

    
      
          
            
  
SimpleGUICS2Pygame package’s documentation

It is primarily a standard Python [https://www.python.org/] (2 and 3) module
reimplementing the SimpleGUI particular module of CodeSkulptor [http://www.codeskulptor.org/] and CodeSkulptor3 [https://py3.codeskulptor.org/]
(a Python browser environment).
This is in fact a package also with other modules adapted from CodeSkulptor.

Simply change

import simplegui





by

try:
    import simplegui
except ImportError:
    import SimpleGUICS2Pygame.simpleguics2pygame as simplegui





in your CodeSkulptor program
and your program run both in CodeSkulptor
and standard Python with this module (and Pygame).

[image: SimpleGUICS2Pygame]

Online HTML documentation [https://simpleguics2pygame.readthedocs.io/] on Read The Docs.
(You can also see the online SimpleGUI documentation on CodeSkulptor [http://www.codeskulptor.org/docs.html]
or SimpleGUI documentation on CodeSkulptor3 [https://py3.codeskulptor.org/docs.html].)


Sources and installers on Bitbucket: https://bitbucket.org/OPiMedia/simpleguics2pygame

and on PyPI: https://pypi.org/project/SimpleGUICS2Pygame/ .










If you have some problem

First, read this short main documentation page,
this Compatibility page
and this Tips page.

If you have problem with some command,
you can see its documentation in the modules page
or by the Index page .

Next, you can search in Stack Overflow.
If you don’t find answer, you can ask question like this [https://stackoverflow.com/questions/16387770/how-to-integrate-simplegui-with-python-2-7-and-3-0-shell].

Finally you can email me.
I will try to help you with pleasure.
(You can write me in French.)




Installation


Before the installation of SimpleGUICS2Pygame

Obviously you need Python [https://www.python.org/].

If  pip [https://pip.pypa.io/] (the Python Package Installer) is not installed on your system,
then install it with:

$ python -m ensurepip --user





Note that $ represents the prompt and do not be entered by you.

If several Python implementations are installed,
maybe you must use something like python2 or python3 instead python command.

With the --user option
the installation is made in the user directory
and doesn’t require administrator rights.

Before installation, as a precaution,
upgrade necessary installation packages:

$ python -m pip install pip setuptools wheel --user --upgrade








Installation of SimpleGUICS2Pygame

$ python -m pip install SimpleGUICS2Pygame --user --upgrade





Followed requirements are automatically installed.

But if the installation failed,
then install them separately and after that try again to install SimpleGUICS2Pygame.

On Arch Linux you can use this package installation script (written by Danny Fajardo):
Arch_Linux/PKGBUILD [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/GNU_Linux/Arch_Linux/PKGBUILD].




Package pygame [https://www.pygame.org/] required

Pygame is required to use module simplegui_lib (and its submodules)
and module simpleguics2pygame of SimpleGUICS2Pygame
(except for the Timer class).


Warning

Normally Pygame is installed automatically when you install SimpleGUICS2Pygame.
But if it is failed then install it like this first.

$ python -m pip install pygame --user --upgrade







If you have some problem,
see installation documentation of pygame [https://www.pygame.org/wiki/GettingStarted].

On Window$ you can also directly install a binary from the
Unofficial Windows Binaries for Python Extension Packages [https://www.lfd.uci.edu/~gohlke/pythonlibs/]:
Pygame binary [https://www.lfd.uci.edu/~gohlke/pythonlibs/#pygame].




Package audioread [https://github.com/beetbox/audioread] required

audioread is required to play MP3 sounds
(other sounds are played by Pygame).


Warning

If audioread is correctly installed on your system
but playing MP3 fails,
it is probably because some external dependency is missing.
Try to install FFmpeg [https://ffmpeg.org/] (executable ffmpeg must be accessible in your path)
or other library used by audioread [https://github.com/beetbox/audioread].






Package matplotlib [https://matplotlib.org/] required

matplotlib is required to use module simpleplot of SimpleGUICS2Pygame.

If you have some problem,
see installation documentation of matplotlib [https://matplotlib.org/users/installing.html].

On Window$ you can also directly install matplotlib binary [https://www.lfd.uci.edu/~gohlke/pythonlibs/#matplotlib].




Test installation

You can run the little script [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/script/] SimpleGUICS2Pygame_check.py
to check if all required modules are installed.

Examples of result with good installation:
result in Python 2 [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/test/results_py2/SimpleGUICS2Pygame_check.log]
and
result in Python 3 [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/test/results_py3/SimpleGUICS2Pygame_check.log].

You can also test your Pygame installation alone with the other little script [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/script/] pygame_check.py.






Examples of CodeSkulptor and SimpleGUICS2Pygame use

You can see examples in SimpleGUICS2Pygame/example/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/example/] subdirectory from the sources archives.

