic_grp": "L_arm_shoulder_jnt",
     "R_knee_pistons_grp": "R_leg_knee_jnt",
     "R_shoulder_mechanic_grp": "R_arm_shoulder_jnt",
     "spine_01_grp": "spine_01_jnt"} #






	Returns

	An updated and sided copy of the given data.



	Return type

	dict or list













            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.skincluster

Utility methods for skinclusters.


	created

	26/02/2017



	author

	Benoit Gielly <benoit.gielly@gmail.com>






	
add_influences(node, joints)

	Add given joints to the skincluster.


	Parameters

	
	node (str) – Can be either the skincluster or the bound node.


	joints (list) – List of joints/influences to add.






	Raises

	RuntimeError – If the skincluster cannot be found.










	
add_influences_callback()

	Call back add_influences().






	
bind_skincluster(mesh=None, bones=None)

	Create a new skincluster with preset options.


	Parameters

	
	mesh (str) – Name of the geometry to bind.


	bones (list) – List of bones/influences.






	Returns

	The created skincluster.



	Return type

	str










	
bind_skincluster_callback()

	Call back bind_skincluster().






	
copy_skincluster(source, target, method='closestPoint')

	Copy source skincluster onto target and keep same weights.


	Parameters

	
	source (str) – source mesh to copy skincluster form


	target (str) – target mesh to paste skincluster to


	method (str) – influence association method. Default is closestPoint.






	Raises

	RuntimeError – If the source skincluster cannot be found.










	
copy_skincluster_callback(method='closestPoint')

	Call back copy_skincluster().






	
detach_skincluster(node, clean=False)

	Detach the skin cluster attached to given node.


	Parameters

	
	node (str) – Name of the node to unbind.


	clean (bool) – If True, remove shapeOrigs and unlock transforms.













	
detach_skincluster_callback(clean=False)

	Call back detach_skincluster().






	
get_influences(node, weighted=False)

	Get influences of given skincluster.


	Parameters

	
	node (str) – Can be either the skincluster or the bound node.


	weighted (bool) – If True, returns only weighted influences.






	Returns

	List of influences.



	Return type

	list



	Raises

	RuntimeError – If the skincluster cannot be found.










	
get_skincluster(node)

	Return the skincluster of given node.

If the passed node already is a skincluster, just return it.


	Parameters

	node (str) – Can be either the skincluster or the bound node.



	Raises

	RuntimeError – If the skincluster cannot be found.



	Returns

	The skincluster bound to the node.



	Return type

	str










	
remove_influences(node, joints=None, unused=False, disconnect=False)

	Remove given joints from the skincluster.


	Parameters

	
	node (str) – Can be either the skincluster or the bound node.


	joints (list) – List of joints/influences to add.


	unused (bool) – Removed all unused influences found.
This flag ignores joints when used.






	Raises

	RuntimeError – If the skincluster cannot be found.










	
remove_influences_callback(unused=False)

	Call back remove_influences().






	
reset_skincluster(node)

	Reset the skin cluster in place.


	Parameters

	node (str) – SkinCluster node or the geometry bound to it.










	
reset_skincluster_callback()

	Call back reset_skincluster().






	
select_influences_callback()

	Call back select_influences().









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.sort

Utility methods used to sort nodes and graphs.


	created

	05/03/2017



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
sort_children(parent=None)

	Sort children of the given parent alphabetically.


	Parameters

	parent (str) – Name of the parent to use as a starting point.










	
sort_descendants()

	Sort all descandant children alphabetically.






	
sort_selection()

	Sort all children node alphabetically.









            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.transform

Utility methods for transforms.


	created

	16/02/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
reset_group(node, suffix='_grp')

	Create a transform node to reset the value of the selected object.


	Parameters

	
	node (str) – name of node to reset


	suffix (str) – suffix to use for the reset group name






	Returns

	reset group



	Return type

	str










	
reset_groups(suffix='_grp')

	Run reset_group() on a selection of multiple nodes.


	Parameters

	suffix (str) – suffix to use for the reset group name



	Returns

	all reset group created



	Return type

	list













            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.vector

Utility methods to help dealing with vectors.


	created

	10/10/2016



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
aim_in_plane(positions, aim_vector=(1, 0, 0), up_vector=(0, 1, 0))

	Align selected locators based on plane made of the first and last.






	
from_euler(rotation, translate=(0, 0, 0), radians=False)

	Convert euler rotation into 3-axis matrix.


	Parameters

	
	rotation (tuple) – Rotation values to add to the matrix table.


	translate (tuple) – Translation values to add to the matrix table.


	radians (bool) – If True, converts degrees to radians.






	Returns

	Matrix of given euler rotates, with translate if given.



	Return type

	list










	
get_closest_point(source, targets, furthest=False)

	Find the closest node to the source of each targets.


	Parameters

	
	source (str) – source node to use as starting point for distance calculation.


	targets (list) – each nodes to process.


	furthest (bool) – If True, gets the furthest node instead.






	Returns

	the target node that’s the closest to the source.



	Return type

	str










	
get_distance_between(node1, node2, distance_between=False, bounding_box=False, rotate_pivot=False)

	Get the distance between two objects.


	Parameters

	
	node1 (str) – Node that determines start position


	node2 (str) – Node that determines end position


	distance_between (bool) – If True, creates a distance_between node,
query its value and delete it.


	bounding_box (bool) – If True, creates a distance_between node,


	rotate_pivot (bool) – If True, creates a distance_between node,






	Returns

	distance between two given nodes.



	Return type

	float










	
get_manipulator_xforms(as_matrix=False)

	Query the manipulator position and orientation.


	Parameters

	as_matrix (bool) – if True, returns a as_matrix built from manip xforms.



	Returns

	
	list of “XYZ” position and rotation values
	or matrix array if as_matrix is True.









	Return type

	list










	
get_matrix_from_nodes(nodes, middle=True, aim_vector=(1, 0, 0), up_vector=(0, 1, 0))

	Return a matrix based on given nodes.

If passed nodes are 1 or more than 3, it simply return the manipulator
position as a matrix. Otherwise, it’ll use the second node as the aim axis
and the third as up.


	Parameters

	
	nodes (list) – list of nodes to get matrix


	middle (bool) – snap in between nodes 1 and 2 if True, else on first.


	aim_vector (tuple) – default aim vector for the aimConstraint.


	up_vector (tuple) – default up vector for the aimConstraint.






	Returns

	matrix array.



	Return type

	list










	
get_matrix_from_transforms(position, normal, tangent)

	Construct an MMatrix from position, normal and tangent.


	Parameters

	
	position (list) – XYZ position.


	normal (list) – The normal vector used to compute rotation.


	tangent (list) – The tangent vector used to compute rotation.






	Returns

	The MMatrix array.



	Return type

	MMatrix










	
get_vectors(nodes, mode='xform')

	Generate world position vectors of each given nodes.


	Parameters

	
	nodes (list) – list of nodes to return position as vector.


	mode (str) – choose between default “xform” or “pivot” to get world position.






	Yields

	maya.api.OpenMaya.MVector – MVector of the node’s world position













            

          

      

      

    

  

    
      
          
            
  
bgdev.utils.weightmap

Utility method to deal with weightmaps.


	created

	13/12/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
check_libraries()

	Check if ngSkinTools package is available.


	Returns

	A mapping dict with the required ngSkinTool modules.



	Return type

	dict



	Raises

	
	ImportError – If the package can’t be imported.


	RuntimeError – If the package can’t be imported.













	
export_layer_data(node, data, path)

	Export ngLayerData into JSON file.


	Parameters

	
	node (str) – Name of the mesh. Used as filename.


	data (dict) – The ngLayer dictionary to export.


	path (str) – The parent folder where the file will be saved into.













	
export_multiple_skinweights(nodes, path='weights')

	Export multiple skinweights into a single file.


	Parameters

	
	nodes (str) – List of nodes to export their skinweights.


	path (str) – File path to export weights.













	
export_skinweights(node, path='weights', export=True)

	Export the weights of the given skincluster node.


	Parameters

	
	node (str) – Name of the skinned node to export its weights.


	path (str) – File path to export the weights.


	export (bool) – Export weights into a file.
Defaults to True. Use False when you only want the weights data.






	Returns

	The weights data.



	Return type

	dict










	
export_skinweights_callback()

	Call back export_skinweights().






	
import_layer_data(node, path)

	Import ngLayerData from JSON file.


	Parameters

	
	node (str) – Name of the mesh. Used to find the JSON file.


	path (str) – The parent folder where the file is saved.






	Returns

	The raw ngLayer data (somehow, this is a string!)



	Return type

	str










	
import_multiple_skinweights(path, layers=True)

	Import multiple skinweights into a single file.


	Parameters

	
	path (str) – File path to export weights.


	layers (bool) – Keep ngSkinTools layers or not.













	
import_skinweights(node, path='weights', data=None, layers=True, mode='vertexID')

	Export the weights of the given skincluster node.


	Parameters

	
	node (str) – Name of the skinned node to export its weights.


	path (str) – File path to export the weights.


	data (dict) – Use this data directly instead of reading if from file.


	layers (bool) – Keep ngSkinTools layers or not.


	mode (str) – Can be “vertexID”, “UV” or “closestPoint”.
Defaults to “vertexID”.













	
import_skinweights_callback()

	Call back import_skinweights().






	
initialize_layers(node)

	Remove ngSkinTools layers.


	Parameters

	node (str) – Name of the mesh with a skinCluster attached.



	Returns

	True if layers were created, false otherwise.



	Return type

	bool










	
remove_layers(node)

	Remove ngSkinTools layers.


	Parameters

	node (str) – Name of the mesh with a skinCluster attached.













            

          

      

      

    

  

    
      
          
            
  
bgdev.cfg

Config module to pass data accross the repository project.


Warning

NEVER RELOAD THIS MODULE.
If you do you, you will lose all the data that was stored
by the application instance.




	created

	12/12/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>









            

          

      

      

    

  

    
      
          
            
  
bgdev.docstring

Docstring template using Google convention.


	created

	16/11/2018



	author

	Benoit Gielly <benoit.gielly@gmail.com>





This module is just a template to show how to write docstrings properly
using the Google’s syntax. It will show all the different use cases and
keywords to use to get sphinx working nicely.


	You can find a link to the Google Docstring guide here:
	http://sphinxcontrib-napoleon.readthedocs.io/en/latest/example_google.html





Happy docstring-ing! :D


	
class ExampleClass(param1, param2, param3)

	Bases: object

The summary line for a class docstring should fit on one line.

If the class has public attributes, they may be documented here
in an Attributes section and follow the same formatting as a
function’s Args section. Alternatively, attributes may be documented
inline with the attribute’s declaration (see __init__ method below).

Properties created with the @property decorator should be documented
in the property’s getter method.


	
attr1

	Description of attr1.


	Type

	str










	
attr2

	Description of attr2.


	Type

	int, optional










	
__init__(param1, param2, param3)

	Init method example docstring.

The __init__ should be documented here rather than the class docstring.


Note

Do not include the self parameter in the Args section.




	Parameters

	
	param1 (str) – Description of param1.


	param2 (int) – Description of param2.
Multiple lines are supported.


	param3 (list(str)) – Description of param3.













	
attr3

	Doc comment inline with attribute






	
attr4

	Doc comment before attribute, with type specified


	Type

	list(str)










	
attr5

	Docstring after attribute, with type specified.


	Type

	str










	
example_method(param1, param2)

	Class methods are similar to regular functions.

See example_function() for a better description.


Note

Do not include the self parameter in the Args section.








	
property getter_only_property

	Properties should be documented in their getter method.


	Type

	str










	
property getter_setter_property

	Get a property.

If the setter method contains notable behavior, it should be
mentioned here.


	Parameters

	value (str) – Properties with both a getter and setter
should only be documented in their getter method.



	Returns

	The returned value/object.



	Return type

	list














	
example_decorated_function(arg)

	Test the docstring to ensure the @wraps decorator worked.


	Parameters

	arg (str) – Description of arg1



	Returns

	The value of arg1



	Return type

	type










	
example_decorator(func)

	Decorate a method.

Decorators need a special treatment to generate the documentation properly.
You have to decorate the inner function with @wraps from functools or
the docstring of the decorated function will be ignored.






	
example_function(param1, param2=None, *args, **kwargs)

	Show an example of a module level function.

Function parameters should be documented in the Args section. The name
of each parameter is required. The type and description of each parameter
is optional, but should be included if not obvious.

If *args or **kwargs are accepted,
they should be listed as *args and **kwargs.

The format for a parameter is:

name (type): description
    The description may span multiple lines. Following
    lines should be indented. The "(type)" is optional.

    Multiple paragraphs are supported in parameter
    descriptions.






	Parameters

	
	param1 (int) – The first parameter.


	param2 (str) – The second parameter. Defaults to None.
Second line of description should be indented.


	*args – Variable length argument list.


	**kwargs – Arbitrary keyword arguments.






	Returns

	True if successful, False otherwise.

The return type is optional and may be specified at the beginning of
the Returns section followed by a colon.

The Returns section may span multiple lines and paragraphs.
Following lines should be indented to match the first line.

The Returns section supports any reStructuredText formatting,
including literal blocks:

{
    'param1': param1,
    'param2': param2
}









	Return type

	bool



	Raises

	
	AttributeError – The Raises section is a list of all exceptions
    that are relevant to the interface.


	ValueError – If param2 is equal to param1.








Example

Examples should be written in doctest format, and should
illustrate how to use the function.

>>> print([i for i in range(4)])
[0, 1, 2, 3]





Examples

You can also use literal blocks:

print([i for i in range(4)])
>>> [0, 1, 2, 3]






Todo


	The Todo section lists in an orange block every task that needs to be done.


	Make sure to use an * (asterisk) to display bullet points











	
example_generator(num)

	Create generators.

They have a Yields section instead of a Returns section.


	Parameters

	num (int) – The upper limit of the range to generate,
from 0 to num - 1.



	Yields

	int – The next number in the range of 0 to num - 1.













            

          

      

      

    

  

    
      
          
            
  
bgdev.logger

Create a custom logger to be used accross the package.


	created

	11/12/2018



	author

	Benoit GIELLY <benoit.gielly@gmail.com>






	
configure_logger(logger, reset=False)

	Configure logger with custom handlers.









            

          

      

      

    

  

    
      
          
            
  
Release Notes


1.0.0 (2020-12-10)


	First public release of the repo
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  Source code for bgdev.docstring

"""Docstring template using Google convention.

:created: 16/11/2018
:author: Benoit Gielly <benoit.gielly@gmail.com>

This module is just a template to show how to write docstrings properly
using the Google's syntax. It will show all the different use cases and
keywords to use to get sphinx working nicely.

You can find a link to the Google Docstring guide here:
    http://sphinxcontrib-napoleon.readthedocs.io/en/latest/example_google.html

Happy docstring-ing! :D

"""
from __future__ import absolute_import, print_function

from functools import wraps
from traceback import print_exc


[docs]def example_function(param1, param2=None, *args, **kwargs):
    # pylint: disable=keyword-arg-before-vararg,unused-argument
    """Show an example of a module level function.

    Function parameters should be documented in the ``Args`` section. The name
    of each parameter is required. The type and description of each parameter
    is optional, but should be included if not obvious.

    If ``*args`` or ``**kwargs`` are accepted,
    they should be listed as ``*args`` and ``**kwargs``.

    The format for a parameter is::

        name (type): description
            The description may span multiple lines. Following
            lines should be indented. The "(type)" is optional.

            Multiple paragraphs are supported in parameter
            descriptions.

    Args:
        param1 (int): The first parameter.
        param2 (str): The second parameter. Defaults to None.
            Second line of description should be indented.
        *args: Variable length argument list.
        **kwargs: Arbitrary keyword arguments.

    Returns:
        bool: True if successful, False otherwise.

        The return type is optional and may be specified at the beginning of
        the ``Returns`` section followed by a colon.

        The ``Returns`` section may span multiple lines and paragraphs.
        Following lines should be indented to match the first line.

        The ``Returns`` section supports any reStructuredText formatting,
        including literal blocks::

            {
                'param1': param1,
                'param2': param2
            }

    Raises:
        AttributeError: The ``Raises`` section is a list of all exceptions
            that are relevant to the interface.
        ValueError: If `param2` is equal to `param1`.

    Example:
        ``Examples`` should be written in doctest format, and should
        illustrate how to use the function.

        >>> print([i for i in range(4)])
        [0, 1, 2, 3]

    Examples:
        You can also use literal blocks::

            print([i for i in range(4)])
            >>> [0, 1, 2, 3]

    Todo:
        * The ``Todo`` section lists in an orange block every task that needs to be done.
        * Make sure to use an * (asterisk) to display bullet points

    """
    if param1 == param2:
        raise ValueError("param1 may not be equal to param2")
    return True



[docs]def example_generator(num):
    """Create generators.

    They have a ``Yields`` section instead of a ``Returns`` section.

    Args:
        num (int): The upper limit of the range to generate,
            from 0 to `num` - 1.

    Yields:
        int: The next number in the range of 0 to `num` - 1.

    """
    for i in range(num):
        yield i



[docs]def example_decorator(func):
    """Decorate a method.

    Decorators need a special treatment to generate the documentation properly.
    You have to decorate the inner function with `@wraps` from `functools` or
    the docstring of the decorated function will be ignored.
    """

    @wraps(func)
    def inner(*args, **kwargs):
        """Docstring."""
        try:
            return func(*args, **kwargs)
        except BaseException:
            print_exc()

    return inner



[docs]@example_decorator
def example_decorated_function(arg):
    """Test the docstring to ensure the @wraps decorator worked.

    Args:
        arg (str): Description of `arg1`

    Returns:
        type: The value of `arg1`

    """
    return arg



[docs]class ExampleClass(object):
    """The summary line for a class docstring should fit on one line.

    If the class has public attributes, they may be documented here
    in an ``Attributes`` section and follow the same formatting as a
    function's ``Args`` section. Alternatively, attributes may be documented
    inline with the attribute's declaration (see __init__ method below).

    Properties created with the ``@property`` decorator should be documented
    in the property's getter method.

    Attributes:
        attr1 (str): Description of `attr1`.
        attr2 (:obj:`int`, optional): Description of `attr2`.
    """

[docs]    def __init__(self, param1, param2, param3):
        """Init method example docstring.

        The __init__ should be documented here rather than the class docstring.

        Note:
            Do not include the `self` parameter in the ``Args`` section.

        Args:
            param1 (str): Description of `param1`.
            param2 (:obj:`int`): Description of `param2`.
                Multiple lines are supported.
            param3 (list(str)): Description of `param3`.
        """
        self._value = None
        self.attr1 = param1
        self.attr2 = param2
        self.attr3 = param3  #: Doc comment *inline* with attribute

        #: list(str): Doc comment *before* attribute, with type specified
        self.attr4 = ["attr4"]

        self.attr5 = None
        """str: Docstring *after* attribute, with type specified."""


    @property
    def getter_only_property(self):
        """str: Properties should be documented in their getter method."""
        return "getter_only_property"

    @property
    def getter_setter_property(self):
        # pylint: disable=differing-param-doc,differing-type-doc
        """Get a property.

        If the setter method contains notable behavior, it should be
        mentioned here.

        Args:
            value (str): Properties with both a getter and setter
                should only be documented in their getter method.

        Returns:
            list: The returned value/object.
        """
        return ["getter_setter_property"]

    @getter_setter_property.setter
    def getter_setter_property(self, value):
        self._value = value

[docs]    def example_method(self, param1, param2):
        """Class methods are similar to regular functions.

        See :func:`.example_function` for a better description.

        Note:
            Do not include the `self` parameter in the ``Args`` section.

        """
        return self.attr1, param1, param2






            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.logger

"""Create a custom logger to be used accross the package.

:created: 11/12/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
import logging
import sys

LOG = logging.getLogger("bgdev")


[docs]def configure_logger(logger, reset=False):
    """Configure logger with custom handlers."""
    logger.propagate = False
    logger.setLevel(logging.INFO)

    if reset is True:
        logger.handlers = []

    if not logger.handlers:
        formatter = logging.Formatter(
            "(%(asctime)s) %(levelname)s [%(name)s]: %(message)s",
            datefmt="%H:%M:%S",
        )
        handler = logging.StreamHandler()
        handler.setFormatter(formatter)
        logger.addHandler(handler)

        stdout_handler = logging.StreamHandler(sys.__stdout__)
        stdout_handler.setFormatter(formatter)
        logger.addHandler(stdout_handler)



if not LOG.handlers:
    configure_logger(LOG)




            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.api.attribute

"""Attribute utilities using OpenMaya.

:author: Benoit Gielly (benoit.gielly@gmail.com)
"""
from collections import OrderedDict

from maya.api import OpenMaya

from . import core


[docs]def is_free(plug):
    """Get the plug's isFreeToChange state."""
    return core.as_plug(plug).isFreeToChange() == OpenMaya.MPlug.kFreeToChange



[docs]def is_locked(plug):
    """Get the plug's locked state."""
    return core.as_plug(plug).isLocked



[docs]def get_multi_indices(plug):
    """Get the plug's multi-indices."""
    plug = core.as_plug(plug)
    indices = plug.getExistingArrayAttributeIndices() if plug.isArray else []
    return indices or []



[docs]def get_next_index(plug):
    """Get next available index in given plug."""
    i = -1
    for i, j in enumerate(get_multi_indices(plug)):
        if i != j:
            return i
    return i + 1



[docs]def set_alias(plug, alias, remove=False):
    """Set or remove an alias on given plug."""
    plug = core.as_plug(plug)
    node = core.as_node(plug)
    name = plug.partialName(useLongNames=True)
    return node.setAlias(alias, name, plug, add=not remove)



[docs]def get_alias(plug):
    """Get given plug's alias if any."""
    plug = core.as_plug(plug)
    return core.as_node(plug).plugsAlias(plug)



[docs]def get_alias_list(node):
    """Get all alias attribute in pair from given node."""
    return core.as_node(node).getAliasList()



[docs]def get_node_aliases(node, attr="weight", indices=False):
    """Get a list of given node's aliases ordered by their index.

    Args:
        node (str): The node whose aliases will be queried.
        attr (str): The name of the attribute to query.
        indices (bool): If True, returns a dict with indices as values.

    Returns:
        list or dict: List of aliases in index order.

    """

    def get_index(name):
        """Sort function to return the index as an integer."""
        return int(name.rsplit("[")[-1].split("]")[0])

    pair_data = {y: get_index(x) for y, x in get_alias_list(node) if attr in x}
    targets = sorted(pair_data, key=pair_data.get)
    if indices:
        return OrderedDict((x, pair_data.get(x)) for x in targets)
    return targets



[docs]def get_attr(plug):
    """Get the given plug's value.

    Args:
        plug (str): Name of the plug (must be "node.attr")

    Returns:
        type: Depends on the plug type.
    """
    plug = core.as_plug(plug)

    type_ = plug.attribute().apiTypeStr

    if type_ == "kTypedAttribute":
        return plug.asString()

    if type_ == "kDoubleAngleAttribute":
        return plug.asMAngle().asDegrees()

    return plug.asFloat()





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.api.blendshape

"""API methods for blendshapes.

:author: Benoit Gielly (benoit.gielly@gmail.com)
"""
from maya import cmds
from maya.api import OpenMaya

from . import attribute, core, deformer


[docs]def copy_target_weights(source, destination):
    """Copy a blendshape's target weights to another target.

    Args:
        source (str): Name of the blendshape's source plug
        destination (str): Name of the blendshape's destination plug
    """
    handle = core.as_plug(source).asMDataHandle()
    plug = core.as_plug(destination)
    plug.setMDataHandle(handle)
    plug.destructHandle(handle)



[docs]def reset_target_delta(blendshape, shape, targets=None):
    """Reset given shape delta in the blendshape node."""
    targets = targets or attribute.get_node_aliases(blendshape, indices=True)
    if not isinstance(targets, dict):
        targets = attribute.get_node_aliases(blendshape, indices=True)
    index = targets.get(shape)
    if index:
        cmds.blendShape(blendshape, edit=True, resetTargetDelta=[0, index])



[docs]def add_blendshape_targets(blendshape, shape, alias=None):
    """Add and update targets on the given blendShape."""
    alias = alias or shape

    # check that shape exists
    if not core.obj_exists(shape):
        raise RuntimeError("Shape to add doesn't exists: {}".format(shape))

    # get blendshape index
    targets = attribute.get_node_aliases(blendshape, indices=True) or {}
    plug = "{}.weight".format(blendshape)
    index = targets.get(shape) or attribute.get_next_index(plug)

    # add shape and update targets dict
    geometry = deformer.get_output_geometry(blendshape)[0]
    cmds.blendShape(blendshape, edit=True, target=(geometry, index, shape, 1))
    disconnect_target(blendshape, shape)

    plug = core.as_plug("{}.weight[{}]".format(blendshape, index))
    if attribute.get_alias(plug) != alias:
        attribute.set_alias(plug, alias)
    if attribute.is_free(plug):
        plug.setFloat(0.0)



[docs]def disconnect_target(blendshape, shape):
    """Disconnect given shape from blendshape node."""
    modifier = OpenMaya.MDGModifier()
    shape_dag = core.as_dag(shape, to_shape=True)
    for plug in deformer.as_filter(blendshape).getConnections():
        source = plug.source()
        if plug.isDestination and source.node() == shape_dag.node():
            modifier.disconnect(source, plug)
    modifier.doIt()



[docs]def delete_blendshape_target(blendshape, index):
    """Delete given target index on blendshape node."""
    node = core.as_node(blendshape)
    modifier = OpenMaya.MDGModifier()

    # clear the weight attribute
    plug = core.as_plug("{}.weight[{}]".format(blendshape, index))
    alias = plug.partialName(useLongNames=True)
    node.setAlias("", alias, plug, add=False)
    modifier.removeMultiInstance(plug, True)

    it_plug = node.findPlug("inputTarget", 0)
    for i in it_plug.getExistingArrayAttributeIndices():
        itg_plug = node.findPlug("inputTargetGroup", 0)
        itg_plug.selectAncestorLogicalIndex(i, it_plug.attribute())
        itg_plug.selectAncestorLogicalIndex(index)

        # remove inbetweens
        iti_plug = node.findPlug("inputTargetItem", 0)
        iti_plug.selectAncestorLogicalIndex(i, it_plug.attribute())
        iti_plug.selectAncestorLogicalIndex(index, itg_plug.attribute())
        for j in iti_plug.getExistingArrayAttributeIndices():
            iti_plug.selectAncestorLogicalIndex(j)
            modifier.removeMultiInstance(iti_plug, True)

        # remove target weights
        tw_plug = node.findPlug("targetWeights", 0)
        tw_plug.selectAncestorLogicalIndex(i, it_plug.attribute())
        tw_plug.selectAncestorLogicalIndex(index, itg_plug.attribute())
        modifier.removeMultiInstance(tw_plug, True)

        # remove target group
        modifier.removeMultiInstance(itg_plug, True)

    modifier.doIt()



[docs]def disable_target_weights(blendshape):
    """Disable all weights on blendshape node."""
    restore_data = {}
    modifier = OpenMaya.MDagModifier()
    for each in attribute.get_node_aliases(blendshape) or []:
        info = {}
        info["plug"] = plug = core.as_plug("{}.{}".format(blendshape, each))
        info["value"] = plug.asFloat()
        info["locked"] = plug.isLocked
        if plug.isConnected:
            info["source"] = source = plug.source()
            modifier.disconnect(source, plug)
        plug.isLocked = False
        modifier.newPlugValueFloat(plug, 0)
        restore_data[each] = info
    modifier.doIt()
    return restore_data



[docs]def restore_target_weights(restore_data):
    """Restore blendshape weights based on previous data."""
    modifier = OpenMaya.MDagModifier()
    for info in restore_data.values():
        plug = info["plug"]
        source = info.get("source")
        if source:
            modifier.connect(source, plug)
        else:
            modifier.newPlugValueFloat(plug, info["value"])
    modifier.doIt()
    for info in restore_data.values():
        info["plug"].isLocked = info["locked"]





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.api.connection

"""API methods for dis/connecting attributes.