Or online:
Python programs running in CodeSkulptor .

On some environments CodeSkulptor [http://www.codeskulptor.org/] maybe runs too slow with Firefox.
CodeSkulptor3 [https://py3.codeskulptor.org/] is better, but maybe too slow too.
In these cases, use Chrome.


	Two simple online examples:

	
	Frame_example.py [https://py3.codeskulptor.org/#user305_ELuwGUIuxh7hmlE.py]: very simple canvas example


	presentation.py [https://py3.codeskulptor.org/#user305_l6tVvJwsLXcvIQI.py]: little draw images and texts











Message to developers

This is a free software, so you can download it, modify it and submit your modifications.
You can also redistribute your own version (keeping the GPL license).

Complete sources on Bitbucket: https://bitbucket.org/OPiMedia/simpleguics2pygame

See developers’page.




Author: 🌳 Olivier Pirson — OPi [image: OPi] 🇧🇪🇫🇷🇬🇧 🐧 👨‍💻 👨‍🔬

🌐 Website: http://www.opimedia.be/

💾 Bitbucket: https://bitbucket.org/OPiMedia/


	📧 olivier.pirson.opi@gmail.com


	Mastodon: https://mamot.fr/@OPiMedia — Twitter: https://twitter.com/OPirson


	diaspora* (Framasphere*): https://framasphere.org/u/opimedia


	👨‍💻 LinkedIn: https://www.linkedin.com/in/olivierpirson/ — CV: http://www.opimedia.be/CV/English.html


	other profiles: http://www.opimedia.be/about/







Support me

This program is a free software (GPL license).
It is completely free (like “free speech” and like “free beer”).
However you can support me financially by donating.

Click to this link [image: Donate] [http://www.opimedia.be/donate/]
Thank you!




Note that


	SimpleGUI of CodeSkulptor [http://www.codeskulptor.org/docs.html#Frames] (Scott Rixner) is a specific module of CodeSkulptor [http://www.codeskulptor.org/], written in JavaScript.

CodeSkulptor is a Python implementation running in a browser.
It implements a subset of Python 2.
It is the environment used in the course
An Introduction to Interactive Programming in Python [https://www.coursera.org/learn/interactive-python-1]
(Rice University, Coursera).



	SimpleGUI of CodeSkulptor3 [https://py3.codeskulptor.org/docs.html#Frames] (Scott Rixner) is the same in the new version CodeSkulptor3 [https://py3.codeskulptor.org/]
that implements a subset of Python 3.


	SimpleGUICS2Pygame (Olivier Pirson) is this package.
It is fully compatible with Python 2 and 3.

It contains
codeskulptor, numeric, simpleguics2pygame and simpleplot modules
that reimplement
codeskulptor, numeric, simplegui and simpleplot modules of CodeSkulptor.

simplemap is not implemented.


Warning

SimpleGUICS2Pygame was designed to mimic behavior of CodeSkulptor.
So load_image() and load_sound() methods can load medias only from URL, not local files.
However SimpleGUICS2Pygame can save these medias to a specific local directory.
See the Download medias tips.

You can also use specific _load_local_image() and _load_local_sound() methods
to load local files. But be careful, each specific method doesn’t exist in CodeSkulptor.

There exist some little differences between SimpleGUICS2Pygame and SimpleGUI of CodeSkulptor.
See Compatibility notes.





	SimpleGUITk [https://pypi.org/project/SimpleGUITk/] (David Holm) is another implementation of SimpleGUI of CodeSkulptor, using Tkinter and some others packages. It is really less complete and not updated. However it works for some programs.


	simplegui2pygamemodule [https://pypi.org/project/simplegui2pygamemodule/] (Jimmy Kumar Ahalpara) seems be another implementation of SimpleGUI of CodeSkulptor, but I have not tested it.


	simplequi [https://pypi.org/project/simplequi/] (Arthur Gordon-Wright) is another implementation of SimpleGUI of CodeSkulptor, using Qt/PySide2. It is a partial implementation that I have not tested.





Warning


	simplegui [https://pypi.org/project/simplegui/] (Florian Berger) is a Python package which has the same name as SimpleGUI of CodeSkulptor, but it is totally something else.





	PySimpleGUI [https://pypi.org/project/PySimpleGUI/] is also a Python package that is totally something else.
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Package SimpleGUICS2Pygame

SimpleGUICS2Pygame package.

It is primarily a standard Python [https://www.python.org/] (2 and 3) module
reimplementing the SimpleGUI particular module of CodeSkulptor [http://www.codeskulptor.org/] and CodeSkulptor3 [https://py3.codeskulptor.org/]
(a Python browser environment).
This is in fact a package also with other modules adapted from CodeSkulptor.