:author: Benoit Gielly (benoit.gielly@gmail.com)
"""
from maya.api import OpenMaya

from . import core


[docs]def disconnect_all_plugs(name, source=True, destination=True):
    """Disconnect all inputs and/or outputs of given node."""
    modifier = OpenMaya.MDagModifier()
    for plug in core.as_node(name).getConnections():
        if source and plug.isDestination:
            modifier.disconnect(plug.source(), plug)
        if destination and plug.isSource:
            for each in plug.destinations():
                modifier.disconnect(plug, each)
    modifier.doIt()





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.api.core

"""OpenMaya API core wrappers.

Note:
    Mostly uses API2

:author: Benoit Gielly (benoit.gielly@gmail.com)
"""
from maya.api import OpenMaya


[docs]def obj_exists(obj):
    """Check if objExists using OpenMaya."""
    try:
        as_selection(obj)
        return True
    except RuntimeError:
        return False



[docs]def as_selection(name):
    """Get name as MSelectionList."""
    selection = OpenMaya.MSelectionList()
    selection.add(name)
    return selection



[docs]def as_obj(name):
    """Get name as MObject."""
    if hasattr(name, "node"):
        return getattr(name, "node")()
    return OpenMaya.MObject(as_selection(name).getDependNode(0))



[docs]def as_dag(dag, to_shape=False):
    """Get name as MDagPath."""
    if not isinstance(dag, OpenMaya.MDagPath):
        dag = OpenMaya.MDagPath(as_selection(dag).getDagPath(0))
    if to_shape:
        dag.extendToShape()
    return dag



[docs]def as_plug(plug):
    """Get name as MPlug."""
    if isinstance(plug, OpenMaya.MPlug):
        return plug
    return OpenMaya.MPlug(as_selection(plug).getPlug(0))



[docs]def as_node(name):
    """Get name as MFnDependencyNode."""
    return OpenMaya.MFnDependencyNode(as_obj(name))



[docs]def as_mesh(name):
    """Get name as MFnMesh."""
    return OpenMaya.MFnMesh(as_dag(name))





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.api.deformer

"""API methods for blendshapes.

:author: Benoit Gielly (benoit.gielly@gmail.com)
"""
from maya.api import OpenMaya, OpenMayaAnim

from . import core


[docs]def as_filter(deformer):
    """Get deformer as GeometryFilter."""
    return OpenMayaAnim.MFnGeometryFilter(core.as_obj(deformer))



[docs]def get_output_geometry(deformer):
    """Get output geometries affected by given deformer."""
    result = []
    for each in as_filter(deformer).getOutputGeometry() or []:
        result.append(OpenMaya.MDagPath.getAPathTo(each).partialPathName())
    return result





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.api.mesh

"""API methods for meshes.

:author: Benoit Gielly (benoit.gielly@gmail.com)
"""
from maya import cmds
from maya.api import OpenMaya

from . import core


[docs]def duplicate_mesh(geometry, name="temp"):
    """Duplicate given geometry using Maya API."""
    root = cmds.createNode("transform", name=name)
    mesh = core.as_mesh(geometry)
    mesh.copy(mesh.object(), core.as_obj(root))
    mesh.setName(name + "Shape")
    return root



[docs]def get_point_array(mesh):
    """Get all vertices position of given mesh."""
    return core.as_mesh(mesh).getPoints()



[docs]def calculate_delta(base, shape, minus):
    """Find new point position by calculating deltas.

    Args:
        base (str): Name of the base/reference mesh. (Usually shapeOrig)
        shape (str): Name of shape whose points will be added onto the base.
        minus (str): Name of shape whose points will be subbed from the base.

    Returns:
        OpenMaya.MPointArray: The new MPointArray after delta are applied.

    """
    # pylint: disable=invalid-name
    base_array = OpenMaya.MVectorArray(get_point_array(base))
    shape_array = OpenMaya.MVectorArray(get_point_array(shape))
    minus_array = OpenMaya.MVectorArray(get_point_array(minus))
    delta = OpenMaya.MPointArray()
    for A, B, C in zip(base_array, shape_array, minus_array):
        delta.append(A + (B - A) - (C - A))
    return delta





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.atom_import_export

"""Use ATOM to import or export animation.

:created: 31/01/2019
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
import logging

from PySide2 import QtWidgets
import bgdev.utils.controler
from maya import cmds

LOG = logging.getLogger(__name__)

cmds.loadPlugin("atomImportExport", quiet=True)


[docs]def export_dialog():
    """Open up a file dialog to get the atom file to export."""
    selection = cmds.ls(selection=True)
    nodes = bgdev.utils.controler.get_rig_controls()
    path, _ = QtWidgets.QFileDialog().getSaveFileName(filter="*.atom")
    if not path:
        return

    if not path.endswith(".atom"):
        path += ".atom"

    cmds.select(nodes)
    atom_export(path, nodes)
    cmds.select(selection)



[docs]def import_dialog():
    """Open up a file dialog to get the atom file to import."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please, select any node from a rig!")
        return
    path, _ = QtWidgets.QFileDialog().getOpenFileName(filter="*.atom")

    nodes = bgdev.utils.controler.get_rig_controls()
    atom_import(path, nodes)
    cmds.select(selection)



[docs]def atom_export(path, nodes):
    """Export selected controlers into atom file.

    Args:
        path (str): The atom file path.
        nodes (list): List of controlers to export animation from.

    """
    # check namespaces
    namespaces = list({x.rpartition(":")[0] for x in nodes})
    if len(namespaces) > 1:
        LOG.warning(
            "Multiple namespaces detected, please provide"
            " a list of nodes sharing the same one!"
        )
        return

    export_options = (
        "precision=8;"
        "statics=1;"
        "baked=1;"
        "sdk=0;"
        "constraint=0;"
        "animLayers=0;"
        "selected=selectedOnly;"
        "whichRange=1;"
        "range=1:10;"
        "hierarchy=none;"
        "controlPoints=0;"
        "useChannelBox=1;"
        "options=keys;"
        "copyKeyCmd=-animation objects -option keys -hierarchy none -controlPoints 0 "
    )

    cmds.select(nodes)
    cmds.file(
        path,
        force=True,
        options=export_options,
        type="atomExport",
        exportSelected=True,
    )
    LOG.info("ATOM animation exported to %r", path)

    # if a namespace is found, remove it from the exported atom file
    if not namespaces[0]:
        return

    with open(path, "r") as stream:
        content = stream.read()

    for each in nodes:
        clean = each.replace(namespaces[0] + ":", "")
        content = content.replace(each, clean)

    with open(path, "w") as stream:
        stream.write(content)



[docs]def atom_import(path, nodes):
    """Import animation curves from atom file.

    Args:
        path (str): The atom file path.
        nodes (list): List of controlers to import animation onto.

    """
    namespaces = list({x.rpartition(":")[0] for x in nodes})
    for each in namespaces:
        namespace = each + ":" if each else ""
        import_options = (
            ";;targetTime=3;"
            "option=scaleReplace;"
            "match=string;;"
            "selected=selectedOnly;"
            "search=;"
            "replace=;"
            "prefix={0};"
            "suffix=;"
            "mapFile=;"
        ).format(namespace)
        cmds.select(nodes)
        cmds.file(path, i=True, options=import_options, type="atomImport")





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.curve

"""Custom tools with curves.

:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""

import pymel.core as pm


[docs]def curve_from_nodes(degree=2):
    """Create a curve and snap each CVs on each selected nodes.

    Args:
        degree (int): The curve degree.

    Returns:
        str: The created curve node.
    """
    selection = pm.selected()

    points = []
    for each in selection:
        points.append(
            pm.xform(each, query=True, translation=True, worldSpace=True)
        )
    curve = pm.curve(point=points, degree=degree)
    pm.select(selection, curve)

    return curve



[docs]def get_closest_point(point, node_list):
    """Get the closest point to each nodes in the list.

    Args:
        point (str): Node to evaluate the distance to.
        node_list (list): List of nodes to search for the closest to the point.

    Returns:
        str: The closest node.
    """
    compare = float("inf")
    flags = {}
    flags.update(query=True, translation=True, worldSpace=True)
    pos = pm.xform(point, **flags)
    closest = None
    for node in node_list:
        node_pos = pm.xform(node, **flags)
        vector1 = pm.datatypes.Vector(pos)
        vector2 = pm.datatypes.Vector(node_pos)
        distance = vector1.distanceTo(vector2)
        if distance < compare:
            closest = node
            compare = distance
    return closest



[docs]def attach_nodes_to_curve():
    """Attach selected nodes to selected curve."""
    selection = pm.selected()
    curve = None
    nodes = []

    # find nodes and curve
    for each in selection:
        shape = each.getShape()
        if shape and shape.type() == "nurbsCurve":
            curve = each
            continue
        nodes.append(each)

    # create locators if no nodes were found
    if not nodes:
        for i, point in enumerate(curve.getShape().getCVs()):
            name = "{}_{:02d}_locator".format(curve, i + 1)
            locator = pm.spaceLocator(name)
            pm.xform(locator, translation=point, worldSpace=True)
            nodes.append(locator)

    # connect nodes to curve's CVs
    for i, each in enumerate(curve.comp("cv")):
        node = get_closest_point(each, nodes)
        if hasattr(node, "worldPosition[0]"):
            node.worldPosition[0].connect(curve.controlPoints[i])
        else:
            name = node + "_decomposeMatrix"
            mdcp = pm.createNode("decomposeMatrix", name=name)
            node.worldMatrix[0].connect(mdcp.inputMatrix)
            mdcp.outputTranslate.connect(curve.controlPoints[i])





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.mel2py

"""Convert mel to python.

:created: 23/01/2019
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import print_function

import pymel.tools.mel2py


[docs]def convert_command(command, namespace="cmds", verbose=True):
    """Convert mel command-string to python.

    Args:
        command (str): The mel command as a string.
        namespace (str): The namespace to use for the module.
        verbose (bool): Prints the command after conversion.

    Returns:
        str: The convert mel command to python.
    """
    cmd = pymel.tools.mel2py.mel2pyStr(command, pymelNamespace=namespace)
    if verbose:
        print(cmd)  # noqa

    return cmd



[docs]def convert_file(files, force_compatibility=True):
    """Convert mel files to python.

    Args:
        files (list): List of path to mel files.
        force_compatibility (bool): Pymel argument. Don't really know if it has
            an impact or not so adding it as a kwarg just in case.

    """
    for each in files:
        with open(each, "r") as stream:
            content = stream.read()
        py_cmd = pymel.tools.mel2py.mel2pyStr(
            content,
            pymelNamespace="cmds",
            forceCompatibility=force_compatibility,
        )
        py_path = each.replace(".mel", ".py")
        with open(py_path, "w") as stream:
            stream.write(py_cmd)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.performance

"""Evaluation Toolkit.

:created: 03/06/2019
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
import cProfile
import datetime
import logging
import os
import pstats
import time

from maya import cmds, mel
from maya.debug import emPerformanceTest  # type: ignore

LOG = logging.getLogger(__name__)


[docs]def frames_per_second(
    iterations=3,
    start=1001,
    frames=100,
    viewports=("viewport2"),
    meshes_only=True,
    outfile=None,
):
    """Evaluate the framePerSecond in the current scene.

    Args:
        iterations (int): Amount of time the timeline should run.
        start (int): Start frame.
        frames (int): The amount of frames to run.
        viewports (list): Select the viewports you want to evaluate on.
            Possible values are "legacy" and "viewport2".
        meshes_only (bool): Hides everything but meshes in the viewport.
        outfile (bool or str): Save the output fps in the given txt file.
            If `True` is passed, query the current scene path and save the log
            next to it (Useful when benchmarking multiple scenes in a loop).

    Returns:
        float: The evaluated frame per seconds as a float number.

    """
    # override Maya's emPerformanceTest method to work with custom viewports
    def switch_maya_viewport(new_mode):
        """Override Maya's method."""
        if new_mode == "legacy":
            mel.eval(
                'setRendererInModelPanel "base_OpenGL_Renderer" modelPanel4'
            )
        elif new_mode == "viewport2":
            mel.eval('setRendererInModelPanel "vp2Renderer" modelPanel4')
        else:
            raise NameError(
                "Selected viewport {!r} not found!".format(new_mode)
            )

    emPerformanceTest.switchMayaViewport = switch_maya_viewport

    # start the FPS evaluation tool
    if not isinstance(viewports, list):
        viewports = [viewports]

    # set the frame range
    if frames <= 10:
        LOG.warning(
            "End frame must be higher than start frame. Using 10 as a minimum."
        )
        frames = 10

    end = start + frames
    cmds.playbackOptions(
        edit=True,
        animationStartTime=start,
        minTime=start,
        animationEndTime=end,
        maxTime=end,
    )
    cmds.currentTime(start)

    # enable GPU acceleration
    mel.eval("turnOnOpenCLEvaluatorActive();")

    # disable color management
    color_management = cmds.colorManagementPrefs(query=True, cmEnabled=True)
    cmds.colorManagementPrefs(edit=True, cmEnabled=False)

    # hide all nodes but meshes in viewport
    if meshes_only:
        panels = cmds.getPanel(type="modelPanel")
        for each in panels:
            cmds.modelEditor(each, edit=True, allObjects=False)
            cmds.modelEditor(each, edit=True, polymeshes=True)
        cmds.refresh()

    # setup the mayaPerformanceTest
    emPerformanceTest.EMPERFORMANCE_PLAYBACK_MAX = frames
    options = emPerformanceTest.emPerformanceOptions()
    options.setViewports(viewports)
    options.setTestTypes([options.TEST_PLAYBACK])
    options.setReportProgress(True)
    options.iterationCount = iterations
    options.evalModes = ["emp"]

    # run the performanceTest
    # (code snippet below from maya source files >>> BLACK MAGIC)
    csv = emPerformanceTest.emPerformanceTest(None, "csv", options)
    row_dictionary = dict(zip(csv[0].split(",")[1:], csv[1].split(",")[1:]))
    start_title, end_title, frame = "Start Frame", "End Frame", 0.0
    if start_title in row_dictionary and end_title in row_dictionary:
        frame = (
            float(row_dictionary[end_title])
            - float(row_dictionary[start_title])
            + 1.0
        )

    # build up message string
    msg = "Playback Speeds\n {:=>17}".format("\n")
    for viewport in viewports:
        mode = "{} - Parallel".format(viewport)
        title = "{} Playback EMP Avg".format(viewport)
        playback_time = float(row_dictionary[title])
        rate = playback_time if frame == 0.0 else frame / playback_time
        msg += "    {} = {} fps\n".format(mode, rate)
    LOG.info("\n %s", msg)

    # re-enable color management
    cmds.colorManagementPrefs(edit=True, cmEnabled=color_management)

    # generate a text file to log out the evaluation result
    if outfile is True:
        scene = cmds.file(query=True, sceneName=True)
        outfile = "{}.txt".format(os.path.splitext(scene)[0]) if scene else ""

    if outfile:
        os.system("echo '{}' > {}".format(msg, outfile))
        LOG.info("FPS logs saved into %s", outfile)

    return rate



[docs]class Profiler(object):
    """Create a python profiler to check for code usage.

    Example:
        ::

            from bgdev.tools.performance import Profiler()

            # use as an instanciated object
            profiler = Profiler()
            profiler.start()
            >>> run python code
            profiler.stop()

            # use as a context manager
            with Profiler(sort="tottime", depth=10) as profiler:
                >>> run code

            # print stats
            profiler.stats("cumulative", depth=10)

    """

[docs]    def __init__(self, timer=True, stats=True, sort="tottime", depth=8):
        self._use_timer = timer
        self._use_stats = stats
        self._sort = sort
        self._depth = depth

        self.profiler = cProfile.Profile()
        self.pstats = None
        self.timer = 0
        self.start_time = 0
        self.step_time = 0


[docs]    def __enter__(self):
        """Initialise the timer on __enter__."""
        self.start()
        return self


[docs]    def __exit__(self, exc_type, exc_value, exc_traceback):
        """Stop timer and display cProfiler stats."""
        self.stop()
        self.stats()


[docs]    def start(self):
        """Enable the profiler."""
        self.start_time = time.time()
        self.step_time = self.start_time
        self.profiler.enable()


[docs]    def step(self, message=None, running=False):
        """Display a timer step."""
        running_time = time.time() - self.start_time
        interval_time = time.time() - self.step_time
        self.step_time = time.time()

        msg = message or "Step timer is:"
        self.display_timer(interval_time, msg)

        # display running total
        if running:
            msg = "Running total so far:"
            self.display_timer(running_time, message=msg)


[docs]    def stop(self):
        """Stop the profiler."""
        self.profiler.disable()
        self.timer = time.time() - self.start_time
        if self._use_stats:
            self.pstats = pstats.Stats(self.profiler)
        if self._use_timer:
            self.display_timer(self.timer)


[docs]    @staticmethod
    def display_timer(timer, message=""):
        """Get execution time."""
        result = datetime.timedelta(seconds=int(timer))
        timecode = "{}min {}secs".format(*str(result).split(":")[1:])
        message = message or "Executed in"
        LOG.info("%s %.4s seconds (%s)", message, timer, timecode)


[docs]    def stats(self, sort=None, depth=None):
        """Print profiler's stats.

        Args:
            sort (str): Sort the stats with given value.
            depth (int): Maximum entries to print from the stat table.
        """
        if self.pstats:
            sort = sort or self._sort
            depth = depth or self._depth
            self.pstats.sort_stats(sort).print_stats(depth)






            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.pypredef

"""Generate pypredefs using Maya's help query to read command flags.

:created: 18/05/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from keyword import iskeyword
import logging
import os
import re

from maya import cmds, mel

try:
    import urllib2 as urllib
except ImportError:
    import urllib


LOG = logging.getLogger(__name__)


[docs]def get_maya_urls():
    """Generate a table for each commands from the online documentation.

    Returns:
        dict: Generates a {command:url} dictionnary.
    """
    version = cmds.about(majorVersion=True)
    url = (
        "http://help.autodesk.com/cloudhelp/{}/"
        "ENU/Maya-Tech-Docs/CommandsPython/{{}}.html"
    ).format(version)

    try:
        response = urllib.urlopen(url.format("index_all"))
        html = response.read()
        commands = re.findall(r'<a href="(.*?).html"', html)
    except (urllib.URLError, urllib.HTTPError):
        commands = []

    data = {}
    for each in commands:
        data[each] = url.format(each)
    return data



[docs]def get_local_url():
    """Generate a table for each commands from the local documentation.

    Returns:
        dict: Generates a {command:url} dictionnary.
    """
    version = cmds.about(majorVersion=True)
    path = "/apps/Linux64/aw/maya{}_docs/docs/CommandsPython".format(version)
    data = {}
    for each in os.listdir(path):
        name = os.path.splitext(each)[0]
        data[name] = os.path.join(path, each)
    return data



[docs]def indent(text, amount=4):
    """Indent each lines of the given string.

    Args:
        text (str): Text to indent
        amount (int): Number or character padding

    Returns:
        str: Indented text.

    """
    return "".join(amount * " " + line for line in text.splitlines(True))



[docs]def cleanup_flags(docstring):
    """Cleanup the docstring from the mel output to a nicer result.

    Args:
        docstring (str): The docstring extracted from the help command query.

    Example:

        Reformat this docstring::

            Flags:
               -n -name        String
               -p -parent      String
               -s -shared
              -ss -skipSelect

        So it looks like this::

            Flags:
                name (n): String
                parent (p): String
                shared (s): None
                skipSelect (ss): None

    Also returns a list of all the flags so they can be added to the method
    definition (eg. "flag=None") so IDE can autocomplete them.

    Args:
        docstring (str): The docstring containing the flags to cleanup.

    Returns:
        tuple: The cleaned-up docstring with nicer flags, and the list of flags
    """
    lines = docstring.splitlines(True)

    # get header
    header = lines[0].strip()

    # parse other lines
    desc_lines = []
    flag_lines = []
    temp_flags = []
    for each in lines[1:]:
        line = each.strip()
        if "Flags:" in each:
            flag_lines.append(line)
        elif line.startswith("-") and line not in temp_flags:
            temp_flags.append(line)
        elif line:
            desc_lines.append(line)

    # parse and cleanup flags
    flags = []
    for line in temp_flags:
        shortname, longname, desc = None, None, None
        for each in line.split():
            if each.startswith("-") and not shortname:
                shortname = each[1:]
            elif each.startswith("-"):
                longname = each[1:]
            else:
                desc = each
        if not longname:
            longname, shortname = shortname, longname
        txt = "{} ({}): {}".format(longname, shortname, desc)
        flag_lines.append(indent(txt, 4))
        flag = longname if not iskeyword(longname) else shortname
        if flag:
            flags.append(flag)

    return header, desc_lines, flag_lines, flags



[docs]def generate_pypredef(module, outdir=None, doclink=True):
    """Generate pypredefs using Maya's help query to read command flags.

    Args:
        module (mod): Module from which you want to generate the pypredef.
        outdir (str): Directory in which you want to export the text file.
        doclink (bool): Adds a link to the online documentation.

    Note:
        There are a few maya commands (e.g. "nexCtx") that are almost
        1 MILLION line length... so there's a test to skip the command
        if the docstring is longer than 10k lines.

    Example:
        ::

            from maya import cmds
            generate_pypredef(cmds, outdir="~/Desktop")

    """
    filetext = ""
    # use the cmds.help method if extracting maya commands
    if module.__name__ == "maya.cmds":
        maya_urls = {}
        if doclink:
            maya_urls = get_maya_urls() or get_local_url()
        commands = sorted(cmds.help("*", list=True))
        for each in commands:
            if hasattr(cmds, each) and not iskeyword(each):
                strip = cmds.help(each).strip()
                if len(strip) > 10000:
                    continue
                header, l_desc, l_flags, all_flags = cleanup_flags(strip)
                header = "{}.\n".format(header) if header else header
                html = maya_urls.get(each, "")
                html = "\n{}\n".format(html) if html else html
                desc = "\n".join(l_desc)
                desc = "\n{}\n".format(desc) if desc else desc
                flags = "\n".join(l_flags)
                flags = "\n{}\n".format(flags) if flags else flags
                docstring = '"""{}{}{}{}\n"""\nreturn args, kwargs\n'
                docstring = docstring.format(header, html, desc, flags)
                def_flags = "=None, ".join([x for x in all_flags])
                def_flags += "=None, " if def_flags else ""
                def_txt = "\n\ndef {}({}*args, **kwargs):\n{}".format(
                    each, def_flags, indent(docstring, 4)
                )
                filetext += def_txt

    # use python to list commands otherwise
    else:
        for each in sorted(dir(module)):
            if bool(mel.eval("exists " + each)):
                strip = mel.eval("help %s" % each).strip("\n")
                strip = strip if "\n" not in strip else strip + "\n"
                if len(strip) > 10000:
                    continue
                docstring = '"""{}"""\nreturn args, kwargs\n'.format(strip)
                def_txt = "\n\ndef {}(*args, **kwargs):\n{}".format(
                    each, indent(docstring, 4)
                )
                filetext += def_txt

    # create path
    if not outdir:
        outdir = os.path.join(os.environ.get("HOME"), "pypredef")
    if not os.path.exists(outdir):
        os.makedirs(outdir)

    # export file
    file_path = os.path.join(outdir, "%s.pypredef" % module.__name__)
    with open(file_path, "w") as stream:
        stream.writelines(filetext)

    LOG.info("Pypredef generated and saved into %r", file_path)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.renamer

"""Convenient wrapper to the core and ui modules.

:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""


[docs]def show(*args, **kwargs):
    """Wrap the show function of the core module."""
    from . import core

    return core.show(*args, **kwargs)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.symmetry

"""Utility methods used to sort nodes and graphs.

:created: 20/11/2020
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging

from maya import cmds, mel

LOG = logging.getLogger(__name__)


[docs]class Symmetry(object):
    """Generates a symmetry table for selected mesh."""

[docs]    def __init__(self):
        self.table = {}
        self.edge = None
        self.mesh = None
        self.update()


    @property
    def center(self):
        """Get center vertices."""
        return self.get_side_vertices("center")

    @property
    def left(self):
        """Get left side vertices."""
        return self.get_side_vertices("left")

    @property
    def right(self):
        """Get right side vertices."""
        return self.get_side_vertices("right")

[docs]    @staticmethod
    def get_vertex_id(vertex):
        """Get vertex index from name."""
        return int(vertex.rsplit("[")[-1].rsplit("]")[0])


[docs]    def get_vertex_name(self, index):
        """Get vertex name from index."""
        return "{}.vtx[{}]".format(self.mesh, index)


[docs]    def get_side_vertices(self, side):
        """Get all components of given side."""
        return [self.get_vertex_name(i) for i in self.table.get(side)]


[docs]    def mirror_selection(self, add=False):
        """Mirror selected vertices.

        Args:
            add (bool): Add to existing selection when True.
        """
        selection = cmds.ls(selection=True, flatten=True)
        vertices = self.mirror(selection)
        cmds.select(vertices, add=add)


[docs]    def mirror(self, vertices):
        """Mirror vertices.

        Args:
            vertices (list): List of vertices to mirror.

        Yields:
            str: The next vertex full name in the given list.
        """
        for each in vertices:
            index = self.get_vertex_id(each)
            yield self.get_vertex_name(self.table[index])


[docs]    def update(self):
        """Generate a symmetry table."""
        # get selected edge, mesh name and all vertices
        self.edge = (cmds.ls(selection=True) or [None])[0]
        self.mesh = self.edge.rpartition(".")[0]

        # populate the table using maya topology symmetry (ergh...)
        try:
            cmds.symmetricModelling(self.edge, topoSymmetry=True)
            self.populate_table()
        except Exception:
            raise
        else:
            mel.eval("reflectionSetMode none;")


[docs]    def populate_table(self):
        """Populate the symmetry table with vertices.

        Notes:
            Maya topology symmetry must be already activated.
        """
        self.table.clear()

        vertices = cmds.ls(self.mesh + ".vtx[*]", flatten=True)
        for i, vtx in enumerate(vertices):
            if i in self.table:
                continue

            # select and find symmetrical vertices
            cmds.select(vtx, symmetry=True)
            selected = cmds.ls(selection=True, flatten=True)

            # if selection length is one, its a center vertex
            if len(selected) == 1:
                self.table[i] = i
                self.table.setdefault("center", []).append(i)
                continue

            # find opposite vertex index and add them to table
            opposite = [x for x in selected if x != vtx][0]
            j = self.get_vertex_id(opposite)
            self.table[i], self.table[j] = j, i

            # find which are left and right
            xpos = cmds.xform(
                selected,
                query=True,
                translation=True,
                worldSpace=True,
            )[0::3]
            min_id = xpos.index(min(xpos))
            left = i if vtx != selected[min_id] else j
            self.table.setdefault("left", []).append(left)
            right = i if vtx == selected[min_id] else j
            self.table.setdefault("right", []).append(right)






            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.symmetry_api

"""Utility methods used to sort nodes and graphs.

:created: 20/11/2020
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging

from maya import cmds, mel
from maya.api import OpenMaya

LOG = logging.getLogger(__name__)


[docs]class Symmetry(object):
    """Generates a symmetry table for selected mesh."""

[docs]    def __init__(self):
        self.table = {}
        self.edge = None
        self.mesh = None
        self.update()


    @property
    def center(self):
        """Get center vertices."""
        return self.get_side_vertices("center")

    @property
    def left(self):
        """Get left side vertices."""
        return self.get_side_vertices("left")

    @property
    def right(self):
        """Get right side vertices."""
        return self.get_side_vertices("right")

[docs]    @staticmethod
    def get_vertex_id(vertex):
        """Get vertex index from name.

        Args:
            vertex (str): Full vertex name (eg. "mesh.vtx[15]")

        Return:
            int: Index of the vertex as integer.
        """
        return int(vertex.rsplit("[")[-1].rsplit("]")[0])


[docs]    def get_vertex_name(self, index):
        """Get vertex name from index.

        Args:
            index (int): Index of the vertex.

        Return:
            str: Full vertex name (eg. "mesh.vtx[15]")
        """
        return "{}.vtx[{}]".format(self.mesh, index)


[docs]    def get_side_vertices(self, side):
        """Get all components of given side.

        Args:
            side (str): Side of the table to query.
                Either "left", "center" or "right".

        Returns:
            list: List of side-vertices.
        """
        return [self.get_vertex_name(i) for i in self.table.get(side)]


[docs]    def mirror_selection(self, add=False):
        """Mirror selected vertices.

        Args:
            add (bool): Add to existing selection when True.
        """
        selection = cmds.ls(selection=True, flatten=True)
        vertices = self.mirror(selection)
        cmds.select(vertices, add=add)


[docs]    def mirror(self, vertices):
        """Mirror vertices.

        Args:
            vertices (list): List of vertices to mirror.

        Yields:
            str: The next vertex full name in the given list.
        """
        for each in vertices:
            index = self.get_vertex_id(each)
            yield self.get_vertex_name(self.table[index])


[docs]    def update(self):
        """Generate a symmetry table."""
        # get selected edge, mesh name and all vertices
        self.edge = (cmds.ls(selection=True) or [None])[0]
        self.mesh = self.edge.rpartition(".")[0]

        # populate the table using maya topology symmetry (ergh...)
        try:
            cmds.symmetricModelling(self.edge, topoSymmetry=True)
            self.populate_table()
        except Exception:
            raise
        else:
            mel.eval("reflectionSetMode none;")


[docs]    def populate_table(self):
        """Populate the symmetry table with vertices.

        Notes:
            Maya topology symmetry must be activated.
        """
        self.table.clear()

        cmds.select(self.mesh + ".vtx[*]", symmetry=True)
        rich_selection = OpenMaya.MGlobal.getRichSelection()
        cmds.select(clear=True)

        clean_list = rich_selection.getSymmetry()
        clean_sel_iter = OpenMaya.MItSelectionList(clean_list)
        while not clean_sel_iter.isDone():
            clean_dag, clean_obj = clean_sel_iter.getComponent()
            clean_vtx_iter = OpenMaya.MItMeshVertex(clean_dag, clean_obj)
            while not clean_vtx_iter.isDone():
                clean_index = int(clean_vtx_iter.index())
                clean_vtx = "%s.vtx[%s]" % (self.mesh, clean_index)

                # TODO: Figure something to speed this up...
                cmds.select(clean_vtx, symmetry=True)

                sym_rich_sel = OpenMaya.MGlobal.getRichSelection()
                sym_list = sym_rich_sel.getSelection()
                sym_sel_iter = OpenMaya.MItSelectionList(sym_list)
                sym_dag, sym_obj = sym_sel_iter.getComponent()
                sym_vtx_iter = OpenMaya.MItMeshVertex(sym_dag, sym_obj)
                sym_index = int(sym_vtx_iter.index())
                self.table[clean_index] = sym_index
                self.table.setdefault("left", set()).add(clean_index)
                self.table[sym_index] = clean_index
                self.table.setdefault("right", set()).add(sym_index)
                clean_vtx_iter.next()
            clean_sel_iter.next()

        # add center vertices
        clean_sel_iter = OpenMaya.MItSelectionList(clean_list)
        mesh_dag, _ = clean_sel_iter.getComponent()
        points = OpenMaya.MFnMesh(mesh_dag).getPoints()
        for i in range(len(points)):
            if i not in self.table.keys() + self.table.values():
                self.table[i] = i
                self.table.setdefault("center", set()).add(i)


[docs]    @staticmethod
    def get_sides_from_rich(vertices):
        """Get resulting sides of a RichSelection in symmetry.

        Args:
            vertices (list): Vertices to select for symmetry.

        Returns:
            tuple: Two `OpenMaya.MSelectionList`, being the result of the
                MRichSelection.getSelection and MRichSelection.getSymmetry
                methods.
        """
        cmds.select(vertices, symmetry=True)
        rich_selection = OpenMaya.MGlobal.getRichSelection()
        selection = rich_selection.getSelection()
        symmetry = rich_selection.getSymmetry()
        cmds.select(clear=True)

        return selection, symmetry






            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.vector_plane

# pylint: disable=missing-docstring, maya-short-flag, invalid-name, unused-argument
"""Symmetry stuff.

:created: 14/01/2019
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from functools import partial

from PySide2 import QtWidgets
from maya import cmds
import pymel.core as pm
import pymel.core.datatypes as dt
import pymel.core.nodetypes as nt


class PlaneVector(QtWidgets.QDialog):
    """Quickly place items in a 3-points plane."""

    def __init__(self):
        super(PlaneVector, self).__init__()
        self.fields = []
        self.setup_ui()
        self.objects_radio.setChecked(True)

    def setup_ui(self):
        """Create the UI widgets."""
        main_layout = QtWidgets.QVBoxLayout(self)
        main_layout.setContentsMargins(5, 5, 5, 5)
        main_layout.setSpacing(2)

        # create option layout
        option_layout = QtWidgets.QHBoxLayout()
        option_layout.setContentsMargins(0, 0, 0, 0)
        option_layout.setSpacing(2)

        self.points_radio = QtWidgets.QRadioButton("Points", self)
        self.points_radio.setChecked(True)
        self.objects_radio = QtWidgets.QRadioButton("Nodes", self)
        self.set_button = QtWidgets.QPushButton("SET", self)

        option_layout.addWidget(self.points_radio)
        option_layout.addWidget(self.objects_radio)
        option_layout.addStretch()
        option_layout.addWidget(self.set_button)

        main_layout.addLayout(option_layout)

        # create points layouts
        for _ in range(1, 4):
            line_layout = QtWidgets.QHBoxLayout()
            line_layout.setContentsMargins(0, 0, 0, 0)
            line_layout.setSpacing(2)

            for i in range(3):
                line_field = QtWidgets.QLineEdit(self)
                line_field.setEnabled(False)
                line_field.setText("0.0000")
                line_layout.addWidget(line_field)
                if i > 0:
                    self.objects_radio.toggled.connect(line_field.setHidden)
                self.fields.append(line_field)
            main_layout.addLayout(line_layout)

        # create scale layout
        scale_layout = QtWidgets.QHBoxLayout()
        scale_layout.setContentsMargins(0, 0, 0, 0)
        scale_layout.setSpacing(2)

        scale_field = QtWidgets.QLineEdit(self)
        scale_field.setText("1.0000")
        scale_button = QtWidgets.QPushButton("Scale", self)

        scale_layout.addWidget(scale_field)
        scale_layout.addWidget(scale_button)
        scale_layout.setStretch(0, 1)
        scale_layout.setStretch(1, 1)
        main_layout.addLayout(scale_layout)

        # create buttons layout
        button_layout = QtWidgets.QHBoxLayout()
        button_layout.setContentsMargins(0, 0, 0, 0)
        button_layout.setSpacing(2)

        zero_button = QtWidgets.QPushButton("0", self)
        mirror_button = QtWidgets.QPushButton("-1", self)

        button_layout.addWidget(zero_button)
        button_layout.addWidget(mirror_button)
        main_layout.addLayout(button_layout)

        main_layout.addStretch()
        self.resize(0, 0)


[docs]def mirror_layout():  # pylint: disable=too-many-locals
    window = pm.window(title="Vector Plane Tool")
    c = pm.columnLayout(adj=1, p=window)
    b = pm.button(p=c, label="Set")
    h1 = pm.horizontalLayout(p=c, spacing=1)
    f1 = cmds.floatField(v=0, en=False)
    f2 = cmds.floatField(v=0, en=False)
    f3 = cmds.floatField(v=0, en=False)
    h1.redistribute()
    h2 = pm.horizontalLayout(p=c, spacing=1)
    f4 = cmds.floatField(v=0, en=False)
    f5 = cmds.floatField(v=0, en=False)
    f6 = cmds.floatField(v=0, en=False)
    h2.redistribute()
    h3 = pm.horizontalLayout(p=c, spacing=1)
    f7 = cmds.floatField(v=0, en=False)
    f8 = cmds.floatField(v=0, en=False)
    f9 = cmds.floatField(v=0, en=False)
    h3.redistribute()
    fieldsA = [f1, f2, f3]
    fieldsB = [f4, f5, f6]
    fieldsC = [f7, f8, f9]
    fields = [fieldsA, fieldsB, fieldsC]
    b.setCommand(partial(setMirrorToolCMD, fields=fields))
    h = pm.horizontalLayout(p=c, spacing=1)
    fl = cmds.floatField(v=1.0, ed=True)
    cmds.button(label="Scale", c=partial(mirrorToolCMD, fields=fields, fl=fl))
    h.redistribute()
    h = pm.horizontalLayout(p=c, spacing=1)
    cmds.button(label="0", c=partial(mirrorToolCMD, fields=fields, scale=0))
    cmds.button(label="-1", c=partial(mirrorToolCMD, fields=fields, scale=-1))
    h.redistribute()
    window.show()



[docs]def mirrorToolCMD(*args, **kwargs):
    fields = kwargs.get("fields", [])
    fl = kwargs.get("fl")
    scale = kwargs.get("scale", 1.0)
    valTupList = []
    for fg in fields:
        if cmds.floatField(fg[0], q=True, en=True):
            v1 = cmds.floatField(fg[0], q=True, v=1)
            v2 = cmds.floatField(fg[1], q=True, v=1)
            v3 = cmds.floatField(fg[2], q=True, v=1)
            valTupList.append((v1, v2, v3))
    if fl:
        scale = cmds.floatField(fl, q=True, v=True)
    objList = cmds.ls(sl=True, fl=True)
    for obj in objList:
        posTup = get_mirrorvector(obj, mirror=valTupList, scl=scale)
        cmds.xform(obj, ws=True, a=True, t=posTup)



[docs]def vector(*args):
    vec = None
    argLen = len(args)
    if argLen == 0:
        vec = dt.Vector(0)
    elif argLen == 1:
        if isinstance(args[0], dt.Vector):
            vec = args[0]
        elif isinstance(
            args[0], (basestring, pm.general.Component, nt.Transform)
        ):
            vec = dt.Vector(pm.xform(args[0], a=1, ws=True, q=1, t=1))
        elif isinstance(args[0], (list, tuple)):
            vec = dt.Vector(args[0])
    elif argLen == 2:
        if isinstance(args[0], dt.Vector):
            vec = args[1] - args[0]
        elif isinstance(
            args[0], (basestring, pm.general.Component, nt.Transform)
        ):
            a = dt.Vector(pm.xform(args[0], a=1, ws=True, q=1, t=1))
            b = dt.Vector(pm.xform(args[1], a=1, ws=True, q=1, t=1))
            vec = b - a
        elif isinstance(args[0], (list, tuple)):
            a = dt.Vector(args[0])
            b = dt.Vector(args[1])
            vec = b - a
    elif argLen > 2 and isinstance(args[0], (int, float)):
        vec = dt.Vector(args[:3])
    return vec



[docs]def get_mirrorvector(obj, **kwargs):
    mirList = kwargs.get("mirror", None)
    if isinstance(mirList[0], (list, tuple)):
        mVecList = map(vector, mirList)
    elif isinstance(mirList[0], dt.Vector):
        mVecList = mirList
    else:
        return None
    scl = kwargs.get("scl", -1.0)
    pVec = vector(obj)
    if len(mVecList) == 1:
        xVec = pVec - mVecList[0]
    elif len(mVecList) == 2:
        aVec = mVecList[0] - mVecList[1]
        bVec = mVecList[0] - pVec
        nVec = aVec ^ (aVec ^ bVec)
        eVec = pVec - mVecList[1]
        nMag = nVec.length()
        if nMag > 0:
            xVec = nVec * ((eVec * nVec) / nMag ** 2.0)
        else:
            xVec = dt.Vector(0)
    elif len(mVecList) == 3:
        aVec = mVecList[0] - mVecList[1]
        bVec = mVecList[0] - mVecList[2]
        nVec = aVec ^ bVec
        eVec = pVec - mVecList[0]
        nMag = nVec.length()
        xVec = nVec * ((eVec * nVec) / nMag ** 2.0)
    vec = (pVec - xVec) + (xVec * scl)
    return vec



[docs]def setMirrorToolCMD(callback, fields=None):
    selList = cmds.ls(sl=True, fl=True, hd=3)
    for fg in fields:
        for f in fg:
            cmds.floatField(f, e=True, v=0.0, en=False, pre=9)
    for sel, fg in zip(selList, fields):
        pos = cmds.xform(sel, ws=True, a=True, q=True, t=True)
        cmds.floatField(fg[0], e=True, v=pos[0], en=True)
        cmds.floatField(fg[1], e=True, v=pos[1], en=True)
        cmds.floatField(fg[2], e=True, v=pos[2], en=True)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.renamer.core

"""Renamer tool for maya.

:created: 06/04/2016
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
import logging

from maya import cmds

from .ui import RenamerUi
from .utils import UNDO

LOG = logging.getLogger(__name__)


[docs]def show(parent=None):
    """Show widget."""
    cls = Renamer(parent)
    cls.show()
    return cls



class Renamer(RenamerUi):
    """Core renamer class."""

    def __init__(self, parent=None):
        super(Renamer, self).__init__(parent=parent)
        self.conflict_detected = False
        self.setFocus()

    @staticmethod
    def get_uuid(node):
        """Get the given node's uuid."""
        return str(cmds.ls(node, uuid=True)[0])

    @staticmethod
    def get_node(uuid):
        """Get the node name from given uuid."""
        return cmds.ls(uuid)[0]

    def get_selection(self, as_name=False):
        """Get selection."""
        selection = cmds.ls(selection=True)
        if not selection:
            raise RuntimeError("Please, select something!")
        uuids = [self.get_uuid(x) for x in selection]
        return selection if as_name else uuids

    def check_conflict(self, name):
        """Check name conflicts."""
        if cmds.ls(name):
            if not self.conflict_detected:
                LOG.warning("Careful, name conflict detected: %s", name)
            self.conflict_detected = True

    @UNDO
    def hash_rename(self, text=None, start=None, letters=None):
        # pylint: disable=too-many-locals
        """Rename given text by replacing ###.

        Args:
            text (str): Text to rename. Must contains at least one "#".
            start (int): Value to start when replacing "#" with numbers
            letters (bool): Using letter instead of numbers when True.

        """
        # gather informations from UI (or from kwargs)
        text = text or self.hash_text.text()
        start = start or self.hash_spinbox.value()
        letters = letters or self.hash_letters_radio.isChecked()
        pad = text.count("#")

        # get selection and size
        uuids = self.get_selection()
        size = len(uuids)

        # set conflict var and cleanup script edit
        self.conflict_detected = False

        # return if not text or selection
        if not text:
            LOG.warning("Please, type something in textField")
            return
        elif not pad:
            LOG.warning("Couldn't find any '#'...")
            return

        # cleanup new name
        if " " in text:
            text = text.replace(" ", "_")

        # check the padding
        selection_pad = len(str(size + start - 1))
        padding = pad
        if selection_pad > pad:
            padding = selection_pad

        # replace hashes and format name
        if letters:
            alpha = start / 27
            new_name = text.replace("#" * pad, "{0}")
        else:
            new_name = text.replace("#" * pad, "{0:0%dd}" % padding)

        # temp rename to avoid bad names
        orig_name_dict = {}
        for i, uuid in enumerate(uuids):
            node = self.get_node(uuid)
            orig_name_dict[i] = node
            cmds.rename(node, "HASH_rename_%02d_TMP" % i)

        # rename each elements
        for i, uuid in enumerate(uuids):
            name = i + start
            if letters:
                # check padding
                if size + start > 27:
                    letter_a = [chr(65 + j) for j in range(26)][alpha]
                    letter_b = [chr(65 + j) for j in range(26)][name % 26 - 1]
                    if name % 26 == 0 and i > 0:
                        alpha += 1
                    nice_name = new_name.format(letter_a + letter_b)
                else:
                    nice_name = new_name.format(chr(64 + name))
            else:
                nice_name = new_name.format(name)

            # rename command
            self.check_conflict(nice_name)
            cmds.rename(self.get_node(uuid), nice_name)

    @UNDO
    def search_replace(self, search=None, replace=None, hierarchy=None):
        """Replace the 'search' text with the 'replace' text.

        Args:
            search (str): String to search within text.
            replace (str): String used to replaced if match is found.
            hierarchy (bool): Rename every nodes below if True.

        """
        search = search or self.search_text.text()
        replace = replace or self.replace_text.text()
        hierarchy = hierarchy or self.hierarchy_radio.isChecked()

        # get selection and size
        uuids = self.get_selection()

        # check hierarchy
        if hierarchy:
            nodes = [self.get_node(x) for x in uuids]
            nodes = cmds.ls(nodes, dagObjects=True)
            uuids = [self.get_uuid(x) for x in nodes]

        # set conflict var
        self.conflict_detected = False

        # return if not text or selection
        if not search:
            LOG.warning("Please, type something in the 'Search' field")
            return

        # rename each elements
        for uuid in uuids:
            node = self.get_node(uuid)
            base_name = node.rsplit("|")[-1]
            new_name = base_name.replace(search, replace)
            if new_name != base_name:
                self.check_conflict(new_name)
                cmds.rename(node, new_name)

    @UNDO
    def prefix_suffix(self, prefix=None, suffix=None, mode=None):
        """Add, remove, or replace prefixes and/or suffixes.

        Args:
            prefix (bool): True if you want to update the prefix.
            suffix (bool): True if you want to update the suffix.
            mode (str): The mode to use.
                Must be "add", "replace", or "remove"

        """
        _prefix = None
        if prefix is True and mode in ["add", "replace"]:
            _prefix = self.prefix_text.text()
        elif prefix is not None:
            _prefix = prefix

        _suffix = None
        if suffix is True and mode in ["add", "replace"]:
            _suffix = self.suffix_text.text()
        elif suffix is not None:
            _suffix = suffix

        # get selection and size
        uuids = self.get_selection()

        # set conflict var
        self.conflict_detected = False

        # rename each elements
        for uuid in uuids:
            node = self.get_node(uuid)
            base_name = node.rsplit("|")[-1]
            split_name = base_name.rsplit("_")
            if _prefix:
                if mode == "add":
                    new_name = _prefix + "_" + base_name
                elif mode == "remove":
                    split_name.pop(0)
                    new_name = "_".join(split_name)
                elif mode == "replace":
                    split_name.pop(0)
                    new_name = "_".join([_prefix] + split_name)
            elif _suffix:
                if mode == "add":
                    new_name = base_name + "_" + _suffix
                elif mode == "remove":
                    split_name.pop(-1)
                    new_name = "_".join(split_name)
                elif mode == "replace":
                    split_name.pop(-1)
                    new_name = "_".join(split_name + [_suffix])
            else:
                if _prefix is None:
                    LOG.warning("Please, type something in the 'Suffix' field")
                elif _suffix is None:
                    LOG.warning("Please, type something in the 'Prefix' field")
                LOG.warning(
                    "Please, type something in the 'Prefix' or 'Suffix' field"
                )
                return
            cmds.rename(node, new_name)
        return




            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.renamer.ui

"""Main UI for the renamer.

:created: 06/04/2016
:author: Benoit Gielly <benoit.gielly@gmail.com>
"""
from functools import partial

from PySide2 import QtCore, QtWidgets

from .utils import check_image


[docs]def maya_window():
    """Return the MayaWindow if in Maya else None."""
    for each in QtWidgets.QApplication.topLevelWidgets():
        if each.objectName() == "MayaWindow":
            return each
    return None



class GroupBox(QtWidgets.QGroupBox):
    """Create a custom groupBox."""

    def __init__(self, title, visible=True, color=None, height=None):
        super(GroupBox, self).__init__()
        self.default_visibility = visible
        self.header_color = color or "palette(light)"
        self.header_height = height or 24

        # set properties
        self.setStyleSheet(self.css)
        self.setCheckable(True)
        self.setTitle(title)
        self.setStyle(QtWidgets.QStyleFactory.create("Fusion"))
        self.setFlat(True)

        # add a layout
        main_layout = QtWidgets.QVBoxLayout(self)
        top = self.header_height
        main_layout.setContentsMargins(0, top if top > 0 else 1, 0, 0)
        main_layout.setSpacing(0)

        # create content widget
        self.widget = QtWidgets.QFrame(self)
        main_layout.addWidget(self.widget)
        self.layout = QtWidgets.QVBoxLayout(self.widget)
        self.layout.setContentsMargins(0, 0, 0, 0)
        self.layout.setSpacing(1)

        # set signal and visibility
        self.setChecked(self.default_visibility)
        self.setFocusPolicy(QtCore.Qt.NoFocus)

    def set_style(self, shape, shadow):
        """Set the children frame style.

        Args:
            shape (str): Any property belonging to QtWidgets.QFrame.Shape
            shadow (str): Any property belonging to QtWidgets.QFrame.Shadow
        """
        shape = getattr(self.widget, shape, None)
        if shape:
            self.widget.setFrameShape(shape)

        shadow = getattr(self.widget, shadow, None)
        if shadow:
            self.widget.setFrameShadow(shadow)

    @property
    def css(self):
        """Create the styleSheet for the groupBox."""
        css = """
            GroupBox {
                font: bold;
                border: none;
            }
            GroupBox::title {
                padding-right: 10000;
                background-color: %s;
            }
            GroupBox::indicator {
                width: %s;
                height: %s;
            }
            GroupBox::indicator:checked {
                image: url(%s);
            }
            GroupBox::indicator:unchecked {
                image: url(%s);
            }
        """
        css = css % (
            self.header_color,
            self.header_height,
            self.header_height,
            check_image("../arrow_down.png", normalized=True),
            check_image("../arrow_right.png", normalized=True),
        )

        return css

    def setChecked(self, checked):  # pylint: disable=invalid-name
        """Add the widget visibility toggle to the setChecked method."""
        super(GroupBox, self).setChecked(checked)
        self.widget.setVisible(checked)

    def mouseReleaseEvent(self, event):  # pylint: disable=invalid-name
        """Trigger the setChecked method when mouse is released."""
        pos_y = event.pos().y()
        if pos_y < self.header_height:
            self.setChecked(1 - self.isChecked())
            self.shift_expand()

    def shift_expand(self):
        """Expand all siblings when shift is pressed.