Require Pygame [https://www.pygame.org/]
(except for the Timer class)
(and must be installed separately).

Module simpleplot require matplotlib [https://matplotlib.org/] .

Online HTML documentation [https://simpleguics2pygame.readthedocs.io/] on Read The Docs.


Sources and installers on Bitbucket: https://bitbucket.org/OPiMedia/simpleguics2pygame

and on PyPI: https://pypi.org/project/SimpleGUICS2Pygame/ .



Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013-2016, 2018, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	November 29, 2020






	v.2.1.0 — November 29, 2020


	v.2.0.3 — October 2, 2020


	v.2.0.2 — May 23, 2020


	v.2.0.1 — May 21, 2020


	v.2.0.0 — April 18, 2020


	v.01.09.00 — January 1st, 2015


	v.01.08.01 — October 9, 2014


	v.01.08.00 — October 4, 2014


	v.01.07.00 — September 2, 2014


	v.01.06.03 — July 24, 2014


	v.01.06.02 — July 18, 2014


	v.01.06.01 — July 17, 2014


	v.01.06.00 — June 16, 2014


	v.01.05.00 — May 25, 2014


	v.01.04.00 — December 16, 2013


	v.01.03.00 — December 13, 2013


	v.01.02.00 — November 8, 2013


	v.01.01.00 — November 1st, 2013


	v.01.00.02 — October 31, 2013


	v.01.00.01 — October 9, 2013


	v.01.00.00 — July 13, 2013


	v.00.92.00 — June 27, 2013


	v.00.91.00 — June 23, 2013


	v.00.90.10 — June 19, 2013


	v.00.90.00 — June 13, 2013


	Started on May 21, 2013




Complete changelog [https://simpleguics2pygame.readthedocs.io/en/latest/ChangeLog.html]


	
SimpleGUICS2Pygame.__init__._VERSION = '2.1.0'

	Version of SimpleGUICS2Pygame package.






	
SimpleGUICS2Pygame.__init__._WEBSITE = 'https://bitbucket.org/OPiMedia/simpleguics2pygame/'

	Website of the project.






	
SimpleGUICS2Pygame.__init__._WEBSITE_DOC = 'https://simpleguics2pygame.readthedocs.io/'

	Website of the documentation.









          

      

      

    

  

    
      
          
            
  
All modules of this package



	codeskulptor — replace the codeskulptor module of CodeSkulptor

	codeskulptor_lib — some miscellaneous functions

	numeric — replace the numeric module of CodeSkulptor

	simplegui_lib — simply import the following modules
	simplegui_lib_draw — draw functions

	simplegui_lib_fps — class to calculate and display Frames Per Second

	simplegui_lib_keys — class to manage keyboard handling

	simplegui_lib_loader — class to load images and sounds





	simpleguics2pygame — the main module, replace the simplegui module of CodeSkulptor
	simpleguics2pygame — canvas

	simpleguics2pygame — control

	simpleguics2pygame — frame

	simpleguics2pygame — image

	simpleguics2pygame — keys

	simpleguics2pygame — sound

	simpleguics2pygame — timer





	simpleplot — replace the simpleplot module of CodeSkulptor






Warning

Be careful, the main module simpleguics2pygame is split in several files,
but items from these files are available from the simpleguics2pygame module itself,
like the simplegui module of CodeSkulptor.

For example, the function SimpleGUICS2Pygame.simpleguics2pygame.frame.create_frame()
must be used by simplegui.create_frame() in CodeSkulptor
and also with SimpleGUICS2Pygame with
import SimpleGUICS2Pygame.simpleguics2pygame as simplegui.




	Index


	Module Index








          

      

      

    

  

    
      
          
            
  
codeskulptor — replace the codeskulptor module of CodeSkulptor

codeskulptor module.

Replace the codeskulptor module of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013-2014, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 19, 2020






	
SimpleGUICS2Pygame.codeskulptor.file2url(filename)[source]

	Return a completed CodeSkulptor URL ressource from a short filename.

Example given in the CodeSkulptor file2url documentation [http://www.codeskulptor.org/docs.html#file2url]:
file2url(‘assets-Quick_fox.txt’)
returns
‘http://codeskulptor-assets.commondatastorage.googleapis.com/assets-Quick_fox.txt’

Example given in the CodeSkulptor3 urllib2-urlopen documentation [https://py3.codeskulptor.org/docs.html#urllib2-urlopen]
(there is an error in file2url documentation):
file2url(‘assets_sample_text.txt’)
returns
‘//codeskulptor-assets.commondatastorage.googleapis.com/assets_sample_text.txt’


	Parameters

	filename – str



	Raise

	ValueError if filename is in a incorrect format
(the good format is ‘^[a-zA-Z][a-zA-Z0-9]*[_-]’)



	Returns

	str










	
SimpleGUICS2Pygame.codeskulptor.randomize_iteration(randomize=True)[source]

	Fake implementation.
In CodeSkulptor this function modify the default behaviour
of iterations on dict and set.
In SimpleGUICS2Pygame this function does nothing.