        Note:
            Pressing "Ctrl" will reset the visibility to default.
        """
        modifier = QtWidgets.QApplication.queryKeyboardModifiers()
        if modifier != QtCore.Qt.ShiftModifier:
            return

        siblings = []
        for each in self.parent().children() or []:
            if isinstance(each, GroupBox):
                siblings.append(each)

        visibility = self.isChecked()
        index = siblings.index(self) or 0
        for each in siblings[index::]:
            each.setChecked(visibility)


class RenamerUi(QtWidgets.QDialog):
    """Main UI for the renamer."""

    def __init__(self, *args, **kwargs):
        parent = kwargs.pop("parent", None) or maya_window()
        super(RenamerUi, self).__init__(parent=parent, *args, **kwargs)

        # get icons
        self.icons = {}
        for each in ["rename", "add", "remove", "replace"]:
            name = "../{0}.png".format(each)
            self.icons[each] = check_image(name, as_icon=True)

        # set properties
        self.setWindowTitle("Renamer")
        self.setStyleSheet(self.css)
        self.setup_ui()

    @property
    def css(self):
        """Return the CSS string."""
        return """
            QWidget, Qlabel {
                font: 9pt utopia;
                color: rgb(220,220,220)
            }
            QLineEdit {
                font: 10pt helvetica;
                background-color: None
            }
        """

    def keyPressEvent(self, event):  # pylint: disable=invalid-name
        """Override the keyPressedEvent to avoid Maya taking focus out."""
        pass

    def hash_rename(self, text=None, start=None, letters=None):
        """Override this method in the main class."""
        pass

    def search_replace(self, search=None, replace=None, hierarchy=None):
        """Override this method in the main class."""
        pass

    def prefix_suffix(self, prefix=None, suffix=None, mode=None):
        """Override this method in the main class."""
        pass

    def setup_ui(self):  # pylint: disable=too-many-statements, too-many-locals
        """Create widgets."""
        main_layout = QtWidgets.QVBoxLayout(self)
        main_layout.setSpacing(2)
        main_layout.setContentsMargins(2, 2, 2, 2)

        # --- HASH RENAME
        hash_box = GroupBox("Hash rename", color="None")

        hash_row1 = QtWidgets.QHBoxLayout()
        hash_row1.setSpacing(5)
        hash_row1.setContentsMargins(2, 2, 2, 2)
        hash_box.layout.addLayout(hash_row1)

        self.hash_text = QtWidgets.QLineEdit(hash_box)
        tip = 'Use hashes ("##") for padding'
        self.hash_text.setToolTip(tip)
        self.hash_text.setStatusTip(tip)
        self.hash_text.setPlaceholderText(" L name ## suffix")
        self.hash_text.returnPressed.connect(self.hash_rename)

        hash_start_label = QtWidgets.QLabel(hash_box)
        tip = "Choose the start index"
        hash_start_label.setToolTip(tip)
        hash_start_label.setStatusTip(tip)
        hash_start_label.setText("Start :")

        self.hash_spinbox = QtWidgets.QSpinBox(hash_box)
        self.hash_spinbox.setMinimum(1)
        tip = "Choose the start index"
        self.hash_spinbox.setToolTip(tip)
        self.hash_spinbox.setStatusTip(tip)

        hash_row1.addWidget(self.hash_text)
        hash_row1.addWidget(hash_start_label)
        hash_row1.addWidget(self.hash_spinbox)
        hash_row1.setStretch(0, 1)

        hash_row2 = QtWidgets.QHBoxLayout()
        hash_row2.setSpacing(0)
        hash_row2.setContentsMargins(2, 2, 2, 2)
        hash_box.layout.addLayout(hash_row2)

        self.hash_number_radio = QtWidgets.QRadioButton(hash_box)
        self.hash_number_radio.setChecked(True)
        tip = 'Replace hashes ("##") with numbers'
        self.hash_number_radio.setToolTip(tip)
        self.hash_number_radio.setStatusTip(tip)
        self.hash_number_radio.setText("Numbers")

        self.hash_letters_radio = QtWidgets.QRadioButton(hash_box)
        tip = 'Replace hashes ("##") with letters'
        self.hash_letters_radio.setToolTip(tip)
        self.hash_letters_radio.setStatusTip(tip)
        self.hash_letters_radio.setText("Letters")

        hash_rename_btn = QtWidgets.QPushButton(hash_box)
        hash_rename_btn.setMaximumWidth(30)
        hash_rename_btn.setMinimumHeight(26)
        hash_rename_btn.setIcon(self.icons["rename"])
        hash_rename_btn.setToolTip("Execute hash renamer")
        hash_rename_btn.setStatusTip("Execute hash renamer")
        hash_rename_btn.clicked.connect(self.hash_rename)

        hash_row2.addWidget(self.hash_number_radio)
        hash_row2.addWidget(self.hash_letters_radio)
        hash_row2.addWidget(hash_rename_btn)

        main_layout.addWidget(hash_box)

        # SEARCH AND REPLACE ---
        snr_box = GroupBox("Search and replace", color="None")

        self.search_text = QtWidgets.QLineEdit(snr_box)
        tip = "Type in string to search"
        self.search_text.setToolTip(tip)
        self.search_text.setStatusTip(tip)
        self.search_text.setPlaceholderText(" Search")
        self.search_text.returnPressed.connect(self.search_replace)

        self.replace_text = QtWidgets.QLineEdit(snr_box)
        tip = "Type in string to replace with"
        self.replace_text.setStatusTip(tip)
        self.replace_text.setWhatsThis(tip)
        self.replace_text.setPlaceholderText(" Replace")
        self.replace_text.returnPressed.connect(self.search_replace)

        snr_box.layout.addWidget(self.search_text)
        snr_box.layout.addWidget(self.replace_text)

        snr_row = QtWidgets.QHBoxLayout()
        snr_row.setSpacing(0)
        snr_row.setContentsMargins(2, 2, 2, 2)
        snr_box.layout.addLayout(snr_row)

        self.select_radio = QtWidgets.QRadioButton(snr_box)
        self.select_radio.setChecked(True)
        tip = "Affects the current selection"
        self.select_radio.setToolTip(tip)
        self.select_radio.setStatusTip(tip)
        self.select_radio.setText("Select")

        self.hierarchy_radio = QtWidgets.QRadioButton(snr_box)
        tip = "Affects the whole hierarchy under selection"
        self.hierarchy_radio.setToolTip(tip)
        self.hierarchy_radio.setStatusTip(tip)
        self.hierarchy_radio.setText("Hierarchy")

        snr_rename_btn = QtWidgets.QPushButton(snr_box)
        snr_rename_btn.setMaximumWidth(30)
        snr_rename_btn.setMinimumHeight(26)
        snr_rename_btn.setIcon(self.icons["rename"])
        tip = "Execute search & replace"
        snr_rename_btn.setToolTip(tip)
        snr_rename_btn.setStatusTip(tip)
        snr_rename_btn.clicked.connect(self.search_replace)

        snr_row.addWidget(self.select_radio)
        snr_row.addWidget(self.hierarchy_radio)
        snr_row.addWidget(snr_rename_btn)

        main_layout.addWidget(snr_box)

        # PREFIX AND SUFFIX ---
        pns_box = GroupBox("Prefix and suffix", color="None")

        prefix_row = QtWidgets.QHBoxLayout()
        prefix_row.setSpacing(0)
        prefix_row.setContentsMargins(2, 2, 2, 2)
        pns_box.layout.addLayout(prefix_row)

        self.prefix_text = QtWidgets.QLineEdit(pns_box)
        self.prefix_text.setStatusTip("Type prefix here")
        self.prefix_text.setWhatsThis("Type prefix here")
        self.prefix_text.setPlaceholderText(" Prefix")
        cmd = partial(self.prefix_suffix, prefix=True, mode="replace")
        self.prefix_text.returnPressed.connect(cmd)

        prefix_replace_btn = QtWidgets.QPushButton(pns_box)
        prefix_replace_btn.setMaximumWidth(30)
        prefix_replace_btn.setMinimumHeight(26)
        prefix_replace_btn.setIcon(self.icons["replace"])
        tip = "Replace current prefix with given one"
        prefix_replace_btn.setToolTip(tip)
        prefix_replace_btn.setStatusTip(tip)
        cmd = partial(self.prefix_suffix, prefix=True, mode="replace")
        prefix_replace_btn.clicked.connect(cmd)

        prefix_add_btn = QtWidgets.QPushButton(pns_box)
        prefix_add_btn.setMaximumWidth(30)
        prefix_add_btn.setMinimumHeight(26)
        prefix_add_btn.setIcon(self.icons["add"])
        tip = "Add given prefix"
        prefix_add_btn.setToolTip(tip)
        prefix_add_btn.setStatusTip(tip)
        cmd = partial(self.prefix_suffix, prefix=True, mode="add")
        prefix_add_btn.clicked.connect(cmd)

        prefix_remove_btn = QtWidgets.QPushButton(pns_box)
        prefix_remove_btn.setMaximumWidth(30)
        prefix_remove_btn.setMinimumHeight(26)
        prefix_remove_btn.setIcon(self.icons["remove"])
        tip = "Remove current prefix"
        prefix_remove_btn.setToolTip(tip)
        prefix_remove_btn.setStatusTip(tip)
        cmd = partial(self.prefix_suffix, prefix=True, mode="remove")
        prefix_remove_btn.clicked.connect(cmd)

        prefix_row.addWidget(self.prefix_text)
        prefix_row.addWidget(prefix_replace_btn)
        prefix_row.addWidget(prefix_add_btn)
        prefix_row.addWidget(prefix_remove_btn)
        prefix_row.setStretch(0, 1)

        suffix_row = QtWidgets.QHBoxLayout()
        suffix_row.setSpacing(0)
        suffix_row.setContentsMargins(2, 2, 2, 2)
        pns_box.layout.addLayout(suffix_row)

        self.suffix_text = QtWidgets.QLineEdit(pns_box)
        tip = "Type suffix here"
        self.suffix_text.setStatusTip(tip)
        self.suffix_text.setWhatsThis(tip)
        self.suffix_text.setPlaceholderText(" Suffix")
        cmd = partial(self.prefix_suffix, suffix=True, mode="replace")
        self.suffix_text.returnPressed.connect(cmd)

        suffix_replace_btn = QtWidgets.QPushButton(pns_box)
        suffix_replace_btn.setMaximumWidth(30)
        suffix_replace_btn.setMinimumHeight(26)
        suffix_replace_btn.setIcon(self.icons["replace"])
        tip = "Replace current suffix with given one"
        suffix_replace_btn.setToolTip(tip)
        suffix_replace_btn.setStatusTip(tip)
        cmd = partial(self.prefix_suffix, suffix=True, mode="replace")
        suffix_replace_btn.clicked.connect(cmd)

        suffix_add_btn = QtWidgets.QPushButton(pns_box)
        suffix_add_btn.setMaximumWidth(30)
        suffix_add_btn.setMinimumHeight(26)
        suffix_add_btn.setIcon(self.icons["add"])
        tip = "Add given suffix"
        suffix_add_btn.setToolTip(tip)
        suffix_add_btn.setStatusTip(tip)
        cmd = partial(self.prefix_suffix, suffix=True, mode="add")
        suffix_add_btn.clicked.connect(cmd)

        suffix_remove_btn = QtWidgets.QPushButton(pns_box)
        suffix_remove_btn.setMaximumWidth(30)
        suffix_remove_btn.setMinimumHeight(26)
        suffix_remove_btn.setIcon(self.icons["remove"])
        tip = "Remove current suffix"
        suffix_remove_btn.setToolTip(tip)
        suffix_remove_btn.setStatusTip(tip)
        cmd = partial(self.prefix_suffix, suffix=True, mode="remove")
        suffix_remove_btn.clicked.connect(cmd)

        suffix_row.addWidget(self.suffix_text)
        suffix_row.addWidget(suffix_replace_btn)
        suffix_row.addWidget(suffix_add_btn)
        suffix_row.addWidget(suffix_remove_btn)
        suffix_row.setStretch(0, 1)

        main_layout.addWidget(pns_box)
        main_layout.addStretch()




            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.tools.renamer.utils

"""Utils function for the renamer.

:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from functools import partial, wraps
import inspect
import os
from traceback import print_exc

from PySide2 import QtCore, QtGui


def _undo_me(func, args, kwargs):
    from maya import cmds

    cmds.undoInfo(openChunk=True)
    func_return = None
    try:
        func_return = func(*args, **kwargs)
    except BaseException:
        print_exc()
    finally:
        cmds.undoInfo(closeChunk=True)
    return func_return


[docs]def method_decorator(func, undo=False):  # noqa
    """Decorate a method to make it undoable."""

    @wraps(func)
    def decorator(*args, **kwargs):
        """Actual method being run."""
        if undo:
            func_return = _undo_me(func, args, kwargs)
        else:
            func_return = func(*args, **kwargs)
        return func_return

    return decorator



UNDO = partial(method_decorator, undo=True)


[docs]def check_image(icon, normalized=False, as_icon=False):
    """Convert the given image path to full path name.

    Args:
        icon (str): Name of the icon to check
        normalized (bool): Normalize the path to slash forward (works on all OS)
        as_icon (bool): Return a QIcon of the found image file.

    Returns:
        str: Updated icon path so it's ready to be used.

    """
    # create a list of paths to lookup icons
    icon_paths = []
    for each in (inspect.stack()[1][1], __file__):
        icon_folder = os.path.join(os.path.dirname(each), "icons")
        if os.path.exists(icon_folder):
            icon_paths.append(icon_folder)

    # check for relatives path icons
    if icon.startswith(".."):
        for each in icon_paths:
            _icon = os.path.join(each, icon[3:])
            if os.path.exists(_icon):
                icon = _icon
                break
    elif not os.path.isfile(icon):
        icon = ":/{0}".format(icon)

    # when icon file doesn't seem to exist
    if not QtCore.QFile.exists(icon):
        return None

    # normalize the path for windows
    icon = icon.replace(os.sep, "/") if normalized else icon

    # return as icon
    if as_icon:
        icon = QtGui.QIcon(icon)

    return icon





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.ui.dock

"""Make any window dockable within Maya.

:created: 8 Jun 2018
:author: Benoit Gielly <benoit.gielly@gmail.com>

"""
from PySide2.QtCore import QObject
from maya import cmds, mel

from . import utils


[docs]def dock_widget(widget, label="DockWindow", area="right", floating=False):
    """Dock the given widget properly for both M2016 and 2017+."""
    # convert widget to Qt if needed
    if not issubclass(widget.__class__, QObject):
        widget = utils.to_qwidget(widget)

    # make sure our widget has a name
    name = widget.objectName()
    if not name:
        name, num = label + "_mainWindow", 1
        while cmds.control(name, exists=True):
            name = label + "_mainWindow" + str(num)
            num += 1
        widget.setObjectName(label + "_mainWindow")

    # if `floating` is True, return with `widget.show()`
    if floating is True:
        if not widget.windowTitle():
            widget.setWindowTitle(label)
        widget.show()
        return widget

    # make sure the workspaceControl doesn't exist yet
    control = name + "_WorkspaceControl"
    if cmds.control(control, exists=True):
        cmds.deleteUI(control)

    # create workspaceControl (only works with Maya 2017+)
    flags = {"dockToControl": ["ToolBox", "right"]}
    if area == "right":
        # If the ChannelBox is not visible, fallback on the AttributeEditor.
        _control = "ChannelBoxLayerEditor"
        if not cmds.workspaceControl(_control, query=True, visible=True):
            _control = "AttributeEditor"
        flags = {"tabToControl": [_control, -1]}
    control = cmds.workspaceControl(control)
    cmds.workspaceControl(control, edit=True, label=label, r=True, **flags)

    # Convert workspace to Qt and add the widget into its layout.
    workspace = utils.to_qwidget(control)
    layout = workspace.layout()
    layout.addWidget(widget)

    return widget



[docs]def get_available_controls():
    """Return all the available Controls in list.

    Returns:
        list: List of existing workspaceControls.

    """
    if not hasattr(cmds, "workspaceControl"):
        return []

    tools = mel.eval("$ctrl_tmp_var = $gUIComponentToolBarArray;")
    docks = mel.eval("$ctrl_tmp_var = $gUIComponentDockControlArray;")
    controls = sorted(
        {x for x in tools + docks if cmds.workspaceControl(x, exists=True)}
    )

    return controls





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.ui.progress_bar

"""ProgressBar class to use in Maya.

ToDo:
    Convert to PySide and move to :mod:`bgdev.ui.widget`

:created: 23/05/2018
:author: Benoit Gielly <benoit.gielly@gmail.com>

"""
from PySide2 import QtCore, QtWidgets
from maya import cmds, mel

from . import utils


[docs]class ProgressBar2(object):
    """ProgressBar class."""

[docs]    def __init__(self):
        """Constructor."""
        parent = utils.main_window()
        self.progress_bar = QtWidgets.QProgressDialog(parent=parent)
        self.progress_bar.close()


    @property
    def status(self):
        """str: Update the status of the progressBar."""
        return self.progress_bar.labelText()

    @status.setter
    def status(self, text):
        self.progress_bar.setLabelText(text)

[docs]    def start(self, status="Begin operation...", maximum=100):
        """Start the process."""
        self.progress_bar.reset()
        self.progress_bar.setValue(0)
        self.progress_bar.setMaximum(maximum)
        self.progress_bar.setLabelText(status)
        self.progress_bar.show()
        self.progress_bar.setWindowModality(QtCore.Qt.WindowModal)


[docs]    def step(self):
        """Increase progress step by one."""
        QtCore.QCoreApplication.processEvents()
        if self.progress_bar.wasCanceled():
            raise RuntimeError("Operation cancelled by user")
        value = self.progress_bar.value() + 1
        if value <= self.progress_bar.maximum():
            self.progress_bar.setValue(value)


[docs]    def end(self):
        """Finish the process."""
        self.progress_bar.close()




[docs]class ProgressBar(object):
    """ProgressBar class."""

[docs]    def __init__(self):
        """Constructor."""
        self.progress_bar = self._create()
        self._status = ""


    @staticmethod
    def _create():
        """Create the progressBar widget."""
        try:
            progress_bar = mel.eval("$tmp = $gMainProgressBar")
            if not cmds.control(progress_bar, exists=True):
                progress_bar = None
        except RuntimeError:
            progress_bar = None

        return progress_bar

    @property
    def status(self):
        """str: Update the status of the progressBar."""
        return self._status

    @status.setter
    def status(self, status):
        self._status = status
        if self.progress_bar:
            cmds.progressBar(self.progress_bar, edit=True, status=self._status)

[docs]    def start(self, status="Begin operation...", value=100):
        """Start the process."""
        if self.progress_bar:
            self.status = status
            cmds.progressBar(
                self.progress_bar,
                edit=True,
                beginProgress=True,
                isInterruptable=True,
                status=self.status,
                maxValue=value,
            )


[docs]    def step(self, step=1):
        """Increase progress step by one."""
        if self.progress_bar:
            self.is_cancelled()
            cmds.progressBar(self.progress_bar, edit=True, step=step)


[docs]    def is_cancelled(self):
        """Check if progress was cancelled (esc. key pressed)."""
        if self.progress_bar:
            is_cancelled = cmds.progressBar(
                self.progress_bar,
                query=True,
                isCancelled=True,
            )
            if is_cancelled:
                raise RuntimeError("Operation cancelled by user")


[docs]    def end(self):
        """Finish the process."""
        if self.progress_bar:
            cmds.progressBar(self.progress_bar, edit=True, endProgress=True)






            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.ui.utils

"""Utility fonctions for UI.

:created: 8/02/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>

"""
import importlib
import inspect
import os
import pkgutil
import sys

from PySide2 import QtCore, QtGui, QtWidgets
import shiboken2


[docs]def main_window():
    """Return the QMainWindow for the current application."""
    # case: Maya
    if pkgutil.find_loader("maya"):
        for obj in QtWidgets.QApplication.topLevelWidgets():
            if obj.objectName() == "MayaWindow":
                return obj

    # case: Houdini
    if pkgutil.find_loader("hou"):
        module = importlib.import_module("hou")
        return getattr(module.qt, "mainWindow")()

    # case: Nuke
    if pkgutil.find_loader("nuke"):
        for obj in QtWidgets.QApplication.topLevelWidgets():
            cls_name = obj.metaObject().className()
            inherits = obj.inherits("QMainWindow")
            if inherits and cls_name == "Foundry::UI::DockMainWindow":
                return obj

    return None



[docs]def in_maya():
    """Check if we are in Maya or not.

    Return:
        bool: True if in maya else False
    """
    return "maya.bin" in sys.argv[0]



[docs]def maya_window():
    """Get Maya MainWindow as Qt.

    Returns:
        QtWidgets.QWidget: Maya main window as QtObject

    """
    return to_qwidget("MayaWindow")



[docs]def to_qwidget(ctrl):
    """Convert a Maya widget to a PySide2 QWidget.

    Args:
        ctrl (str): Name of the maya widget as a string.

    Returns:
        QtWidgets.QWidget: QWidget instance object of the given widget.
    """
    from maya import OpenMayaUI

    for method in ["findControl", "findLayout", "findMenuItem"]:
        ptr = getattr(OpenMayaUI.MQtUtil, method)(ctrl)
        if ptr:
            return shiboken2.wrapInstance(long(ptr), QtWidgets.QWidget)
    return None



[docs]def generate_qrc(path, name="resources", prefix="icons"):
    """Generate .qrc file based on given folder.

    Args:
        path (str): Path to icons folder.
        name (str): Name of the qrc file to generate. Default is "resources".
        prefix (str): Name of the icon prefix. Default is "icons".

    Returns:
        str: Path to the generated [qrc].py file.
    """
    qrc = '<RCC>\n\t<qresource prefix="{}">\n'.format(prefix)
    for each in sorted(os.listdir(path)):
        qrc += "\t\t<file>{0}</file>\n".format(each)
    qrc += "\t</qresource>\n</RCC>\n"

    qrc_file = os.path.join(path, name + ".qrc")
    with open(qrc_file, "w") as stream:
        stream.write(qrc)

    return qrc_file



[docs]def check_image(icon, normalized=True, as_icon=False):
    """Convert the given image path to full path name.

    Args:
        icon (str): Name of the icon to check
        normalized (bool): Normalize the path to slash forward (works on all OS)
        as_icon (bool): Return a QIcon of the found image file.

    Returns:
        str: Updated icon path so it's ready to be used.

    """
    # create a list of paths to lookup icons
    icon_paths = []
    for each in (inspect.stack()[1][1], __file__):
        icon_folder = os.path.join(os.path.dirname(each), "icons")
        if os.path.exists(icon_folder):
            icon_paths.append(icon_folder)

    # check for relatives path icons
    if icon.startswith(".."):
        for each in icon_paths:
            _icon = os.path.join(each, icon[3:])
            if os.path.exists(_icon):
                icon = _icon
                break
    elif not os.path.isfile(icon):
        icon = ":/{0}".format(icon)

    # when icon file doesn't seem to exist
    if not QtCore.QFile.exists(icon):
        return None

    # normalize the path for windows
    icon = icon.replace(os.sep, "/") if normalized else icon

    # return as icon
    if as_icon:
        icon = QtGui.QIcon(icon)

    return icon





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.attribute

"""Attribute utilities.

:author: Benoit Gielly (benoit.gielly@gmail.com)
"""
from ast import literal_eval

from maya import cmds


[docs]def create_separator_attribute(node, name=None):
    """Create a separator attribute on the given node.

    Args:
        node (str): Name of the node to add the separator attribute.
        name (str): Name nice (category)

    """
    i, node_attr = 1, "{0}.separator1".format(node)
    while cmds.objExists(node_attr):
        i += 1
        node_attr = "{0}.separator{1}".format(node, i)

    node, attr = node_attr.split(".")
    cmds.addAttr(
        node,
        longName=attr,
        niceName=name or "-" * 12,
        attributeType="enum",
        enumName=":--------",
    )
    cmds.setAttr(node_attr, channelBox=True)



[docs]def attributes_toggle(nodes=None, attr_list=None):
    """Toggle attributes between default and unlocked states.

    Args:
        nodes (list): List of nodes to toggle. If not given, use viewport selection.
        attr_list (list): List of extra attributes to toggle
    """

    attr_list = attr_list or []
    nodes = nodes or cmds.ls(selection=True)
    for node in nodes:
        if not attributes_restore(node):
            attributes_unlock(node, attr_list=attr_list)



[docs]def attributes_restore(node):
    """Restore previously unlocked attributes to their default state.

    Args:
        node (str): Node to restore attributes

    Returns:
        bool: False if attribute doesn't exists else True

    """

    attr_name = "attributes_state"
    base_attr = "{}.{}".format(node, attr_name)
    if not cmds.objExists(base_attr):
        return False

    attr_data = literal_eval(cmds.getAttr(base_attr) or "{}")
    for _attr, values in attr_data.iteritems():
        node_attr = "{}.{}".format(node, _attr)
        cmds.setAttr(node_attr, **values)

    cmds.deleteAttr(base_attr)

    return True



[docs]def attributes_unlock(node, base=True, user=True, attr_list=None):
    """Unlock attributes on given node

    Args:
        node (str): Node to unlock attributes
        attr_list (list): List of extra attributes to toggle
        base (bool): If True, will toggle base attributes (translate, rotate, scale, visibility).
        user (bool): If True, will toggle user's attributes.
    """

    if not cmds.objExists(node):
        return

    # build attributes list with base attrs, user defined, and passed ones
    if not attr_list:
        attr_list = []

    if base:
        attr_list.extend("trsv")
        attr_list.extend([x + y for x in "trs" for y in "xyz"])

    if user:
        attr_list.extend(cmds.listAttr(node, userDefined=True) or [])

    attr_list = list(set(attr_list))

    # create attribute if doesn't exist
    attr_name = "attributes_state"
    base_attr = "{}.{}".format(node, attr_name)

    # if attribute already exists and has value, skip.
    if cmds.objExists(base_attr) and cmds.getAttr(base_attr):
        return

    # if doesn't exists, create it
    if not cmds.objExists(base_attr):
        cmds.addAttr(node, longName=attr_name, dataType="string")

    # unlock each attributes and store their original state in a str(dict) attr
    attr_data = {}
    is_ref = cmds.referenceQuery(node, isNodeReferenced=True)
    flags = {} if is_ref else {"keyable": True}
    for _attr in attr_list:
        node_attr = "{}.{}".format(node, _attr)
        attr_data[_attr] = {
            "channelBox": cmds.getAttr(node_attr, channelBox=True),
            "keyable": cmds.getAttr(node_attr, keyable=True),
            "lock": cmds.getAttr(node_attr, lock=True),
        }

        cmds.setAttr(node_attr, lock=False, **flags)

    # convert data to string and store it on the node
    attr_str = str(attr_data)
    cmds.setAttr(base_attr, attr_str, type="string")





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.bindpose

"""Create and set bindpose on controlers.

:created: 17/01/2019
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
import json

import bgdev.utils.controler
import bgdev.utils.decorator
from maya import cmds
import pymel.core as pm

RIG_UNLOCK_LIST = [
    "translate",
    "translateX",
    "translateY",
    "translateZ",
    "rotate",
    "rotateX",
    "rotateY",
    "rotateZ",
    "scale",
    "scaleX",
    "scaleY",
    "scaleZ",
    "jointOrientX",
    "jointOrientY",
    "jointOrientZ",
    "visibility",
    "rotateOrder",
]


[docs]@bgdev.utils.decorator.UNDO_REPEAT
def create_bindpose():
    """Create a bindpose attribute on every controls."""
    attr_name = "bindpose_value"

    for ctrl in bgdev.utils.controler.get_all_controls():
        attr_data = {}
        all_attr = list(RIG_UNLOCK_LIST)
        all_attr.extend(cmds.listAttr(ctrl, userDefined=True) or [])

        # remove the unwanted attributes from the list
        for attr in ["attributeAliasList", attr_name]:
            if attr in all_attr:
                all_attr.remove(attr)

        # remove the attribute if its type is "message"
        for attr in list(all_attr):
            node_attr = "{0}.{1}".format(ctrl, attr)
            if not cmds.objExists(node_attr):
                all_attr.remove(attr)
            elif cmds.getAttr(node_attr, type=True) == "message":
                all_attr.remove(attr)

        for attr in all_attr:
            node_attr = "{0}.{1}".format(ctrl, attr)
            if cmds.getAttr(node_attr, lock=True):
                continue

            value = cmds.getAttr(node_attr)
            if isinstance(value, list) and isinstance(value[0], (list, tuple)):
                value = value[0]
            elif value is None:
                value = ""
            attr_data[attr] = value

        # create a string attribute to store the data
        node_attr = "{0}.{1}".format(ctrl, attr_name)
        if not cmds.objExists(node_attr):
            cmds.addAttr(ctrl, longName=attr_name, dataType="string")
        cmds.setAttr(node_attr, json.dumps(attr_data), type="string")



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def restore_bindpose(selected=True):
    """Restore the rig controls to their bindpose.

    Args:
        selected (bool): If True, reset only selected controls, otherwise
            reset every controls of each selected rigs.

    """
    nodes = cmds.ls(selection=True)
    if not selected:
        namespaces = set()
        for each in nodes:
            namespaces.add(each.rpartition(":")[0] + ":")

        nodes = []
        for each in namespaces:
            nodes.extend(
                [x.split(".")[0] for x in cmds.ls(each + "*.bindpose_value")]
            )

    for ctrl in nodes:
        if not cmds.objExists(ctrl + ".bindpose_value"):
            continue
        data = json.loads(cmds.getAttr(ctrl + ".bindpose_value"))
        for attr, value in data.items():
            node_attr = "{0}.{1}".format(ctrl, attr)
            if cmds.getAttr(node_attr, settable=True):
                # using pymel here to prevent multiple if/elses
                # for each attribute type...
                pm.setAttr(node_attr, value)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.color

"""Color utilites.

:created: 08/02/2019
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from PySide2.QtWidgets import QWidget


[docs]def convert_css_color(css_color):
    """Convert given color using the PySide2 CSS API.

    Args:
        css_color (str): Any color-string you would type in a Widget's CSS.

    Return:
        tuple: The RBG-converted color.

    """
    widget = QWidget()
    widget.setStyleSheet("background-color: " + css_color)
    widget.resize(1, 1)
    widget.show()
    color = widget.palette().background().color()
    widget.deleteLater()

    return tuple(color.getRgbF())





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.connections

"""
:created: 2017-03-10
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import print_function

from maya import cmds
from maya.api import OpenMaya


[docs]def disconnect_plugs(node, source=True, destination=True):
    """Disconnect all inputs and/or outputs of given node."""
    selection = OpenMaya.MSelectionList()
    selection.add(node)
    node_ = OpenMaya.MFnDependencyNode(selection.getDependNode(0))
    modifier = OpenMaya.MDagModifier()
    for plug in node_.getConnections():
        if source and plug.isDestination:
            modifier.disconnect(plug.source(), plug)
        if destination and plug.isSource:
            for each in plug.destinations():
                modifier.disconnect(plug, each)
    modifier.doIt()



[docs]def quick_connections():
    """Quickly connect transforms."""
    selection = cmds.ls(sl=1)
    msg = "Type the attribute names you want to quickly connect together :"
    result = cmds.promptDialog(title="Quick connections", message=msg)
    if result:
        trs = cmds.promptDialog(q=1, tx=1)
        for each in selection[1:]:
            if "t" in trs:
                if "x" in trs:
                    cmds.connectAttr(selection[0] + ".tx", each + ".tx")
                if "y" in trs:
                    cmds.connectAttr(selection[0] + ".ty", each + ".ty")
                if "z" in trs:
                    cmds.connectAttr(selection[0] + ".tz", each + ".tz")
                if not ("x" in trs or "y" in trs or "z" in trs):
                    cmds.connectAttr(selection[0] + ".t", each + ".t")

            if "r" in trs:
                if "x" in trs:
                    cmds.connectAttr(selection[0] + ".rx", each + ".rx")
                if "y" in trs:
                    cmds.connectAttr(selection[0] + ".ry", each + ".ry")
                if "z" in trs:
                    cmds.connectAttr(selection[0] + ".rz", each + ".rz")
                if not ("x" in trs or "y" in trs or "z" in trs):
                    cmds.connectAttr(selection[0] + ".r", each + ".r")

            if "s" in trs:
                if "x" in trs:
                    cmds.connectAttr(selection[0] + ".sx", each + ".sx")
                if "y" in trs:
                    cmds.connectAttr(selection[0] + ".sy", each + ".sy")
                if "z" in trs:
                    cmds.connectAttr(selection[0] + ".sz", each + ".sz")
                if not ("x" in trs or "y" in trs or "z" in trs):
                    cmds.connectAttr(selection[0] + ".s", each + ".s")

            if "j" in trs:
                cmds.connectAttr(selection[0] + ".jo", each + ".jo")

            if "v" in trs:
                cmds.connectAttr(selection[0] + ".v", each + ".v")



[docs]def pairblend_three_nodes():
    """Create pairblend between three nodes."""
    import pymel.core as pm

    # make sure selection order is active
    pref = pm.selectPref(query=True, trackSelectionOrder=True)
    if not pref:
        pm.selectPref(trackSelectionOrder=True)
        msg = "Turning on 'Selection-Order Tracking' option."
        msg += "You need to re-do your selection !"
        pm.error(msg)

    # get selection in order
    selection = pm.ls(os=1)

    # create pairBlend
    name = (
        selection[-1].name().rpartition("|")[-1].rpartition("_")[0]
        or selection[-1].rpartition("|")[-1]
    )
    pblend = pm.createNode("pairBlend", name=name + "_pairBlend")

    # pylint: disable=pointless-statement
    # connect pairBlend
    selection[0].translate >> pblend.inTranslate1
    selection[1].translate >> pblend.inTranslate2
    pblend.outTranslate >> selection[2].translate

    selection[0].rotate >> pblend.inRotate1
    selection[1].rotate >> pblend.inRotate2
    pblend.outRotate >> selection[2].rotate

    # create weight attribute
    if not selection[-1].hasAttr("weight"):
        selection[-1].addAttr(
            "weight", at="double", min=0, max=1, keyable=True
        )
    selection[-1].weight >> pblend.weight

    pm.select(selection)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.constraints

"""Utility methods about constraints.

:created: 05/03/2017
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging

from maya import cmds

import bgdev.utils.decorator

LOG = logging.getLogger(__name__)


[docs]@bgdev.utils.decorator.UNDO_REPEAT
def matrix_constraint_callback(srt="trs"):
    """Call back :func:`update intermediate`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 2 nodes!")

    for target in selection[1:]:
        matrix_constraint(selection[0], target, srt=srt)



[docs]def matrix_constraint(driver, target, srt="srt"):
    """Constraint one node to another using their worldMatrix attributes.

    Args:
        driver (str): The driver node
        target (str): The node that follow the driver.
        srt (str): The attributes to connect.

    Returns:
        tuple: The multMatrix and decomposeMatrix nodes.

    """
    cmds.loadPlugin("matrixNodes", quiet=True)

    # define/create nodes
    mult = cmds.createNode("multMatrix", name=target + "_multMatrix")
    decompose = cmds.createNode(
        "decomposeMatrix", name=target + "_decomposeMatrix"
    )

    # pylint: disable=pointless-statement,expression-not-assigned
    plug = driver + ".worldMatrix[0]"
    if cmds.nodeType(driver) == "choice":
        plug = driver + ".output"

    cmds.connectAttr(plug, mult + ".matrixIn[0]")
    cmds.connectAttr(target + ".parentInverseMatrix[0]", mult + ".matrixIn[1]")
    cmds.connectAttr(mult + ".matrixSum", decompose + ".inputMatrix")

    for attr in [x + y for x in srt.lower() for y in "xyz"]:
        cmds.connectAttr(
            "{0}.o{1}".format(decompose, attr), "{0}.{1}".format(target, attr)
        )

    return mult, decompose



[docs]def aim_to_children(up_vector=(0, 1, 0), aim_vector=(1, 0, 0)):
    """Find an up vector for the selection and aim toward each others.

    Args:
        up_vector:
        aim_vector:

    """
    import pymel.core as pm

    # make sure selection order is active
    pref = pm.selectPref(query=True, trackSelectionOrder=True)
    if not pref:
        pm.selectPref(trackSelectionOrder=True)
        msg = "Turning on 'Selection-Order Tracking' option."
        msg += "You need to re-do your selection !"
        pm.error(msg)

    # get selection in order
    selection = pm.ls(orderedSelection=True)

    # create up loc
    pt_up = pm.spaceLocator(name="pt_up")
    point = pm.pointConstraint([selection[0], selection[-1]], pt_up)
    aim = pm.aimConstraint(
        selection[-1],
        pt_up,
        upVector=(0, 1, 0),
        worldUpObject=selection[1],
        worldUpType="object",
        aimVector=(1, 0, 0),
    )
    pm.delete(point, aim)

    pt_a = selection[0].getTranslation(space="world")
    pt_b = selection[-1].getTranslation(space="world")
    dist = [0, (pt_a - pt_b).length(), 0]
    pm.move(
        pt_up, dist, relative=True, objectSpace=True, worldSpaceDistance=True,
    )

    # aim each others according to the pt_up Vector
    for i, each in enumerate(selection):
        if (i + 1) < len(selection):
            aim = pm.aimConstraint(
                selection[i + 1],
                each,
                upVector=up_vector,
                worldUpObject=pt_up,
                worldUpType="object",
                aimVector=aim_vector,
            )
            pm.delete(aim)
        else:
            rotation = pm.xform(
                selection[i - 1], query=True, rotation=True, worldSpace=True,
            )
            pm.xform(each, rotation=rotation, worldSpace=True)

    pm.delete(pt_up)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.contexts

"""Context managers.

:created: 08/04/2021
:author: Benoit GIELLY <benoit.gielly@gmail.com>

"""
import contextlib

from bgdev.logger import LOG


[docs]@contextlib.contextmanager
def execute_ctx(status):
    """Execute code in a try/except context manager."""
    try:
        LOG.info(status)
        yield
    except Exception as exc:  # pylint:disable=broad-except
        LOG.error("Failed: %s", exc)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.controler

"""Utilities for controlers.

Mostly, controler shapes creation (needs to be turned into data)

:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import print_function

import logging
import os

import bgdev.utils.color
from maya import cmds
import yaml

LOG = logging.getLogger(__name__)


[docs]def select_all():
    """Select all controlers in the current scene."""
    nodes = get_all_controls() + get_all_controls("*")
    cmds.select(nodes)



[docs]def select_rig_controls():
    """Select all controlers from selected rig(s)."""
    nodes = get_rig_controls()
    cmds.select(nodes)



[docs]def get_all_controls(namespace=""):
    """Get all rig controlers in the scene."""
    controlers = set()

    # get controls using CONTROLS set
    if cmds.objExists(namespace + ":CONTROLS"):
        controlers.update(cmds.sets(namespace + ":CONTROLS", query=True) or [])

    # get controlers using suffix
    controlers.update(cmds.ls(namespace + ":*_ctrl"))

    # get controlers using TSM3 attribute
    for ctrl in cmds.ls(namespace + ":*.TSM3Control"):
        controlers.add(ctrl.split(".")[0])

    for ctrl in cmds.ls(namespace + ":*TSM3_root"):
        controlers.add(ctrl.split(".")[0])

    return sorted(controlers)



[docs]def get_rig_controls():
    """Query all controlers of the selected rig(s)."""
    ctrls = []

    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please, select any node from a rig!")
        return ctrls

    namespaces = list({x.rpartition(":")[0] for x in selection})
    for each in namespaces:
        ctrls.extend(get_all_controls(each))

    return ctrls



[docs]def get_ctrl_data(name, variant=0):
    """Query the controler data from its name."""
    path = os.path.join(
        os.path.dirname(__file__), "controlers", name + ".yaml"
    )
    if not os.path.exists(path):
        msg = (
            "%r doesn't exists. "
            "You can list them using the `list_controlers()` method."
        )
        LOG.warning(msg, name)
        return None

    with open(path, "r") as stream:
        data = yaml.load(stream)

    return data.get("variant%s" % variant)



[docs]def list_controlers():
    """List all the available controls."""
    path = os.path.join(os.path.dirname(__file__), "controlers")

    ctrls = []
    for each in os.listdir(path):
        if each.endswith(".yaml"):
            ctrls.append(os.path.join(path, each))

    msg = "\nAvailable controls are (variants, name):\n"
    for each in ctrls:
        with open(each, "r") as stream:
            data = yaml.load(stream)

        name = os.path.splitext(os.path.basename(each))[0]
        msg += "\t%s %r\n" % (len(data), name)
    print(msg)



[docs]def create_control(  # pylint: disable=too-many-arguments
    ctrl, variant=0, name=None, size=1.0, normal=(0, 1, 0), color="yellow"
):
    """Create a controler based on its name and variant.

    Args:
        ctrl (str): The type of controler you want to create.
            Use :func:`list_controlers` method to know which ones are available.
        variant (int): Which variant of the controler type you want.
        name (str): Rename the controler with the given name.
        size (float): Scale the controler using given size value.
        normal (tuple): Which axis should the controler aim to when created.
            Default axis is +Y
        color (str): The name of the CSS color to apply as an RGB override.
            Uses the PySide2 StyleSheet API to convert names to RGB color.

    Returns:
        tuple: The controler and its shape.

    """
    flags = get_ctrl_data(ctrl, variant)
    if not flags:
        return None

    curve = cmds.curve(**flags)
    curve = cmds.rename(curve, name or ctrl + "1")
    shape = cmds.listRelatives(curve, shapes=True)[0]

    cmds.scale(*[size] * 3 + [curve + ".cv[*]"], relative=True)

    # swap X and Z (Y being the default normal-axis for all shapes)
    normal = normal[-1], normal[1], normal[0]
    normal = [x * 90 for x in normal]
    cmds.rotate(*normal + [curve + ".cv[*]"], relative=True)

    curve = cmds.rename(curve, name or ctrl + "1")
    shape = cmds.listRelatives(curve, shapes=True)[0]

    # set shape color
    rgba = bgdev.utils.color.convert_css_color(color)
    cmds.setAttr(shape + ".overrideEnabled", True)
    cmds.setAttr(shape + ".overrideRGBColors", True)
    cmds.setAttr(shape + ".overrideColorRGB", *rgba)

    return curve, shape





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.curve

"""Utility methods for curves.

:created: 04/02/2019
:author: Benoit Gielly <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging

import bgdev.utils.vector
from maya import cmds

LOG = logging.getLogger(__name__)


[docs]def curve_interpolate(curve=None, segments=3):
    """Interpolate locators along a selected nurbsCurve.

    Args:
        curve (str): Name of the curve node. Use selection if None.
        segments (int): Amount of segments you want.

    Returns:
        list: The created locators.

    """
    if not (curve and cmds.objExists(curve)):
        selection = cmds.ls(selection=True)
        if not selection or len(selection) != 1:
            LOG.warning("Please, select just one nurbsCurve!")
            return
        curve = selection[0]

    rebuild = curve + "_rebuildCurve"
    if not cmds.objExists(rebuild):
        rebuild = cmds.createNode("rebuildCurve", name=rebuild)
        cmds.connectAttr(curve + ".worldSpace", rebuild + ".inputCurve")

    # remove previous nodes
    nodes = cmds.ls(curve + "_cv*_*")
    if nodes:
        cmds.lockNode(rebuild, lock=True)
        cmds.delete(nodes)
        cmds.lockNode(rebuild, lock=False)

    # create a group to parent the locators into
    parent = curve + "_locators_grp"
    if cmds.objExists(parent):
        cmds.delete(parent)
    parent = cmds.createNode("transform", name=parent)

    locators = []
    for i in range(segments + 1):
        name = "{0}_cv{1}_".format(curve, i)

        info = cmds.createNode(
            "pointOnCurveInfo", name=name + "pointOnCurveInfo"
        )
        cmds.connectAttr(
            rebuild + ".outputCurve", info + ".inputCurve", force=True
        )
        cmds.setAttr(info + ".turnOnPercentage", 1)
        cmds.setAttr(info + ".parameter", 1.0 / segments * i)

        locator = cmds.spaceLocator(name=name + "locator")[0]
        cmds.parent(locator, parent)
        if cmds.objExists("modelPanel4ViewSelectedSet"):
            cmds.sets(
                locator, edit=True, forceElement="modelPanel4ViewSelectedSet"
            )

        matrix = bgdev.utils.vector.get_matrix_from_transforms(
            cmds.getAttr(info + ".position")[0],
            cmds.getAttr(info + ".tangent")[0],
            cmds.getAttr(info + ".normal")[0],
        )
        cmds.xform(locator, matrix=matrix, worldSpace=True)
        locators.append(locator)

    return locators





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.debug

"""Utility functions for debugging.

Example:
    trace_this(crashing_function, "/user_data/maya_crash_report.txt")

"""
from __future__ import absolute_import

import sys
import trace


[docs]def trace_this(func, filepath):
    """Trace function."""
    oldout = sys.stdout
    olderr = sys.stderr
    try:
        with open(filepath, "w") as stream:
            sys.stdout = stream
            sys.stderr = stream
            tracer = trace.Trace(count=False, trace=True)
            tracer.runfunc(func)

    finally:
        sys.stdout = oldout
        sys.stderr = olderr



[docs]def crashing_function():
    """Function that forces Maya to crash."""
    from maya.api import OpenMaya

    dagnode = OpenMaya.MFnDagNode()
    node = dagnode.create("transform")
    OpenMaya.MGlobal.deleteNode(node)

    # Do not run this. Yes, it actually crashes Maya
    dagnode.findPlug("translateX", True)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.decorator

"""Useful decorators to use for methods.

:created: 11/12/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

from functools import partial, wraps
from traceback import print_exc

from maya import cmds

_ARGS = {}
_KWARGS = {}
_REPEAT_FUNC = None


[docs]def selected(func):
    """Decorate a func to use selection if no args passed."""  # noqa: D202

    @wraps(func)
    def decorator(*args, **kwargs):
        """Decorator."""
        func_return = []
        for each in args or cmds.ls(selection=True):
            func_return.append(func(each, **kwargs))
        return func_return

    return decorator



def _repeat_me():
    # pylint: disable=not-callable
    _REPEAT_FUNC(*_ARGS, **_KWARGS)


def _add_to_last(func, args, kwargs):
    globals()["_REPEAT_FUNC"] = func
    globals()["_ARGS"] = args
    globals()["_KWARGS"] = kwargs

    cmd = "_repeat_me()"
    if __name__ != "__main__":
        cmd = "import {0};{0}._repeat_me()".format(__name__)

    # somehow the callback can errors
    # even though mel.eval-ing it would work...
    try:
        cmds.repeatLast(addCommand='python("{0}")'.format(cmd))
    except BaseException:
        pass


def _undo_me(func, args, kwargs):
    cmds.undoInfo(openChunk=True)
    func_return = None
    try:
        func_return = func(*args, **kwargs)
    except BaseException:
        print_exc()
    finally:
        cmds.undoInfo(closeChunk=True)
    return func_return


[docs]def method_decorator(func, repeat=False, undo=False):
    """Decorate a method to make it repeatable and/or undoable.

    Args:
        func (function): The method to decorate.
        repeat (bool): Makes the method repeatable.
        undo (bool): Makes the method undoable.

    Example:
        You can use the custom wrappers in this module
        to decorate your method as you'd like::

            import rigging.ui.decorator

            @bgdev.ui.decorator.UNDO
            def undoable_only_method(*args, **kwargs):
                return args, kwargs

            @bgdev.ui.decorator.REPEAT
            def repeatable_only_method(*args, **kwargs):
                return args, kwargs

            @bgdev.ui.decorator.UNDO_REPEAT
            def undoable_repeatable_method(*args, **kwargs):
                return args, kwargs

    Returns:
        function: The decorated method.
    """
    # black blank line
    @wraps(func)
    def decorator(*args, **kwargs):
        """Actual method being run."""
        if undo:
            func_return = _undo_me(func, args, kwargs)
        else:
            func_return = func(*args, **kwargs)
        if repeat:
            _add_to_last(func, args, kwargs)
        return func_return

    return decorator



UNDO = partial(method_decorator, undo=True, repeat=False)
REPEAT = partial(method_decorator, undo=False, repeat=True)
UNDO_REPEAT = partial(method_decorator, undo=True, repeat=True)




            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.deformer

"""Utility methods for deformers.

:created: 28/05/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging

import bgdev.utils.decorator
from maya import cmds
from maya.api import OpenMaya

LOG = logging.getLogger(__name__)


[docs]@bgdev.utils.decorator.UNDO_REPEAT
def update_lattice_callback(add=True):
    """Call back :func:`update_lattice`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 2 nodes!")
        return

    nodes, lattice = selection[:-1], selection[-1]
    for each in nodes:
        update_lattice(each, lattice, add=add)



[docs]def update_lattice(node, lattice, add=True):
    """Add or remove node from lattice.

    Args:
        node (str): The node to add into the existing lattice.
        lattice (str): The lattice (ffd) node.
        add (bool): True node to lattice if True, else remove it.

    """
    shape = cmds.listRelatives(lattice, shapes=True, type="lattice")
    if shape:
        ffd = cmds.listConnections(shape[0], type="ffd")
        if ffd:
            cmds.lattice(ffd[0], edit=True, geometry=node, remove=not add)



[docs]def transfer_base_weights_api(source, target, src_joint=0, tgt_joint=0):
    """Transfer weights from source to target using OpenMaya.

    Args:
        source (str): Source deformer
        target (str): Target deformer
        joint (int): Index of joint in skinCluster

    """
    weight_plug = {
        "blendShape": "{}.inputTarget[0].inputTargetGroup[0].targetWeights[{}]",
        "nonLinear": "{}.weightList[0].weights[{}]",
        "cluster": "{}.weightList[0].weights[{}]",
        "ffd": "{}.weightList[0].weights[{}]",
        "skinCluster": "{}.weightList[{}].weights[{}]",
    }

    shape = cmds.findType(source, type="mesh")[0]
    mesh = cmds.listRelatives(shape, parent=True)[0]
    source_type, target_type = cmds.nodeType(source), cmds.nodeType(target)
    mesh_sel = OpenMaya.MGlobal.getSelectionListByName(mesh)
    mesh_dag = mesh_sel.getDagPath(0)
    mesh_mfn = OpenMaya.MFnMesh(mesh_dag)
    vertices = set(mesh_mfn.getVertices()[-1])
    for i in vertices:
        plug_selection = OpenMaya.MSelectionList()
        args = [i, src_joint] if source_type == "skinCluster" else [i]
        plug_selection.add(weight_plug[source_type].format(source, *args))
        args = [i, tgt_joint] if target_type == "skinCluster" else [i]
        plug_selection.add(weight_plug[target_type].format(target, *args))
        value = plug_selection.getPlug(0).asFloat()
        plug_selection.getPlug(1).setFloat(value)



[docs]def transfer_base_weights(source, target, joint=0):
    """Transfer weights from source to target.

    Args:
        source (str): Source deformer
        target (str): Target deformer
        joint (int): Index of joint in skinCluster

    """
    weight_plugs = {
        "wire": "{}.weightList[0].weights[{}]",
        "nonLinear": "{}.weightList[0].weights[{}]",
        "skinCluster": "{}.weightList[{}].weights[{}]",
        "blendShape": "{}.inputTarget[0].baseWeights[{}]",
    }

    mesh = cmds.listConnections(source, type="mesh")[0]
    vertices = sorted(cmds.ls("{}.vtx[*]".format(mesh), flatten=True))
    for i, _ in enumerate(vertices):

        # get weights from source
        node_type = cmds.nodeType(source)
        if node_type == "skinCluster":
            attr = weight_plugs[node_type].format(source, i, joint)
        else:
            attr = weight_plugs[node_type].format(source, i)
        value = cmds.getAttr(attr)

        # set weights on target
        node_type = cmds.nodeType(target)
        if node_type == "skinCluster":
            attr = weight_plugs[node_type].format(target, i, joint)
        else:
            attr = weight_plugs[node_type].format(target, i)
        cmds.setAttr(attr, value)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.display

"""Utility methods about viewport display.

:created: 13/02/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

from maya import cmds


[docs]def real_focus():
    """Zoom to the current selection's manipulator position."""
    panel = cmds.getPanel(withFocus=True)
    if cmds.getPanel(typeOf=panel) == "modelPanel":
        camera = cmds.lookThru(panel, query=True)
        cmds.viewFit(camera, allObjects=False, fitFactor=1.0)



[docs]def real_focus_old():
    """Zoom to the current selection's manipulator position."""
    panel = cmds.getPanel(withFocus=True)
    if cmds.getPanel(typeOf=panel) != "modelPanel":
        return

    # get selection
    selection = cmds.ls(selection=True)
    if not selection:
        return

    # get current manipulator position
    current = cmds.currentCtx()
    cmds.setToolTo("moveSuperContext")
    position = cmds.manipMoveContext("Move", query=True, position=True)
    cmds.setToolTo(current)

    # create and snap a locator to the manipulator position
    camera = cmds.lookThru(panel, query=True)
    locator = cmds.spaceLocator(position=position)
    cmds.select(locator)
    cmds.viewFit(camera, allObjects=False, fitFactor=0.250)
    cmds.delete(locator)

    # restore selection
    cmds.select(selection)



[docs]def viewport_display_types(flag=None):
    """Toggle the viewport options.

    Possible flags:
        - allObjects
        - nurbsCurves
        - polymeshes
        - joints
        - locators
        - etc...

    """
    if flag == "allObjects":
        all_objects_value = 1 - globals().setdefault("all_objects_value", 1)
        cmds.modelEditor(
            "modelPanel4", edit=True, allObjects=all_objects_value
        )

    elif flag is not None:
        flag_value = 1 - cmds.modelEditor(
            "modelPanel4", query=True, **{flag: True}
        )
        cmds.modelEditor("modelPanel4", edit=True, **{flag: flag_value})





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.history

"""Utility methods to deal with history on nodes.

:created: 11/12/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

from maya import cmds, mel


[docs]def delete_history(nodes=None, mode=None):
    """Delete history on selection.

    Args:
        nodes (list): List of nodes. If none given, use selection.
        mode (str): Can be "pre-deform" or "non-deform".
            If None, simply delete all history on selection.
    """
    nodes = nodes or cmds.ls(selection=True)

    if mode == "pre-deform":
        cmds.bakePartialHistory(nodes, preDeformers=True)
    elif mode == "non-deform":
        cmds.bakePartialHistory(nodes, prePostDeformers=True)
    else:
        cmds.delete(nodes, constructionHistory=True)



[docs]def freeze_transforms(nodes=None, transforms="trsp", history=False):
    """Freeze transforms on given nodes.

    Args:
        nodes (list): List of nodes. If none given, use selection.
        transforms (str): Transforms to freeze. e.g. "trs".
        history (bool): Also delete history if True. Default is False.

    """
    selection = cmds.ls(selection=True) or []
    nodes = nodes or selection

    cmds.select(nodes)
    cmds.makeIdentity(
        apply=True,
        translate="t" in transforms,
        rotate="r" in transforms,
        scale="s" in transforms,
    )
    cmds.select(selection)

    if "p" in transforms:
        for each in nodes:
            cmds.setAttr(each + ".rotatePivot", 0, 0, 0)
            cmds.setAttr(each + ".scalePivot", 0, 0, 0)

    if history:
        cmds.delete(nodes, constructionHistory=True)



[docs]def delete_unused():
    """Delete unused nodes in the scene."""
    mel.eval("MLdeleteUnused;")





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.hotkey

"""Easily create custom hotkey.

:created: 11/02/2019
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
import logging

from maya import cmds
import yaml

LOG = logging.getLogger(__name__)


[docs]def valid_keyset():
    """Make sure the current hotkey set is valid."""
    if cmds.hotkeySet(query=True, current=True) == "Maya_Default":
        msg = (
            "You are using the default hotkey set. Please, go in the hotkey "
            "editor to create a new one and run this script again"
        )
        LOG.warning(msg)
        return False
    return True



[docs]def create_hotkeys_from_yaml(path=None):
    """Quickly re-create custom hotkeys from a yaml file."""
    if not valid_keyset():
        return

    hotkey_file = path or __file__.rsplit(".")[0] + ".yaml"
    with open(hotkey_file, "r") as stream:
        data = yaml.load(stream)

    for name, flags in data.items():
        command = flags.pop("command", None)
        keys = flags.pop("keys", None)
        if command and keys:
            create_hotkey(name, command, keys, **flags)



[docs]def create_hotkey(  # pylint: disable=too-many-arguments
    name,
    command,
    keys,
    edit=False,
    annotation="New user script",
    category="custom",
    language="python",
):
    """Create a user hotkey with its namedCommand.

    Args:
        name (str): Name of the command to attach to a hotkey
        command (str): The command to run. Must be an executable string.
        keys (str): The hotkey to use. If you want modifiers, add them before
            the keyboard key and separate them with "+". Eg. "alt+shift+A".
        edit (bool): If a command already exists and you want to update it.
        annotation (str): Add an annotation to the command/hotkey
        category (str): The category in which you add the command.
            Default is "Custom Scripts.custom"
        language (str): The source language used by the command.
            Must be either "mel" or "python"

    """
    key = keys.rsplit("+")[-1]
    mods = keys.rsplit("+")[:-1] or []
    mods_flags = {}
    for each in mods:
        if each.lower() in ["alt", "ctrl", "shift"]:
            mods_flags[each.lower() + "Modifier"] = True

    cmd_exists = cmds.runTimeCommand(name, query=True, exists=True)
    if cmd_exists and not edit:
        msg = (
            "{0!r} command already exists, "
            "please use a different name or "
            'add the "edit=True" flag'
        ).format(name)
        LOG.warning(msg)
        return

    flags = dict(edit=edit) if cmd_exists else {}
    cmds.runTimeCommand(
        name,
        annotation=annotation,
        category="Custom Scripts." + category,
        commandLanguage=language,
        command=command,
        **flags
    )
    cmds.nameCommand(
        name + "_userCommand", annotation=annotation, command=name
    )

    if not valid_keyset():
        return

    cmds.hotkey(keyShortcut=key, name=name + "_userCommand", **mods_flags)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.joints

"""Utility methods about joints.

:created: 13/02/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

from maya import cmds


[docs]def show_joint_orient(state=True):
    """Toggle jointOrient and preferredAngle attributes in channelBox.

    Applies to all joints in the scene.

    Args:
        state (bool): True if you want to display jointOrients in channelbox.
    """
    for each in cmds.ls(type="joint"):
        for attr in "XYZ":
            cmds.setAttr(
                "{}.jointOrient{}".format(each, attr),
                channelBox=state,
            )

            cmds.setAttr(
                "{}.preferredAngle{}".format(each, attr),
                channelBox=state,
            )



[docs]def add_joints(number=None):
    """Add joints inbetween.

    Args:
        number (int): amount of joints to add. If none given, a prompt will ask the user.

    Raises:
        TypeError: If given type is not a number.
        RuntimeError: If no joints are selected, or only one is but has no children.

    """
    number = number if number else input()
    if not isinstance(number, (int, float)):
        raise TypeError("Number is not of <type float> or <type int>")

    joints = cmds.ls(selection=True, type="joint")
    if not joints:
        raise RuntimeError("Please, select at least 1 joint")

    elif len(joints) == 1:
        children = cmds.listRelatives(joints[0], children=True, type="joint")
        if not children:
            raise RuntimeError("Selected joint has no child!")
        joints.extend(children)

    elif len(joints) > 2:
        joints = joints[0:2]

    old, jnt = "", None
    for i in range(number):
        jnt = cmds.duplicate(
            joints[-1], returnRootsOnly=True, parentOnly=True
        )[0]
        dist = cmds.getAttr(jnt + ".translateX")
        value = float(dist) / (number + 1)
        cmds.setAttr(jnt + ".translateX", value * (i + 1))
        try:
            cmds.parent(jnt, old)
        except (RuntimeError, ValueError):
            pass
        old = jnt
    cmds.parent(joints[-1], jnt)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.locators

"""Utility methods about locators.

:created: 05/03/2017
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging

import bgdev.utils.decorator
import bgdev.utils.vector
from maya import cmds
import pymel.core as pm

LOG = logging.getLogger(__name__)


[docs]@bgdev.utils.decorator.UNDO_REPEAT
def create_aim_locator(
    middle=False, aim_vector=(1, 0, 0), up_vector=(0, 1, 0)
):
    """Create a locator that's oriented on the selection.

    If selection is 2 or 3, it will use the second as the aim axis,
    and the third as up.
    If middle is set to False, it will snap it to the first selected.

    Args:
        middle (bool): snap in between points 1 and 2 if True, else on point 1.
        aim_vector (tuple): default aim vector for the aimConstraint.
        up_vector (tuple): default up vector for the aimConstraint.

    Returns:
        str: The locator created.

    Raises:
        RuntimeError: If nothing is selected.

    """
    # make sure orderedSelection is enabled
    if not cmds.selectPref(query=True, trackSelectionOrder=True):
        cmds.selectPref(trackSelectionOrder=True)
        cmds.select(clear=True)
        cmds.warning(
            "Selection Order was disabled. " "Please run the tool again!"
        )
        return None

    # get selection
    selection = cmds.ls(orderedSelection=True, flatten=True)
    if not selection:
        raise RuntimeError("You must select at least 1 node or component!")

    # get matrix array
    matrix_array = bgdev.utils.vector.get_matrix_from_nodes(
        selection, middle, aim_vector, up_vector
    )

    # create name string
    _split = selection[0].rsplit("_", 1)[0]
    if "." in selection[0]:
        _split = selection[0].rsplit(".", 1)[0].replace("Shape", "")
    name = _split + "_locator" if _split else selection[0] + "_locator"
    name = name + "#" if cmds.objExists(name) else name

    # create locator and set matrix
    locator = cmds.spaceLocator(name=name)[0]
    cmds.xform(locator, matrix=matrix_array, worldSpace=True)
    cmds.setAttr(locator + ".scale", 1, 1, 1)
    cmds.isolateSelect("modelPanel4", addDagObject=locator)

    # try to set locator scale
    distance = 2
    try:
        furthest_node = bgdev.utils.vector.get_closest_point(
            locator, selection, furthest=True
        )
        distance = bgdev.utils.vector.get_distance_between(
            locator, furthest_node
        )
    except ValueError:
        pass

    if distance > 2:
        cmds.setAttr(locator + ".localScale", *[distance / 2.0] * 3)

    return locator



[docs]def locator_on_selection(method="matrix"):
    """Create and snap a locator on selected nodes.

    Args:
        method (str):
            "matrix" uses Maya's xform command with matrix flag enabled.
            "pivot" uses Maya's xform command with rotatePivot flag enabled.
            "manip" queries Maya's move manipulator position and orientation.

    """
    # get selection
    selection = cmds.ls(selection=True, flatten=True)
    for each in selection:

        name = each + ("locator" if each.endswith("]") else "_locator")
        if cmds.objExists(name):
            name += "#"

        if method == "matrix":
            matrix = cmds.xform(each, query=True, matrix=True, worldSpace=True)
            locator = cmds.spaceLocator(name=name)[0]
            cmds.xform(locator, matrix=matrix, worldSpace=True)

        elif method == "translation":
            position = cmds.xform(
                each, query=True, worldSpace=True, translation=True
            )
            rotation = cmds.xform(
                each, query=True, rotation=True, worldSpace=True
            )
            locator = cmds.spaceLocator(name=name)[0]
            cmds.xform(
                locator,
                translation=position,
                rotation=rotation,
                worldSpace=True,
            )

        elif method == "pivot":
            position = cmds.xform(
                each, query=True, worldSpace=True, rotatePivot=True
            )
            rotation = cmds.xform(
                each, query=True, rotation=True, worldSpace=True
            )
            locator = cmds.spaceLocator(name=name)[0]
            cmds.xform(
                locator,
                translation=position,
                rotation=rotation,
                worldSpace=True,
            )

        elif method == "manip":
            position = cmds.manipMoveContext("Move", query=True, position=True)
            rotation = cmds.manipPivot(query=True, orientation=True)[0]
            locator = cmds.spaceLocator(name=name)[0]
            cmds.xform(
                locator,
                translation=position,
                rotation=rotation,
                worldSpace=True,
            )

        else:
            continue

        # set locator scale
        furthest_node = bgdev.utils.vector.get_closest_point(
            locator, selection, furthest=True
        )
        distance = (
            bgdev.utils.vector.get_distance_between(locator, furthest_node)
            or 10
        )
        cmds.setAttr(locator + ".localScale", *[distance / 10.0] * 3)
        cmds.isolateSelect("modelPanel4", addDagObject=locator)



[docs]def attach_locators_to_curve():
    """Attach a locator on each curve CVs."""
    selection = pm.ls(selection=True)
    curve = [x for x in selection if x.getShape().type() == "nurbsCurve"][0]
    locator = [x for x in selection if x.getShape().type() != "nurbsCurve"]

    if not locator:
        for i, point in enumerate(curve.getShape().getCVs()):
            loc = pm.spaceLocator(name=curve + "{0:02d}_pos".format(i + 1))
            pm.xform(loc, translation=point, worldSpace=True)
            locator.append(loc)

    for i, point in enumerate(curve.comp("point")):
        if locator:
            loc = bgdev.utils.vector.get_closest_point(point, locator)
        else:
            pos = point.getPosition(space="world")
            loc = pm.spaceLocator()
            loc.setTranslation(pos, space="world")
        shp = loc.getShape()
        shp.wp[0] >> curve.cp[i]  # pylint: disable=pointless-statement





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.mesh

"""Utility methods for meshes.

:created: 05/03/2017
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging

from maya import cmds
from maya.api import OpenMaya

import bgdev.utils.decorator

LOG = logging.getLogger(__name__)


[docs]def mesh_combine_and_keep(nodes=None, visible=True):
    """Combine meshes and keep the original."""
    nodes = nodes or cmds.ls(selection=True)
    name = nodes[0].rsplit("_", 1)[0]

    # mesh combine
    combined, unite = cmds.polyUnite(nodes, constructionHistory=True)
    combined = cmds.rename(combined, name + "_combined")
    unite = cmds.rename(unite, name + "_polyUnite")

    # parent combined mesh
    parent = cmds.listRelatives(nodes[0], parent=True)
    cmds.parent(combined, parent)
    cmds.reorder(combined, front=True)

    # turn shapes back on and parent them under their original transform
    for each in nodes:
        transform = cmds.listRelatives(each, children=True)[0]
        shape = cmds.listRelatives(transform, shapes=True)[0]
        cmds.parent(shape, each, relative=True, shape=True)
        cmds.setAttr(shape + ".intermediateObject", False)
        cmds.delete(transform)
        cmds.setAttr(shape + ".visibility", visible)

    return combined



[docs]@bgdev.utils.decorator.UNDO
def mesh_reorder_callback():
    """Reorder or remap vertices of selected mesh(es)."""
    cmds.loadPlugin("meshReorder", quiet=True)

    if not cmds.selectPref(query=True, trackSelectionOrder=True):
        cmds.selectPref(trackSelectionOrder=True)
        cmds.select(clear=True)
        LOG.warning(
            'Turning on the "Track selection order" option. '
            "Please, select your vertices again!"
        )
        return

    vertice = cmds.ls(orderedSelection=True, flatten=True)
    if len(vertice) == 3:
        cmds.meshReorder(*vertice)
    elif len(vertice) == 6:
        cmds.meshRemap(*vertice)
    else:
        LOG.error("Please, select 3 vertices of one or each meshes")



[docs]@bgdev.utils.decorator.UNDO
def find_phantom_vertices(fix=False):
    """Find meshes with incorrect amount of vertices.

    Args:
        fix (bool): Apply a fix to remove phantom vertices when True.

    """
    if cmds.objExists("PHANTOM_VERTICES_SET"):
        cmds.delete("PHANTOM_VERTICES_SET")

    bad_meshes = []
    it_meshes = OpenMaya.MItDependencyNodes(OpenMaya.MFn.kMesh)
    while not it_meshes.isDone():
        dag = OpenMaya.MDagPath.getAPathTo(it_meshes.thisNode())
        it_vertice = OpenMaya.MItMeshVertex(dag)
        while not it_vertice.isDone():
            if not it_vertice.getConnectedEdges():
                bad_meshes.append(dag.fullPathName())
            it_vertice.next()
        it_meshes.next()

    if not bad_meshes:
        LOG.info("Scene seems clean, well done!")
        return

    if not fix:
        cmds.sets(bad_meshes, name="PHANTOM_VERTICES_SET")
        LOG.info("Phantom vertices found, adding the meshes to a set!")
        return

    # a "safe" way to cleanup the phantom vertices is to extrude one edge
    # and removing the face it has created.
    for each in bad_meshes:
        cmds.polyExtrudeEdge(
            "{0}.e[1]".format(each),
            translateZ=True,
            constructionHistory=False,
        )

        face_id = cmds.polyEvaluate(each, face=True) - 1
        cmds.delete(
            "{0}.f[{1}]".format(each, face_id), constructionHistory=False,
        )





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.name

"""Utility methods that parses names.

:created: 27/02/2017
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging
import re

import bgdev.utils.decorator
from maya import cmds

LOG = logging.getLogger(__name__)


[docs]def find_conflicts(query=False):
    """Create two selection sets to store name conflicts.

    Args:
        query (bool): Only query the nodes without creating sets.

    Returns:
        tuple: Two separate lists for conflicting transforms and shapes.

    """
    conflict_nodes = []
    conflict_shapes = []

    for each in cmds.ls(transforms=True, shapes=True):
        if "|" in each:
            if cmds.objectType(each, isAType="shape"):
                conflict_shapes.append(each)
            else:
                conflict_nodes.append(each)

    # return here if query flag is True
    if query:
        return conflict_nodes, conflict_shapes

    # delete existing set_
    for set_ in ["NODES_NAME_CONFLICTS", "SHAPES_NAME_CONFLICTS"]:
        if cmds.objExists(set_):
            cmds.delete(set_)

    # create set if conflicts
    if conflict_nodes:
        cmds.sets(conflict_nodes, name="NODES_NAME_CONFLICTS")

    if conflict_shapes:
        cmds.sets(conflict_shapes, name="SHAPES_NAME_CONFLICTS")

    if not conflict_nodes and not conflict_shapes:
        LOG.warning("No conflincting names detected!")

    return conflict_nodes, conflict_shapes



[docs]def generate_unique_name(name):
    """Generate a unique name based on the given one."""
    count = 1
    while cmds.objExists(name):
        name = "{0}{1}".format(remove_end_digits(name, False), count)
        count += 1

    return name



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def remove_end_digits_callback():
    """Call back :func:`remove_end_digits`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select something!")
        return

    for each in selection:
        remove_end_digits(each)



[docs]def remove_end_digits(node, rename=True):
    """Remove digits at the end of a name.

    Args:
        node (str): Name of the node to "cleanup"
        rename (bool): If True, rename the node, else just return the cleaned up name

    Returns:
        str: Name of the node stripped ouf ot end digits.

    """
    regex = re.compile(r"\w+\D+")
    name = node.rpartition("|")[2]
    new = regex.findall(name)[0]
    if rename:
        cmds.rename(node, new)

    return new



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def rename_deformers_callback():
    """Call back :func:`rename_deformers`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select something!")
        return

    for each in selection:
        rename_deformers(each)



[docs]def rename_deformers(node=None):
    """Rename all the deformers in the history of the given node.

    The name string will be build according
    to the deformerType and the node name

    Args:
        node (str): The node you want to rename deformers attached to it

    Example:

        >>> node = "L_arm_geo"
        >>> deformerType = "skinCluster"
        >>> name = L_arm_geo_skinCluster"

    """
    # rename each according to their type
    history = cmds.listHistory(node)
    for each in history:
        if cmds.objectType(each, isAType="geometryFilter"):
            name = "{}_{}".format(node, cmds.nodeType(each))
            cmds.rename(each, name)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.pivot

"""This module deals with pivot import/export.

:created: 04/01/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import, print_function

import json
import os

from maya import cmds


[docs]def export_to_file(path, rules=None, base_grp="modelHierarchy"):
    """Export pivots matrices.

    Args:
        path (file): Path to JSON file
        rules (dict): Custom "SkinMap" or it will be autogenerated by :func:`generate_data`
        base_grp (str): Top group to pass into the data autogeneration function

    Returns:
        dict: The pivot data

    """
    rules = rules or generate_data(base_grp=base_grp)
    pivot = {"data": dict()}

    if not isinstance(rules, dict):
        # from rig.data.data import SkinDict
        rules = dict(zip(cmds.ls(rules), cmds.ls(rules)))

    for item, name in rules.iteritems():
        if cmds.objExists(name):
            pivot["data"][item] = cmds.xform(
                name, query=True, worldSpace=True, matrix=True
            )

    if path:
        with open(path, "w") as _file:
            json.dump(pivot, _file, indent=4)
        print('    > Pivots exported properly in "{}"'.format(path))

    return pivot



[docs]def generate_data(base_grp="modelHierarchy"):
    """Autogenerate a dictionary based on constraint nodes in scenes.

    The key/value pair is equal to nodes/joints.

    Args:
        base_grp (str): Top group to investigate all descendents from.

    Returns:
        dict: Dictionary that maps the node with its driver.

    """
    data = {}
    all_constraints = cmds.listRelatives(
        base_grp, allDescendents=True, type="constraint"
    )
    for each in all_constraints:
        _cnst = getattr(cmds, cmds.nodeType(each))
        _inputs = cmds.listConnections(each, source=False)
        env = list({x for x in _cnst(each, query=True, targetList=True)})
        nodes = list(
            {x for x in _inputs if not cmds.nodeType(x).endswith("Constraint")}
        )
        for node in nodes:
            if "dagNode" in cmds.nodeType(node, inherited=True):
                data.update({str(node): str(env[0])})

    return data



[docs]def import_from_file(path):
    """Import pivots from json file.

    Args:
        path (file): Path to JSON file

    Returns:
        dict: The data dictionary used

    """
    if not os.path.exists(path):
        return False

    with open(path) as data_file:
        data = json.load(data_file)

    if "data" not in data:
        return False

    selection = cmds.ls(selection=True)

    for node, matrix in data["data"].iteritems():
        if not cmds.objExists(node):
            continue

        scale = cmds.getAttr(node + ".scale")[0]
        childs = (
            cmds.listRelatives(node, children=True, type="transform") or []
        )
        meshes = cmds.listRelatives(node, children=True, type="mesh")

        for child in childs:
            cmds.parent(child, world=True)

        if not meshes:
            cmds.xform(node, matrix=matrix, worldSpace=True)
        else:
            reset_pivot(node, matrix)

        cmds.setAttr(node + ".scale", *scale)
        if childs:
            cmds.parent(childs, node)

    cmds.select(selection)
    print("    > Pivots properly applied to meshes!")

    return data



[docs]def reset_pivot(mesh, matrix):
    """Reset given mesh to given matrix.

    Args:
        mesh (str): Node to reset pivot
        matrix (matrix): Matrix table giving the exact position of the pivot

    """
    # create temp locator at pivot position
    loc = cmds.spaceLocator()[0]
    cmds.xform(loc, worldSpace=True, matrix=matrix)

    # parent the node in a transform and bring it back to world center
    parent = (cmds.listRelatives(mesh, parent=True) or [None])[0]
    temp = cmds.group(empty=True, parent=loc)
    cmds.parent(mesh, temp)
    cmds.parent(temp, world=True, relative=True)

    # freeze tranforms and reset pivot
    cmds.makeIdentity(
        mesh, apply=True, translate=True, rotate=True, scale=True
    )
    cmds.delete(mesh, constructionHistory=True)
    cmds.setAttr(mesh + ".rotatePivot", 0, 0, 0)
    cmds.setAttr(mesh + ".scalePivot", 0, 0, 0)

    # snap back to its original location
    cmds.parent(temp, loc, relative=True)
    if parent:
        cmds.parent(mesh, parent)
    else:
        cmds.parent(mesh, world=True)
    cmds.delete(temp, loc)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.rivet

"""Utility methods for rivets.

:created: 15/01/2019
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
import logging
import re

import bgdev.utils.decorator
import bgdev.utils.name
from maya import cmds
from maya.api import OpenMaya

LOG = logging.getLogger(__name__)


[docs]def follicle_rivet_callback():
    """Create rivets based on selection."""
    selection = cmds.ls(selection=True, flatten=True)
    for each in selection:
        follicle_rivet(vertex=each)



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def follicle_rivet(vertex=None, name=None):
    """Create a rivetted locator using follicle.

    Args:
        vertex (str): Specify a vertex to attach the rivet to.
            Use selection otherwise.
        name (str): Using this name for the rivet if passed, otherwise create
            one using the mesh name.

    Returns:
        str: The rivet locator created.

    """
    # create a rivet group to parent them.
    rivet_grp = "follicle_rivet_GRP"
    if not cmds.objExists(rivet_grp):
        rivet_grp = cmds.createNode("transform", name=rivet_grp)

    # make sure the component is a vertex
    if not cmds.filterExpand(vertex, selectionMask=31):
        return LOG.error("You must select a vertex-type component!")

    vertex_id = int(re.findall(r"\d+", vertex)[-1])
    mesh = vertex.rsplit(".")[0]

    # create locator and follicle
    name = name or mesh + "_rivet"
    name = bgdev.utils.name.generate_unique_name(name)
    locator = cmds.spaceLocator(name=name)[0]
    follicle = cmds.createNode(
        "follicle", name=locator + "Follicle", parent=locator
    )

    # get uv coordinate of vertex
    node_dag = OpenMaya.MSelectionList().add(mesh).getDagPath(0)
    mfn_mesh = OpenMaya.MFnMesh(node_dag)
    point = mfn_mesh.getPoints()[vertex_id]
    uvs = mfn_mesh.getUVAtPoint(point)

    # set follicle attributes and connections
    cmds.setAttr(follicle + ".parameterU", uvs[0])
    cmds.setAttr(follicle + ".parameterV", uvs[1])
    cmds.connectAttr(mesh + ".outMesh", follicle + ".inputMesh")
    cmds.connectAttr(mesh + ".worldMatrix[0]", follicle + ".inputWorldMatrix")

    # create matrix nodes to drive the rivet locator
    mcp = cmds.createNode("composeMatrix", name=name + "_composeMatrix")
    mmlt = cmds.createNode("multMatrix", name=name + "_multMatrix")
    mdcp = cmds.createNode("decomposeMatrix", name=name + "_decomposeMatrix")

    cmds.connectAttr(follicle + ".outTranslate", mcp + ".inputTranslate")
    cmds.connectAttr(follicle + ".outRotate", mcp + ".inputRotate")
    cmds.connectAttr(mesh + ".scale", mcp + ".inputScale")
    cmds.connectAttr(mcp + ".outputMatrix", mmlt + ".matrixIn[0]")
    cmds.connectAttr(
        locator + ".parentInverseMatrix[0]", mmlt + ".matrixIn[1]"
    )
    cmds.connectAttr(mmlt + ".matrixSum", mdcp + ".inputMatrix")
    cmds.connectAttr(mdcp + ".outputTranslate", locator + ".translate")
    cmds.connectAttr(mdcp + ".outputRotate", locator + ".rotate")
    cmds.connectAttr(mdcp + ".outputScale", locator + ".scale")

    # cleanup
    cmds.parent(locator, rivet_grp)
    cmds.setAttr(locator + ".localScale", 0.1, 0.1, 0.1)

    return locator





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.scripts

"""Random scripts and tools (needs to be sorted...).

:author: Benoit GIELLY <benoit.gielly@gmail.com>

"""
from functools import partial
import logging
from math import sin, sqrt

from PySide2 import QtWidgets
from maya import cmds
from maya.api import OpenMaya

LOG = logging.getLogger(__name__)


[docs]def snap(**kwargs):
    """Snap an obj on a target."""
    srt = kwargs.get("snap", kwargs.get("sn", "rt")).lower()
    obj = kwargs.get("object", kwargs.get("obj", None))
    tgt = kwargs.get("target", kwargs.get("tgt", None))
    pivot = kwargs.get("pivot", kwargs.get("pv", None))

    try:
        if not obj:
            obj = cmds.ls(selection=True)[0]
        if not tgt:
            tgt = cmds.ls(selection=True)[1]
    except IndexError:
        cmds.warning(
            "Select 'source' then 'target' or use the command's flags"
        )

    if "t" in srt:
        if pivot:
            pos = cmds.xform(
                tgt + ".rp", query=True, translation=True, worldSpace=True
            )
            cmds.move(pos[0], pos[1], pos[2], rotatePivotRelative=True)
        else:
            pos = cmds.xform(
                tgt, query=True, translation=True, worldSpace=True
            )
            cmds.xform(obj, translation=pos, worldSpace=True)

    if "r" in srt:
        rot = cmds.xform(tgt, query=True, rotation=True, worldSpace=True)
        cmds.xform(obj, rotation=rot, worldSpace=True)

    if "s" in srt:
        scl = cmds.getAttr(tgt + ".scale")[0]
        cmds.setAttr(obj + ".scale", scl[0], scl[1], scl[2], type="double3")



[docs]def toggle_side_select(toggle=True):  # pylint: disable=too-many-statements
    """Toggle selection."""
    node_list = cmds.ls(selection=True, flatten=True)
    new_list = []

    # if vertex, use symmetry table to find the opposite
    if ".vtx" in node_list[0]:
        for each in node_list:
            index = int(each.rpartition("[")[-1].rpartition("]")[0])
            if cmds.objExists(each + ".sym"):
                mirror_index = cmds.getAttr(
                    each.rpartition(".vtx")[0] + ".sym"
                )[index][1:]
                mirror = each.replace("[%s]" % index, "[%s]" % mirror_index)
                new_list.append(mirror)

    # else, toggle the prefixes
    else:
        for each in node_list:
            namespace = each.rpartition(":")[0]
            namespace = "%s:" % namespace if namespace else namespace
            clean_name = each.replace(namespace, "")

            # split to find the short name
            short_name = clean_name.rpartition("|")[-1]
            if short_name.lower().startswith("c"):
                new_list.append(each)
                continue

            if short_name.startswith("L_"):
                pfx = ["L_", "R_"]
            elif short_name.startswith("R_"):
                pfx = ["R_", "L_"]
            elif short_name.startswith("L"):
                pfx = ["L", "R"]
            elif short_name.startswith("R"):
                pfx = ["R", "L"]
            elif short_name.startswith("LB_"):
                pfx = ["LB_", "RB_"]
            elif short_name.startswith("LF_"):
                pfx = ["LF_", "RF_"]
            elif short_name.startswith("RB_"):
                pfx = ["RB_", "LB_"]
            elif short_name.startswith("RF_"):
                pfx = ["RF_", "LF_"]
            elif "Left" in short_name:
                pfx = ["Left", "Right"]
            elif "Right" in short_name:
                pfx = ["Right", "Left"]
            elif "left" in short_name:
                pfx = ["left", "right"]
            elif "right" in short_name:
                pfx = ["right", "left"]
            else:
                new_list.append(each)
                continue

            flipped_name = []
            size = len(pfx[0])
            for short_name in clean_name.split("|"):
                if short_name.startswith(pfx[0]):
                    name = (
                        short_name[:size].replace(pfx[0], pfx[1], 1)
                        + short_name[size:]
                    )
                    flipped_name.append(name)
                else:
                    flipped_name.append(short_name)

            flipped_node = "{namespace}{name}".format(
                namespace=namespace, name="|".join(flipped_name)
            )

            if cmds.objExists(flipped_node):
                new_list.append(flipped_node)
            else:
                cmds.warning("{} doesn't exists".format(flipped_node))
                new_list.append(each)

    if toggle:
        cmds.select(new_list, replace=True)
    else:
        cmds.select(new_list, add=True)



[docs]def simple_snap(srt=None):
    """Snap quickly."""
    selection = cmds.ls(selection=True)
    pos = cmds.xform(
        selection[-1], query=True, worldSpace=True, rotatePivot=True
    )
    rot = cmds.xform(selection[-1], query=True, worldSpace=True, rotation=True)
    scl = cmds.xform(selection[-1], query=True, worldSpace=True, scale=True)
    for each in selection[:-1]:
        if "s" in srt:
            cmds.xform(each, scale=scl, worldSpace=True)
        if "r" in srt:
            cmds.xform(each, rotation=rot, worldSpace=True)
        if "t" in srt:
            cmds.xform(each, translation=pos, worldSpace=True)



[docs]def mirror_position(selected=False):
    """Mirror selected along world Z+."""
    selection = cmds.ls(selection=True)

    for each in selection:
        matrix = cmds.xform(each, query=True, matrix=True, worldSpace=True)
        inverse = OpenMaya.MMatrix(
            [-1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1]
        )
        result = OpenMaya.MMatrix(matrix) * inverse
        node = each if selected else cmds.spaceLocator(name=each + "_loc")[0]
        cmds.xform(node, matrix=result, worldSpace=True)



[docs]def quick_distance():
    """Get distance between two nodes."""
    attributes = ["startPoint", "endPoint"]

    selection = cmds.ls(selection=True)
    if len(selection) != 2:
        return cmds.warning("Select 2 nodes")

    points = {}
    for each, key in zip(selection, attributes):
        points[key] = cmds.xform(
            each, query=True, rotatePivot=True, worldSpace=True
        )
    distance = cmds.distanceDimension(**points)
    for each, attr in zip(selection, attributes):
        target = cmds.listConnections("{}.{}".format(distance, attr))[0]
        if each != target:
            cmds.parentConstraint(each, target, maintainOffset=True)



[docs]def show_joint_orient(value=True):
    """Display jointOrient attributes in channel box."""
    for each in cmds.ls(type="joint"):
        for plug in [each + ".jo" + x for x in "xyz"]:
            cmds.setAttr(plug, channelBox=value)



[docs]def find_bad_meshes():
    """Find meshes with incorrect amount of vertices."""
    bad_meshes = []
    sel_list = OpenMaya.MGlobal.getSelectionListByName("*_geo")
    sel_iter = OpenMaya.MItSelectionList(sel_list)
    while not sel_iter.isDone():
        mesh = OpenMaya.MFnMesh(sel_iter.getComponent()[0])
        num_vertices = mesh.numVertices
        num_faces = mesh.numPolygons
        if num_vertices > num_faces * 4:
            bad_meshes.append(mesh.fullPathName())
        sel_iter.next()

    if bad_meshes:
        cmds.sets(bad_meshes, name="BAD_MESHES")
        cmds.error("BAD MESHES FOUND!")
    else:
        cmds.warning("Scene seems clean, well done!")



[docs]def get_vectors_dialog():
    """Query aim and up vectors using a LayoutPromptDialog."""
    import pymel.core as pm

    # get the dialog's formLayout.
    form = pm.setParent(query=True)

    # build widgets
    aim_field = pm.intFieldGrp(
        numberOfFields=3, label="Aim Vector", value1=1, value2=0, value3=0
    )

    up_field = pm.intFieldGrp(
        numberOfFields=3, label="Up Vector", value1=0, value2=1, value3=0
    )

    def get_fields(aim_field, up_field, _):
        """Query fields values when button is clicked."""
        aim_value = [int(x) for x in aim_field.getValue()]
        up_value = [int(x) for x in up_field.getValue()]
        value = aim_value, up_value
        pm.layoutDialog(dismiss=str(value))

    with pm.horizontalLayout():
        pm.button(label="OK", command=partial(get_fields, aim_field, up_field))
        pm.button(label="Cancel", command='pm.layoutDialog(dismiss="Cancel")')

    form.redistribute()



[docs]def align_fingers(
    nodes=None, aim_vector=(1, 0, 0), up_vector=(0, 1, 0), gui=False
):
    """Align selection based on first and last plane (use for fingers)."""
    import pymel.core as pm
    import pymel.core.datatypes as dt

    # pylint: disable=too-many-locals, eval-used
    if gui is True:
        value = pm.layoutDialog(uiScript=get_vectors_dialog)
        if value == "Cancel":
            return
        aim_vector, up_vector = eval(value)

    # create locator and snap to selection[0]
    selection = nodes or pm.selected()
    selection = [pm.PyNode(x) for x in selection]
    locator = pm.spaceLocator()
    locator.setMatrix(selection[0].getMatrix(worldSpace=True))

    # reverse vectors if we're on the right side (YZ plane)
    x_axis = locator.getTranslation(space="world")[0]
    if x_axis < 0:
        aim_vector = [-1 * x for x in aim_vector]
        up_vector = [-1 * x for x in up_vector]

    # aim to selection[2]
    pm.delete(
        pm.aimConstraint(
            selection[-1],
            locator,
            maintainOffset=False,
            aimVector=aim_vector,
            upVector=up_vector,
            worldUpObject=selection[1],
            worldUpType="object",
        )
    )

    # find AH distance
    index = len(selection) // 2
    pt_a = dt.Point(selection[0].getTranslation(space="world"))
    pt_b = dt.Point(selection[index].getTranslation(space="world"))
    pt_c = dt.Point(selection[-1].getTranslation(space="world"))

    c_side = pt_b - pt_a
    b_side = pt_c - pt_a
    height = sin(c_side.angle(b_side)) * c_side.length()
    ah_dist = sqrt(pow(c_side.length(), 2) - pow(height, 2))

    # offset by ah_dist along aim axis
    ah_values = [ah_dist * x for x in aim_vector]
    pm.move(
        locator,
        *ah_values,
        relative=True,
        objectSpace=True,
        worldSpaceDistance=True
    )

    # re-orient properly
    pm.delete(
        pm.aimConstraint(
            selection[index],
            locator,
            maintainOffset=False,
            aimVector=aim_vector,
            upVector=up_vector,
            worldUpObject=selection[0],
            worldUpType="object",
        )
    )

    # move forward by half of AC
    ac_values = [b_side.length() * x for x in aim_vector]
    pm.move(
        locator,
        *ac_values,
        relative=True,
        objectSpace=True,
        worldSpaceDistance=True
    )

    # orient the base locator
    for i, each in enumerate(selection, 1):
        if i < len(selection):
            tmp = pm.spaceLocator()
            tmp.setMatrix(each.getMatrix(worldSpace=True))
            aim = pm.aimConstraint(
                selection[i],
                tmp,
                maintainOffset=False,
                aimVector=aim_vector,
                upVector=up_vector,
                worldUpObject=locator,
                worldUpType="object",
            )
            orientation = pm.xform(
                tmp, query=True, worldSpace=True, rotation=True
            )
            pm.delete(aim, tmp)
            pm.xform(each, rotation=orientation, worldSpace=True)
        else:
            tmp = pm.spaceLocator()
            pm.parent(tmp, selection[-2])
            tmp.resetFromRestPosition()
            orientation = pm.xform(
                tmp, query=True, worldSpace=True, rotation=True
            )
            pm.xform(each, rotation=orientation, worldSpace=True)
            pm.delete(tmp)

    # cleanup
    pm.delete(locator)



[docs]def show_cam_clip_planes():
    """Turn nearClip and farClip planes visible in the CB for all cameras."""
    for camera in cmds.ls(type="camera"):
        cmds.setAttr(camera + ".nearClipPlane", channelBox=True)
        cmds.setAttr(camera + ".farClipPlane", channelBox=True)

    # select the perspCamera
    if cmds.objExists("persp"):
        cmds.select("persp")



[docs]def set_default_clip_plane():
    """Set camera clipPlanes to default values."""
    values = [
        cmds.optionVar(query="defaultCameraNearClipValue"),
        cmds.optionVar(query="defaultCameraFarClipValue"),
    ]
    for camera in cmds.ls(type="camera"):
        for attr in ["nearClipPlane", "farClipPlane"]:
            plug = "{}.{}".format(camera, attr)
            value = values[0] if "near" in attr else values[-1]
            if cmds.getAttr(plug, settable=True):
                cmds.setAttr(plug, value)

    show_cam_clip_planes()



[docs]def change_default_clip_plane():
    """Create a quick GUI to change the camera clipPlane values option vars."""
    import pymel.core as pm

    # methods
    def set_values(widget, near, far):
        """Set the near and far clip values."""
        cmds.optionVar(floatValue=["defaultCameraNearClipValue", near.value()])
        cmds.optionVar(floatValue=["defaultCameraFarClipValue", far.value()])
        widget.close()

    def create_intfield(layout, name):
        """Create the near/far label and intfield combo."""
        hbox = QtWidgets.QHBoxLayout()
        label = QtWidgets.QLabel(name + " Clip:")
        label.setMinimumWidth(60)
        field = QtWidgets.QDoubleSpinBox()
        if name == "Near":
            field.setMinimum(0.0000000001)
            field.setDecimals(4)
        else:
            field.setMaximum(10000000000)
            field.setDecimals(0)
        field.setValue(
            cmds.optionVar(query="defaultCamera{}ClipValue".format(name))
        )
        hbox.addWidget(label)
        hbox.addWidget(field)
        hbox.setStretch(1, 1)
        layout.addLayout(hbox)
        return field

    # widgets
    maya = pm.toQtWindow("MayaWindow")
    widget = QtWidgets.QDialog(maya)
    widget.setWindowTitle("Set default camera clipPlane")
    widget.setMinimumWidth(300)

    layout = QtWidgets.QVBoxLayout(widget)
    layout.setContentsMargins(2, 2, 2, 2)
    layout.setSpacing(2)

    near_field = create_intfield(layout, "Near")
    far_field = create_intfield(layout, "Far")

    btn_hbox = QtWidgets.QHBoxLayout()
    ok_btn = QtWidgets.QPushButton("OK")
    cl_btn = QtWidgets.QPushButton("Cancel")
    btn_hbox.addWidget(ok_btn)
    btn_hbox.addWidget(cl_btn)
    layout.addLayout(btn_hbox)

    # signals
    ok_btn.clicked.connect(partial(set_values, widget, near_field, far_field))
    cl_btn.clicked.connect(widget.close)
    widget.show()





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.serialize

"""Utility methods for data serialization (JSON, YAML, PKL, etc...).

:created: 26/04/2018
:author: Benoit Gielly <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

from collections import OrderedDict
import json
import logging
import os

import yaml
import yaml.representer

LOG = logging.getLogger(__name__)


# JSON utils ---
[docs]def json_load(path, **kwargs):
    """Import JSON file.

    Args:
        path (str): JSON file path to save data
        kwargs (dict): Any extra flags to pass in the :func:`json.load` command

    Returns:
        dict: The loaded data.
    """
    data = {}
    if not os.path.exists(path):
        LOG.warning("Path doesn't exists, returning empty dictionary.")
    else:
        with open(path) as _file:
            data = json.load(_file, **kwargs)

    return data



[docs]def json_dump(data, path, **kwargs):
    """Export JSON file.

    Args:
        data (dict): Dictionary to export as JSON
        path (str): JSON file path to save data
        kwargs (dict): Any extra flags to pass in the :func:`json.dump` command

    Returns:
        str: given file path
    """
    with open(path, "w") as _file:
        json.dump(data, _file, **kwargs)

    return path



# YAML utils ---
[docs]def yaml_load(path, ordered=False, **kwargs):
    """Import YAML file.

    Args:
        path (str): YAML file path to save data
        ordered (bool): Load data in an orderedDict when True.
        kwargs (dict): Any extra flags to pass in the :func:`json.load` command

    Returns:
        dict: the loaded data
    """
    data = {}
    if ordered:
        data = OrderedDict()
        kwargs["Loader"] = Loader

    if not os.path.exists(path):
        LOG.warning("Path doesn't exists, returning empty dictionary.")
    else:
        with open(path) as _file:
            data = yaml.load(_file, **kwargs)

    return data



[docs]def yaml_dump(data, path, ordered=False, **kwargs):
    """Export YAML file.

    Args:
        data (dict): Dictionary to export as JSON
        path (str): YAML file path to save data
        ordered (bool): Dump data ordered when True.
        kwargs (dict): Any extra flags to pass in the :func:`json.dump` command

    Returns:
        str: given file path
    """
    if ordered:
        kwargs["Dumper"] = Dumper

    with open(path, "w") as _file:
        yaml.dump(data, _file, **kwargs)

    return path



class Loader(yaml.Loader):
    """Custom YAML Loader to load data in an OrderedDict."""

    def __init__(self, *args, **kwargs):
        super(Loader, self).__init__(*args, **kwargs)
        self.add_constructor(
            yaml.resolver.BaseResolver.DEFAULT_MAPPING_TAG,
            self.dict_constructor,
        )

    @staticmethod
    def dict_constructor(loader, node):
        """Create a custom constructor for yaml loader"""
        return OrderedDict(loader.construct_pairs(node))


class Dumper(yaml.Dumper):
    """Custom YAML Dumper to dump data from an OrderedDict."""

    def __init__(self, *args, **kwargs):
        super(Dumper, self).__init__(*args, **kwargs)
        rpz = yaml.representer.SafeRepresenter
        self.add_representer(OrderedDict, self.dict_representer)
        self.add_representer(str, rpz.represent_str)
        self.add_representer(unicode, rpz.represent_unicode)

    @staticmethod
    def dict_representer(dumper, data):
        """Create a custom representer for yaml dumper"""
        return dumper.represent_dict(data.iteritems())




            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.shape

"""Utility methods for shapes.

:created: 05/03/2017
:author: Benoit Gielly <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging

import bgdev.utils.decorator
from maya import cmds

LOG = logging.getLogger(__name__)


[docs]@bgdev.utils.decorator.UNDO_REPEAT
def update_intermediate_callback():
    """Call back :func:`update intermediate`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 2 nodes!")

    for target in selection[1:]:
        update_intermediate(selection[0], target)



[docs]def update_intermediate(source, target):
    """Update shapeOrig of target with source shape.

    This tool also works on nubrsCurve and any deformableShapes.
    It will only replace one with another.

    Args:
        source (str): source node
        target (str): target node

    """
    if not any([cmds.objExists(_) for _ in (source, target)]):
        LOG.warning("Source or Target doesn't exist!")
        return

    # get source and target shapes
    source_shapes = get_shapes(source) or [None]
    if not source_shapes:
        LOG.error("Source shape not found!")
        return

    target_shapes = get_shapes(target, intermediate=True, exclusive=True)
    if not target_shapes:
        target_shapes = get_shapes(target)

    if not target_shapes:
        LOG.error("Target shapes not found!")
        return

    if len(source_shapes) == len(target_shapes):
        for source_shape, target_shape in zip(source_shapes, target_shapes):
            update_plug(source_shape, target_shape)
    else:
        for target_shape in target_shapes:
            update_plug(source_shapes[0], target_shape)



[docs]def get_shapes(node, intermediate=False, exclusive=False):
    """Get the shapes of given node.

    Args:
        node (str): Node to query its shapes
        intermediate (bool): Get intermediate shapes when True.
        exclusive (bool): Only return the intermediate shapes if True.
            Please note that the intermediate flag must be True as well.

    Returns:
        list: The shapes found below given node.

    """
    # if given node is a list, assume first element
    if isinstance(node, list):
        node = node[0]
        LOG.info("Given node is a list. Using first element.")

    # return as list if given node is already a shape
    if cmds.objectType(node, isAType="shape"):
        return [node]

    # query shapes
    shapes = cmds.listRelatives(
        node, shapes=True, type="deformableShape", path=True
    )
    shapes = shapes or []

    # separate shapes orig
    orig = []
    for each in list(shapes):  # duplicated `shapes` object to remove safely
        if cmds.ls(each, intermediateObjects=True):
            orig.append(each)
            shapes.remove(each)

    if not intermediate:
        return shapes

    if exclusive:
        return orig

    return shapes + orig



[docs]def update_plug(source_shape, target_shape):
    """Update the plug.

    Args:
        source_shape (str): Name of the source shape.
        target_shape (str): Name of the target shape to update.

    """
    if cmds.nodeType(target_shape) == "mesh":
        src_plug = "{0}.worldMesh".format(source_shape)
        tgt_plug = "{0}.inMesh".format(target_shape)
    elif cmds.nodeType(target_shape) in ("nurbsCurve", "nurbsSurface"):
        src_plug = "{0}.worldSpace".format(source_shape)
        tgt_plug = "{0}.create".format(target_shape)
    else:
        return

    intermediate = cmds.getAttr(target_shape + ".intermediateObject")
    cmds.setAttr(target_shape + ".intermediateObject", False)
    cmds.connectAttr(src_plug, tgt_plug, force=True)
    cmds.refresh()

    # cmds.dgeval(tgt_plug) ? or target_shape + ".create"
    # cmds.dgeval(destination + '.outMesh')

    cmds.disconnectAttr(src_plug, tgt_plug)
    cmds.setAttr(target_shape + ".intermediateObject", intermediate)

    LOG.info("Replaced %s with %s.", target_shape, source_shape)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.side

"""Module to deal with sided data.

:created: 02/07/2018
:author: Benoit Gielly <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

from copy import deepcopy


[docs]def convert_side(data, sides="LR", both=False):
    # pylint: disable=too-many-branches
    """Replace recursively all iterations of {} with side in a data structure.

    Args:
        data (list or dict): The data to traverse and update.
        sides (str): The sides to replace brackets with.
        both (bool): By default, if the key is "sided", the values associated
            will only get the same side as the key.
            Otherwise, values will get both sides. Default is `False`.

    Example:
        ::

            data = side.convert_side({
                "spine_01_grp": "spine_01_jnt",
                "{}_shoulder_mechanic_grp": "{}_arm_shoulder_jnt",
                "{}_knee_pistons_grp": "{}_leg_knee_jnt",
            })

            >>> # Result: {"L_knee_pistons_grp": "L_leg_knee_jnt",
                 "L_shoulder_mechanic_grp": "L_arm_shoulder_jnt",
                 "R_knee_pistons_grp": "R_leg_knee_jnt",
                 "R_shoulder_mechanic_grp": "R_arm_shoulder_jnt",
                 "spine_01_grp": "spine_01_jnt"} #

    Returns:
        dict or list: An updated and sided copy of the given data.

    """
    # convert string to list
    if isinstance(data, basestring):
        data = [data]

    # set list to be dict values
    is_list = isinstance(data, list)
    data = dict(key=data) if is_list else data

    # iter key/values and replace sides
    for key, values in deepcopy(data).iteritems():
        if key.startswith("{}"):
            del data[key]
            base_val = values
            for side in sides:
                values = deepcopy(base_val)
                if both:
                    data[key.format(side)] = values
                    continue
                if isinstance(values, dict):
                    values = convert_side(values, sides=[side])
                elif isinstance(values, basestring):
                    values = values.format(side)
                else:
                    values = [x.format(side) for x in values]
                    _ = [
                        values.remove(x)
                        for x in list(values)
                        if values.count(x) > 1
                    ]
                data[key.format(side)] = values

    for key, values in deepcopy(data).iteritems():
        if isinstance(values, dict):
            values = convert_side(values)
        elif isinstance(values, basestring):
            if values.startswith("{}"):
                values = list({values.format(side) for side in sides})
        else:
            values = [x.format(side) for x in values for side in sides]
            _ = [values.remove(x) for x in list(values) if values.count(x) > 1]
        data[key] = values

    return data.values()[0] if is_list else data





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.skincluster

"""Utility methods for skinclusters.

:created: 26/02/2017
:author: Benoit Gielly <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging

import bgdev.utils.decorator
import bgdev.utils.shape
from maya import cmds, mel

LOG = logging.getLogger(__name__)

SKINCLUSTER_SETTINGS = {
    "toSelectedBones": True,
    "bindMethod": 0,
    "skinMethod": 2,
    "normalizeWeights": 1,
    "weightDistribution": 1,
    "maximumInfluences": 3,
    "obeyMaxInfluences": True,
    "dropoffRate": 4.0,
    "removeUnusedInfluence": False,
}


[docs]def get_skincluster(node):
    """Return the skincluster of given node.

    If the passed node already is a skincluster, just return it.

    Args:
        node (str): Can be either the skincluster or the bound node.

    Raises:
        RuntimeError: If the skincluster cannot be found.

    Returns:
        str: The skincluster bound to the node.

    """
    skincluster = node
    if cmds.nodeType(node) != "skinCluster":
        skincluster = mel.eval("findRelatedSkinCluster {0}".format(node))

    return skincluster



[docs]def get_influences(node, weighted=False):
    """Get influences of given skincluster.

    Args:
        node (str): Can be either the skincluster or the bound node.
        weighted (bool): If True, returns only weighted influences.

    Returns:
        list: List of influences.

    Raises:
        RuntimeError: If the skincluster cannot be found.
    """
    skc = get_skincluster(node)
    if not skc:
        raise RuntimeError("Couldn't find a skincluster.")

    flags = {"influence": True}
    if weighted:
        flags = {"weightedInfluence": True}
    influences = cmds.skinCluster(skc, query=True, **flags) or []

    return influences



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def add_influences_callback():
    """Call back :func:`add_influences`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 2 nodes!")
        return

    joints, node = selection[:-1], selection[-1]
    add_influences(node, joints)
    cmds.select(selection)



[docs]def add_influences(node, joints):
    """Add given joints to the skincluster.

    Args:
        node (str): Can be either the skincluster or the bound node.
        joints (list): List of joints/influences to add.

    Raises:
        RuntimeError: If the skincluster cannot be found.
    """
    # add each targets to the skincluster
    skincluster = get_skincluster(node)
    if not skincluster:
        raise RuntimeError("Couldn't find a skincluster.")

    influences = get_influences(skincluster)
    for each in joints:
        if each not in influences:
            cmds.skinCluster(
                skincluster, edit=True, addInfluence=each, weight=0
            )



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def remove_influences_callback(unused=False):
    """Call back :func:`remove_influences`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 1 node!")
        return

    if unused:
        for node in selection:
            remove_influences(node, unused=True)
    else:
        joints, node = selection[:-1], selection[-1]
        remove_influences(node, joints)



[docs]def remove_influences(node, joints=None, unused=False, disconnect=False):
    """Remove given joints from the skincluster.

    Args:
        node (str): Can be either the skincluster or the bound node.
        joints (list): List of joints/influences to add.
        unused (bool): Removed all unused influences found.
            This flag ignores `joints` when used.

    Raises:
        RuntimeError: If the skincluster cannot be found.
    """
    # add each targets to the skincluster
    skc = get_skincluster(node)
    if not skc:
        raise RuntimeError("Couldn't find a skincluster.")

    influences = get_influences(skc)
    if unused:
        weighted = get_influences(skc, weighted=True)
        joints = list(set(influences) - set(weighted))
        LOG.info("Found %s influences to remove in %s", len(joints), skc)

    for each in joints:
        if not each in influences:
            continue
        if disconnect:
            index = influences.index(each)
            plug = "{}.matrix[{}]".format(skc, index)
            value = cmds.getAttr(plug)
            cmds.disconnectAttr(each + ".worldMatrix", plug)
            cmds.setAttr(plug, value, type="matrix")
            continue
        cmds.skinCluster(skc, edit=True, removeInfluence=each)



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def select_influences_callback():
    """Call back :func:`select_influences`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 1 node!")
        return

    influences = []
    for each in selection:
        influences.extend(get_influences(each))
    cmds.select(influences)



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def bind_skincluster_callback():
    """Call back :func:`bind_skincluster`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 1 node!")
        return

    joints = {_ for _ in selection if cmds.nodeType(_) == "joint"}
    nodes = set(selection) - joints
    for each in nodes:
        bind_skincluster(each, list(joints))

    cmds.select(selection)



[docs]def bind_skincluster(mesh=None, bones=None):
    """Create a new skincluster with preset options.

    Args:
        mesh (str): Name of the geometry to bind.
        bones (list): List of bones/influences.

    Returns:
        str: The created skincluster.
    """
    shapes = []

    # create a default dictionnary to store the best settings for a skincluster
    default_settings = dict(SKINCLUSTER_SETTINGS)

    # if a mesh is given, rename the skincluster accordingly
    if mesh:
        default_settings["name"] = "{0}_skinCluster".format(mesh)

    # bind the mesh to the skincluster
    if mesh and bones:
        skc = cmds.skinCluster(bones, mesh, **default_settings)[0]
    else:
        # assumes that only one geometry is selected (errors otherwise)
        skc = cmds.skinCluster(**default_settings)[0]

        # retrieve the shape and its transform used to bind
        shapes = cmds.skinCluster(skc, query=True, geometry=True)
        mesh = cmds.listRelatives(shapes, parent=True)[0]
        skc = cmds.rename(skc, "{0}_skinCluster".format(mesh))

    # rename tweak
    shapes = shapes or bgdev.utils.shape.get_shapes(mesh)
    if shapes:
        tweak = cmds.listConnections(shapes[0], source=True, type="tweak")
        if tweak:
            cmds.rename(tweak, "{0}_tweak".format(mesh))

    return skc



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def copy_skincluster_callback(method="closestPoint"):
    """Call back :func:`copy_skincluster`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 2 nodes!")
        return

    source, targets = selection[0], selection[1:]
    for target in targets:
        copy_skincluster(source, target, method)

    cmds.select(selection)



[docs]def copy_skincluster(source, target, method="closestPoint"):
    """Copy source skincluster onto target and keep same weights.

    Args:
        source (str): source mesh to copy skincluster form
        target (str): target mesh to paste skincluster to
        method (str): influence association method. Default is closestPoint.

    Raises:
        RuntimeError: If the source skincluster cannot be found.
    """
    copy_settings = {
        # "influenceAssociation": ["oneToOne", "closestJoint", "closestBone"],
        "influenceAssociation": ["closestJoint", "closestBone", "oneToOne"],
        "sampleSpace": 0,
        "noMirror": True,
        "smooth": True,
    }

    # get skinclusters and influences
    source_skc = bgdev.utils.skincluster.get_skincluster(source)
    if not source_skc:
        raise RuntimeError("Couldn't find a source skincluster.")

    source_infs = cmds.skinCluster(source_skc, query=True, influence=True)
    infs_objects = [_ for _ in source_infs if cmds.nodeType(_) != "joint"]
    source_infs = [_ for _ in source_infs if _ not in infs_objects]

    # add influences if skincluster already exists
    target_infs = None
    target_skc = bgdev.utils.skincluster.get_skincluster(target)
    if target_skc:
        target_infs = cmds.skinCluster(target_skc, query=True, influence=True)
        diff_influences = set(source_infs + infs_objects) - set(target_infs)
        if diff_influences:
            cmds.skinCluster(
                target_skc, edit=True, addInfluence=list(diff_influences)
            )

    # create skincluster otherwise
    else:
        name = "{0}_skinCluster".format(target).rsplit("|")[-1]
        name = name + "#" if cmds.objExists(name) else name
        skc_settings = dict(bgdev.utils.skincluster.SKINCLUSTER_SETTINGS)
        skc_settings["skinMethod"] = cmds.skinCluster(
            source_skc, query=True, skinMethod=True
        )
        skc_settings["normalizeWeights"] = cmds.skinCluster(
            source_skc, query=True, normalizeWeights=True
        )
        target_skc = cmds.skinCluster(
            source_infs, target, name=name, **skc_settings
        )[0]

        if infs_objects:
            cmds.skinCluster(target_skc, edit=True, addInfluence=infs_objects)

    # copy skincluster weights
    if method == "uv":
        copy_settings["uvSpace"] = ["map1", "map1"]
    else:
        copy_settings["surfaceAssociation"] = method

    cmds.copySkinWeights(
        sourceSkin=source_skc, destinationSkin=target_skc, **copy_settings
    )



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def reset_skincluster_callback():
    """Call back :func:`reset_skincluster`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 1 node!")
        return

    for each in selection:
        reset_skincluster(each)



[docs]def reset_skincluster(node):
    """Reset the skin cluster in place.

    Args:
        node (str): SkinCluster node or the geometry bound to it.

    """
    # get skinclusters
    skincluster = node
    if cmds.nodeType(node) != "skinCluster":
        skincluster = mel.eval("findRelatedSkinCluster {0}".format(node))

    # detach skinclusters
    influences = cmds.skinCluster(skincluster, query=True, influence=True)
    for i, influence in enumerate(influences):

        # reset bindPreMatrix for each joints
        matrix = cmds.getAttr(influence + ".worldInverseMatrix")
        cmds.setAttr(
            "{0}.bindPreMatrix[{1}]".format(skincluster, i),
            matrix,
            type="matrix",
        )
        cmds.skinCluster(skincluster, edit=True, recacheBindMatrices=True)

        # reset dagPose
        dag_poses = cmds.listConnections(
            skincluster, source=True, type="dagPose"
        )
        for each in dag_poses:
            cmds.dagPose(influence, reset=True, name=each)



[docs]@bgdev.utils.decorator.UNDO_REPEAT
def detach_skincluster_callback(clean=False):
    """Call back :func:`detach_skincluster`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 1 node!")
        return

    for each in selection:
        detach_skincluster(each, clean)



[docs]def detach_skincluster(node, clean=False):
    """Detach the skin cluster attached to given node.

    Args:
        node (str): Name of the node to unbind.
        clean (bool): If True, remove shapeOrigs and unlock transforms.

    """
    # detach skincluster
    if get_skincluster(node):
        cmds.skinCluster(node, edit=True, unbind=True)
        cmds.refresh()

    if not clean:
        return

    # make sure there's no other deformers before cleaning up
    for each in cmds.listHistory(node, levels=1):
        if "geometryFilter" in cmds.nodeType(each, inherited=True):
            LOG.info(
                "Other deformers than skincluster found. Skipping cleanup..."
            )
            return

    # delete shapeOrig
    shapes = bgdev.utils.shape.get_shapes(node, True, True)
    if shapes:
        cmds.delete(shapes)

    # unlock transforms (if detach skincluster didn't do it)
    for attr in [x + y for x in "trs" for y in "xyz"]:
        cmds.setAttr("{0}.{1}".format(node, attr), lock=False)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.sort

"""Utility methods used to sort nodes and graphs.

:created: 05/03/2017
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import logging
import re

from maya import cmds

LOG = logging.getLogger(__name__)


def _as_int(text):
    """Convert text to integer."""
    return int(text) if text.isdigit() else text


def _human(text):
    """Sort elements using Human/Natural order.

    Notes:
        https://nedbatchelder.com/blog/200712/human_sorting.html
        https://blog.codinghorror.com/sorting-for-humans-natural-sort-order

    Args:
        text (str): One string element of the list to sort.

    Returns:
        list: List of integers to be used as a sorting key.

    """
    result = [_as_int(x) for x in re.split(r"(\d+)", text) if x.isdigit()]
    return result[-1] if result else None


[docs]def sort_descendants():
    """Sort all descandant children alphabetically."""
    selection = cmds.ls(selection=True)

    nodes = cmds.listRelatives(
        selection, allDescendents=True, type="transform"
    )
    nodes = [x for x in nodes if not cmds.listRelatives(x, shapes=True)]
    nodes.extend(selection)

    for each in nodes:
        children = cmds.listRelatives(each, children=True)
        if children:
            sort_children(each)

    cmds.select(selection)



[docs]def sort_children(parent=None):
    """Sort children of the given parent alphabetically.

    Args:
        parent (str): Name of the parent to use as a starting point.

    """
    parent = parent or cmds.ls(selection=True)[0]
    children = cmds.listRelatives(parent, children=True)

    nodes = []
    with_shapes = []
    for each in children:
        if cmds.nodeType(each) != "joint":
            if not cmds.listRelatives(each, shapes=True):
                nodes.append(each)
            else:
                with_shapes.append(each)

    nodes.sort(key=_human)
    with_shapes.sort(key=_human)

    cmds.parent(children, world=True)
    cmds.parent(nodes, with_shapes, parent)
    cmds.select(parent)



[docs]def sort_selection():
    """Sort all children node alphabetically."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please, select at least one node!")
        return

    selection.sort(key=_human)

    parent = cmds.listRelatives(selection[0], parent=True)
    cmds.parent(selection, world=True)
    cmds.parent(selection, parent)





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.transform

"""Utility methods for transforms.

:created: 16/02/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>"""
from __future__ import absolute_import

from maya import cmds


[docs]def reset_groups(suffix="_grp"):
    """Run :func:`reset_group` on a selection of multiple nodes.

    Args:
        suffix (str): suffix to use for the reset group name

    Returns:
        list: all reset group created

    """
    selection = cmds.ls(selection=True)

    groups = []
    for each in selection:
        reset_grp = reset_group(each, suffix)
        groups.append(reset_grp)

    return groups



[docs]def reset_group(node, suffix="_grp"):
    """Create a transform node to reset the value of the selected object.

    Args:
        node (str): name of node to reset
        suffix (str): suffix to use for the reset group name

    Returns:
        str: reset group

    """
    # create transform group
    name = "{}_{}".format(node.rsplit("_", 1)[0], suffix)
    reset_grp = cmds.createNode("transform", name=name)
    cmds.parent(reset_grp, node)
    cmds.makeIdentity(reset_grp, translate=True, rotate=True, scale=True)

    # reparent under parent if any, else world
    parent = (cmds.listRelatives(node, parent=True) or [None])[0]
    if parent:
        cmds.parent(reset_grp, parent)
    else:
        cmds.parent(reset_grp, world=True)
    cmds.parent(node, reset_grp)

    # for joints, reset rotates and jointOrients
    if cmds.nodeType(node) == "joint":
        cmds.makeIdentity(node, jointOrient=True, rotate=True, apply=True)

    cmds.select(clear=True)

    return reset_grp





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.vector

"""Utility methods to help dealing with vectors.

:created: 10/10/2016
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import math
from math import sin, sqrt

from maya import cmds, mel
from maya.api.OpenMaya import MMatrix, MVector
import pymel.core as pm


[docs]def get_matrix_from_transforms(position, normal, tangent):
    """Construct an MMatrix from position, normal and tangent.

    Args:
        position (list): XYZ position.
        normal (list): The normal vector used to compute rotation.
        tangent (list): The tangent vector used to compute rotation.

    Returns:
        MMatrix: The MMatrix array.

    """
    nor = MVector(normal).normal()
    tan = MVector(tangent).normal()
    ort = nor ^ tan
    pos = MVector(position)

    matrix = MMatrix()
    for row, vector in enumerate([nor, tan, ort, pos]):
        for column, value in enumerate(vector):
            matrix.setElement(row, column, value)

    return matrix



[docs]def get_matrix_from_nodes(
    nodes, middle=True, aim_vector=(1, 0, 0), up_vector=(0, 1, 0)
):
    # pylint: disable=too-many-locals
    """Return a matrix based on given nodes.

    If passed nodes are 1 or more than 3, it simply return the manipulator
    position as a matrix. Otherwise, it'll use the second node as the aim axis
    and the third as up.

    Args:
        nodes (list): list of nodes to get matrix
        middle (bool): snap in between nodes 1 and 2 if True, else on first.
        aim_vector (tuple): default aim vector for the aimConstraint.
        up_vector (tuple): default up vector for the aimConstraint.

    Returns:
        list: matrix array.

    """
    # query manipMove position if 1 or more than 3 selected
    if len(nodes) == 1 or len(nodes) > 3:
        return get_manipulator_xforms(as_matrix=True)

    # else, use vectors and matrix to determine position and aim_vector
    if len(nodes) == 2:
        pt_a, pt_b = get_vectors(nodes)
    else:
        pt_a, pt_b, pt_c = get_vectors(nodes)

    # get vectors from each points
    pos = (pt_a + pt_b) / 2 if middle else pt_a
    x_vec = (pt_b - pos).normal()
    y_vec = MVector(up_vector) if len(nodes) == 2 else (pt_c - pos).normal()
    z_vec = x_vec ^ y_vec.normal()
    y_vec = z_vec ^ x_vec.normal()

    # build vectors and vector_array
    vector1, vector2 = MVector(aim_vector), MVector(up_vector)
    vector3 = vector1 ^ vector2

    vector_array = [[], [], []]
    for each, vect in zip([vector1, vector2, vector3], [x_vec, y_vec, z_vec]):
        j = [list(each).index(i) for i in each if i != 0][0]
        vector_array[j] = list(each[j] * vect) + [0]

    # flattens vector_array into one simple list and add position to it
    return [y for _ in vector_array for y in _] + list(pos) + [1]



[docs]def get_manipulator_xforms(as_matrix=False):
    """Query the manipulator position and orientation.

    Args:
        as_matrix (bool): if True, returns a as_matrix built from manip xforms.

    Returns:
        list: list of "XYZ" position and rotation values
            or matrix array if `as_matrix` is True.

    """
    # forces the move manipulator
    mel.eval("setToolTo $gMove;")
    position = cmds.manipMoveContext("Move", query=True, position=True)
    rotation = cmds.manipPivot(query=True, orientation=True)[0]

    if as_matrix:
        return from_euler(rotation, translate=position)
    return [position, rotation]



[docs]def get_vectors(nodes, mode="xform"):
    """Generate world position vectors of each given nodes.

    Args:
        nodes (list): list of nodes to return position as vector.
        mode (str): choose between default "xform" or "pivot" to get world position.

    Yields:
        maya.api.OpenMaya.MVector: MVector of the node's world position

    """
    for each in nodes:
        position = (0, 0, 0)

        if mode == "xform":
            position = cmds.xform(
                each,
                query=True,
                translation=True,
                worldSpace=True,
            )

        elif mode == "pivot":
            position = cmds.xform(
                each,
                query=True,
                translation=True,
                rotatePivot=True,
                worldSpace=True,
            )

        # when using xform on component like faces or edge, the returned value
        # will be a list of each vertices position, so we need to average that
        if len(position) > 3:
            vectors = [
                MVector(position[i : i + 3])
                for i in range(0, len(position), 3)
            ]
            result = MVector()
            for vector in vectors:
                result += vector
            position = result / len(vectors)

        yield MVector(position)



[docs]def from_euler(rotation, translate=(0, 0, 0), radians=False):
    # pylint: disable=too-many-locals
    """Convert euler rotation into 3-axis matrix.

    Args:
        rotation (tuple): Rotation values to add to the matrix table.
        translate (tuple): Translation values to add to the matrix table.
        radians (bool): If True, converts degrees to radians.

    Returns:
        list: Matrix of given euler rotates, with translate if given.

    """
    x_value, y_value, z_value = rotation

    # convert to radians if degrees are passed
    if radians is False:
        x_value, y_value, z_value = map(
            math.radians,
            (x_value, y_value, z_value),
        )

    cos_x, sin_x = math.cos(x_value), math.sin(x_value)
    cos_y, sin_y = math.cos(y_value), math.sin(y_value)
    cos_z, sin_z = math.cos(z_value), math.sin(z_value)

    x_vector = (
        cos_y * cos_z,
        cos_y * sin_z,
        -sin_y,
        0.0,
    )

    y_vector = (
        sin_x * sin_y * cos_z - cos_x * sin_z,
        sin_x * sin_y * sin_z + cos_x * cos_z,
        sin_x * cos_y,
        0.0,
    )

    z_vector = (
        cos_x * sin_y * cos_z + sin_x * sin_z,
        cos_x * sin_y * sin_z - sin_x * cos_z,
        cos_x * cos_y,
        0.0,
    )

    t_vector = (translate[0], translate[1], translate[2], 1.0)

    return x_vector + y_vector + z_vector + t_vector



[docs]def get_closest_point(source, targets, furthest=False):
    """Find the closest node to the source of each targets.

    Args:
        source (str): source node to use as starting point for distance calculation.
        targets (list): each nodes to process.
        furthest (bool): If True, gets the furthest node instead.

    Returns:
        str: the target node that's the closest to the source.

    """
    distance = float("inf") if not furthest else 0
    position = cmds.xform(
        source, query=True, translation=True, worldSpace=True
    )
    closest_node = None
    for node in targets:
        node_pos = cmds.xform(
            node, query=True, translation=True, worldSpace=True
        )
        node_distance = (MVector(node_pos) - MVector(position)).length()
        is_different = (
            node_distance < distance
            if not furthest
            else node_distance > distance
        )
        if is_different:
            closest_node = node
            distance = node_distance

    return closest_node



[docs]def get_distance_between(
    node1,
    node2,
    distance_between=False,
    bounding_box=False,
    rotate_pivot=False,
):
    """Get the distance between two objects.

    Args:
        node1 (str): Node that determines start position
        node2 (str): Node that determines end position
        distance_between (bool): If True, creates a distance_between node,
            query its value and delete it.
        bounding_box (bool): If True, creates a distance_between node,
        rotate_pivot (bool): If True, creates a distance_between node,

    Returns:
        float: distance between two given nodes.

    """
    if distance_between:
        dist = cmds.createNode("distanceBetween")
        cmds.connectAttr(node1 + ".worldMatrix[0]", dist + ".inMatrix1")
        cmds.connectAttr(node2 + ".worldMatrix[0]", dist + ".inMatrix2")
        value = cmds.getAttr(dist + ".distance")
        cmds.delete(dist)
        return value

    if bounding_box:
        node1 = cmds.xform(
            node1, query=True, bounding_box=True, worldSpace=True
        )
        node2 = cmds.xform(
            node2, query=True, bounding_box=True, worldSpace=True
        )

    elif rotate_pivot:
        node1 = cmds.xform(
            node1, query=True, worldSpace=True, rotate_pivot=True
        )
        node2 = cmds.xform(
            node2, query=True, worldSpace=True, rotate_pivot=True
        )

    else:
        node1 = cmds.xform(
            node1, query=True, translation=True, worldSpace=True
        )
        node2 = cmds.xform(
            node2, query=True, translation=True, worldSpace=True
        )

    value = (
        (node1[0] - node2[0]) ** 2
        + (node1[1] - node2[1]) ** 2
        + (node1[2] - node2[2]) ** 2
    ) ** 0.5

    return value



[docs]def aim_in_plane(positions, aim_vector=(1, 0, 0), up_vector=(0, 1, 0)):
    """Align selected locators based on plane made of the first and last."""
    # pylint: disable=too-many-locals

    # create nulls and snap them to given positions
    nulls = []
    for pos in positions:
        null = pm.createNode("transform")
        pm.xform(null, translation=pos, worldSpace=True)
        nulls.append(null)

    locator = pm.spaceLocator()
    locator.setMatrix(nulls[0].getMatrix(worldSpace=True))

    # reverse vectors if we're on the right side (YZ plane)
    x_axis = locator.getTranslation(space="world")[0]
    if x_axis < 0:
        aim_vector = [-1 * x for x in aim_vector]
        up_vector = [-1 * x for x in up_vector]

    # aim to nulls[2]
    pm.delete(
        pm.aimConstraint(
            nulls[-1],
            locator,
            maintainOffset=False,
            aimVector=aim_vector,
            upVector=up_vector,
            worldUpObject=nulls[1],
            worldUpType="object",
        ),
    )

    # find AH distance
    index = len(nulls) // 2
    pt_a = pm.datatypes.Point(nulls[0].getTranslation(space="world"))
    pt_b = pm.datatypes.Point(nulls[index].getTranslation(space="world"))
    pt_c = pm.datatypes.Point(nulls[-1].getTranslation(space="world"))

    c_side = pt_b - pt_a
    b_side = pt_c - pt_a
    height = sin(c_side.angle(b_side)) * c_side.length()
    ah_dist = sqrt(pow(c_side.length(), 2) - pow(height, 2))

    # offset by ah_dist along aim axis
    ah_values = [ah_dist * x for x in aim_vector]
    pm.move(
        locator,
        *ah_values,
        relative=True,
        objectSpace=True,
        worldSpaceDistance=True
    )

    # re-orient properly
    pm.delete(
        pm.aimConstraint(
            nulls[index],
            locator,
            maintainOffset=False,
            aimVector=aim_vector,
            upVector=up_vector,
            worldUpObject=nulls[0],
            worldUpType="object",
        ),
    )

    # move forward by half of AC
    ac_values = [b_side.length() * x for x in aim_vector]
    pm.move(
        locator,
        *ac_values,
        relative=True,
        objectSpace=True,
        worldSpaceDistance=True
    )

    # orient the base locator
    for i, each in enumerate(nulls, 1):
        if i < len(nulls):
            tmp = pm.spaceLocator()
            tmp.setMatrix(each.getMatrix(worldSpace=True))
            aim = pm.aimConstraint(
                nulls[i],
                tmp,
                maintainOffset=False,
                aimVector=aim_vector,
                upVector=up_vector,
                worldUpObject=locator,
                worldUpType="object",
            )
            orientation = pm.xform(
                tmp, query=True, worldSpace=True, rotation=True
            )
            pm.delete(aim, tmp)
            pm.xform(each, rotation=orientation, worldSpace=True)
        else:
            tmp = pm.spaceLocator()
            pm.parent(tmp, nulls[-2])
            tmp.resetFromRestPosition()
            orientation = pm.xform(
                tmp, query=True, worldSpace=True, rotation=True
            )
            pm.xform(each, rotation=orientation, worldSpace=True)
            pm.delete(tmp)

    # cleanup and return
    matrices = [
        cmds.xform(x.name(), query=True, matrix=True, worldSpace=True)
        for x in nulls
    ]
    pm.delete(locator, nulls)

    return matrices





            

          

      

      

    

  

    
      
          
            
  Source code for bgdev.utils.weightmap

"""Utility method to deal with weightmaps.

:created: 13/12/2018
:author: Benoit GIELLY <benoit.gielly@gmail.com>
"""
from __future__ import absolute_import

import json
import logging
import os

from maya import cmds

import bgdev.utils.decorator
import bgdev.utils.skincluster

LOG = logging.getLogger(__name__)
DEFAULT_PATH = os.path.join(os.environ.get("MAYA_APP_DIR", ""), "weights")


[docs]def check_libraries():
    """Check if ngSkinTools package is available.

    Returns:
        dict: A mapping dict with the required ngSkinTool modules.

    Raises:
        ImportError: If the package can't be imported.
        RuntimeError: If the package can't be imported.

    """
    try:

        cmds.loadPlugin("ngSkinTools", quiet=True)

        import ngSkinTools.importExport
        import ngSkinTools.mllInterface
        import ngSkinTools.ui.initTransferWindow

        modules = {
            "importExport": ngSkinTools.importExport,
            "mllInterface": ngSkinTools.mllInterface,
            "initTransferWindow": ngSkinTools.ui.initTransferWindow,
        }
        return modules

    except (RuntimeError, ImportError):
        msg = (
            "ngSkinTools libraries not found. "
            "Can't use the skinweights import/export methods. "
            "Contact the pipeline team to get it installed!"
        )
        LOG.error(msg)
        raise



[docs]def export_multiple_skinweights(nodes, path=DEFAULT_PATH):
    """Export multiple skinweights into a single file.

    Args:
        nodes (str): List of nodes to export their skinweights.
        path (str): File path to export weights.

    """
    data = {}
    for each in sorted(nodes):
        weights = export_skinweights(each)
        if weights:
            data[each] = weights

    # create parent folder if doesn't exists
    parent = os.path.dirname(path)
    if not os.path.exists(parent):
        os.makedirs(parent)

    # export combined weights data
    with open(path, "w") as stream:
        json.dump(data, stream, indent=4)
    LOG.info("Weights successfully exported!")



[docs]@bgdev.utils.decorator.REPEAT
def export_skinweights_callback():
    """Call back :func:`export_skinweights`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 2 nodes!")
        return

    selection = cmds.ls(selection=True)
    for each in sorted(selection):
        export_skinweights(each)
    LOG.info("Weights successfully exported!")



[docs]def export_skinweights(node, path=DEFAULT_PATH, export=True):
    """Export the weights of the given skincluster node.

    Args:
        node (str): Name of the skinned node to export its weights.
        path (str): File path to export the weights.
        export (bool): Export weights into a file.
            Defaults to True. Use False when you only want the weights data.

    Returns:
        dict: The weights data.

    """
    json_data = {}

    # return here if node doesn't have a skincluster
    if not bgdev.utils.skincluster.get_skincluster(node):
        return json_data

    modules = check_libraries()

    # create the folder if doesn't exist
    if not os.path.exists(path):
        os.makedirs(path)

    # export skinweights
    init_layers = initialize_layers(node)
    ng_data = modules["importExport"].LayerData()
    ng_data.loadFrom(node)

    # convert longName to short (for hierarchy changes)
    for each in ng_data.influences:
        each.path = each.path.rpartition("|")[-1]

    for layer in ng_data.layers:
        for each in layer.influences:
            each.influenceName = each.influenceName.rpartition("|")[-1]

    exporter = modules["importExport"].JsonExporter()
    json_data = exporter.process(ng_data)
    if export:
        export_layer_data(node, json_data, path)
        LOG.info("Saving %r weights...", str(node))

    if init_layers:
        remove_layers(node)

    return json_data



[docs]def export_layer_data(node, data, path):
    """Export ngLayerData into JSON file.

    Args:
        node (str): Name of the mesh. Used as filename.
        data (dict): The ngLayer dictionary to export.
        path (str): The parent folder where the file will be saved into.
    """
    nice_name = node.rsplit("|")[-1].rsplit(":")[-1]
    weight_file = os.path.join(path, "{0}.json".format(nice_name))
    with open(weight_file, "w") as stream:
        stream.write(data)



[docs]def import_multiple_skinweights(path, layers=True):
    """Import multiple skinweights into a single file.

    Args:
        path (str): File path to export weights.
        layers (bool): Keep ngSkinTools layers or not.

    """
    if not os.path.exists(path):
        LOG.info("%r not found.", path)
        return

    with open(path, "r") as stream:
        data = json.load(stream)

    # check if given path' data is multi or ng_data
    if "layers" in data and "influences" in data:
        msg = (
            "Can't parse data properly. "
            "It was probably exported from ngSkinTools directly. Please, "
            "use its API to import your weights back."
        )
        LOG.warning(msg)
        return

    for node, ng_data in sorted(data.items()):
        if cmds.objExists(node):
            import_skinweights(node, data=ng_data, layers=layers)

    LOG.info("Weights successfully imported!")



[docs]@bgdev.utils.decorator.REPEAT
def import_skinweights_callback():
    """Call back :func:`import_skinweights`."""
    selection = cmds.ls(selection=True)
    if not selection:
        LOG.warning("Please select at least 2 nodes!")
        return

    selection = cmds.ls(selection=True)
    for each in sorted(selection):
        import_skinweights(each)
    LOG.info("Weights successfully imported!")

    cmds.select(selection)



[docs]def import_skinweights(  # pylint: disable=too-many-locals
    node, path=DEFAULT_PATH, data=None, layers=True, mode="vertexID"
):
    """Export the weights of the given skincluster node.

    Args:
        node (str): Name of the skinned node to export its weights.
        path (str): File path to export the weights.
        data (dict): Use this data directly instead of reading if from file.
        layers (bool) : Keep ngSkinTools layers or not.
        mode (str) : Can be "vertexID", "UV" or "closestPoint".
            Defaults to "vertexID".

    """
    modules = check_libraries()
    mode_remap = {"closestPoint": 0, "UV": 1, "vertexID": 2}

    # get weights data from json file
    ng_data = data or import_layer_data(node, path)
    data = json.loads(ng_data)
    if not data:
        return

    # get influence in weight file
    influences = []
    for each in data.get("influences", {}).values():
        short = each.get("path", "").rsplit("|")[-1]
        if cmds.objExists(short):
            influences.append(short)

    if not influences:
        return

    # check if skincluster already exists
    skc = bgdev.utils.skincluster.get_skincluster(node)
    if skc:
        bgdev.utils.skincluster.add_influences(skc, influences)
    else:
        skc = bgdev.utils.skincluster.bind_skincluster(node, influences)

    # import weights
    remove_layers(node)
    LOG.info("Importing %r weights...", str(node))
    io_format = modules["importExport"].Formats.getJsonFormat()
    importer = io_format.importerClass()
    processed_data = importer.process(ng_data)
    window = modules["initTransferWindow"].TransferWeightsWindow.getInstance()
    window.content.dataModel.setSourceData(processed_data)
    window.content.dataModel.setDestinationMesh(node)
    window.content.controls.transferMode.setValue(mode_remap.get(mode, 2))
    window.content.dataModel.execute()

    # if node didn't have layers before import, remove them
    if layers and len(processed_data.layers) > 1:
        LOG.debug("Found layers on %r, keeping them...", str(node))
    else:
        remove_layers(node)



[docs]def import_layer_data(node, path):
    """Import ngLayerData from JSON file.

    Args:
        node (str): Name of the mesh. Used to find the JSON file.
        path (str): The parent folder where the file is saved.

    Returns:
        str: The raw ngLayer data (somehow, this is a string!)
    """
    nice_name = node.rsplit("|")[-1].rsplit(":")[-1]
    weight_file = os.path.join(path, "{0}.json".format(nice_name))

    if not os.path.exists(weight_file):
        LOG.info("%r not found.", weight_file)
        return None

    with open(weight_file, "r") as stream:
        ng_data = stream.read()

    return ng_data



[docs]def initialize_layers(node):
    """Remove ngSkinTools layers.

    Args:
        node (str): Name of the mesh with a skinCluster attached.

    Returns:
        bool: True if layers were created, false otherwise.

    """
    modules = check_libraries()

    mll = modules["mllInterface"].MllInterface()
    mll.setCurrentMesh(node)
    if not mll.getLayersAvailable():
        mll.initLayers()
        mll.createLayer("Base Weights")
        return True

    return False



[docs]def remove_layers(node):
    """Remove ngSkinTools layers.

    Args:
        node (str): Name of the mesh with a skinCluster attached.

    """
    skincluster = bgdev.utils.skincluster.get_skincluster(node)
    history = cmds.listHistory(node)
    history.extend(cmds.listHistory(skincluster, future=True, levels=1))
    types = ("ngSkinLayerDisplay", "ngSkinLayerData")
    delete_nodes = [x for x in history if cmds.nodeType(x) in types]
    if delete_nodes:
        cmds.delete(delete_nodes)
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