See CodeSkulptor3 randomize_iteration documentation [https://py3.codeskulptor.org/docs.html#randomize-iteration].

(Available in CodeSkulptor
but not in CodeSkulptor documentation!)


	Randomize bool

	









	
SimpleGUICS2Pygame.codeskulptor.set_timeout(seconds)[source]

	Do nothing.

In CodeSkulptor, this function change the timeout imposed on all programs
(by default 5 seconds).
See CodeSkulptor set_timeout documentation [http://www.codeskulptor.org/docs.html#set-timeout].

(Available in CodeSkulptor and CodeSkulptor3
but not in CodeSkulptor3 documentation!)


	Parameters

	seconds – int >= 0









[source]





          

      

      

    

  

    
      
          
            
  
codeskulptor_lib — some miscellaneous functions

(Version saved in CodeSkulptor
https://py3.codeskulptor.org/#user305_SXBsmszNiUxIeoV.py .)

codeskulptor_lib module.

Some miscellaneous functions to help in CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013-2014, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 19, 2020






	
SimpleGUICS2Pygame.codeskulptor_lib.__CODESKULPTOR_IS = None

	Used to memoization by codeskulptor_is().






	
SimpleGUICS2Pygame.codeskulptor_lib.__CODESKULPTOR_VERSION = None

	Used to memoization by codeskulptor_version().






	
SimpleGUICS2Pygame.codeskulptor_lib.assert_position(position, non_negative=False, non_zero=False)[source]

	Assertions to check valid position.

If non_negative
then each int or float must be >= 0.

If non_zero
then each int or float must be != 0.


	Parameters

	
	position – (int or float, int or float) or [int or float, int or float]


	non_negative – bool













	
SimpleGUICS2Pygame.codeskulptor_lib.codeskulptor_is()[source]

	If run in CodeSkulptor environment
then return True,
else return False.


	Returns

	bool










	
SimpleGUICS2Pygame.codeskulptor_lib.codeskulptor_version()[source]

	If run in CodeSkulptor environment
then return 2 if CodeSkulptor or 3 if CodeSkulptor3
else return False.


	Returns

	False, 2 or 3










	
SimpleGUICS2Pygame.codeskulptor_lib.hex2(n, uppercase=True)[source]

	Return 2 characters corresponding to the hexadecimal representation of n.


	Parameters

	
	n – 0 <= int < 256


	uppercase – bool






	Returns

	str (length == 2)










	
SimpleGUICS2Pygame.codeskulptor_lib.hex_fig(n, uppercase=True)[source]

	Return the hexadecimal figure of n.


	Parameters

	
	n – 0 <= int < 16


	uppercase – bool






	Returns

	str (one character from 0123456789ABCDEF or 0123456789abcdef)










	
SimpleGUICS2Pygame.codeskulptor_lib.hsl(hue, saturation, lightness)[source]

	Return the string HTML representation of the color
in ‘hsl(hue, lightness, saturation)’ format.


	Parameters

	
	hue – float or int


	saturation – 0 <= float or int <= 100


	lightness – 0 <= float or int <= 100






	Returns

	str










	
SimpleGUICS2Pygame.codeskulptor_lib.hsla(hue, saturation, lightness, alpha=1)[source]

	Return the string HTML representation of the color
in ‘hsla(hue, lightness, saturation, alpha)’ format.


	Parameters

	
	hue – float or int


	saturation – 0 <= float or int <= 100


	lightness – 0 <= float or int <= 100


	alpha – 0 <= float or int <= 1






	Returns

	str










	
SimpleGUICS2Pygame.codeskulptor_lib.rgb(red, green, blue)[source]

	Return the string HTML representation of the color
in ‘rgb(red, blue, green)’ format.


	Parameters

	
	red – 0 <= int <= 255


	green – 0 <= int <= 255


	blue – 0 <= int <= 255






	Returns

	str










	
SimpleGUICS2Pygame.codeskulptor_lib.rgba(red, green, blue, alpha=1)[source]

	Return the string HTML representation of the color
in ‘rgba(red, blue, green, alpha)’ format.


	Parameters

	
	red – 0 <= int <= 255


	green – 0 <= int <= 255


	blue – 0 <= int <= 255


	alpha – 0 <= float or int <= 1






	Returns

	str









[source]





          

      

      

    

  

    
      
          
            
  
numeric — replace the numeric module of CodeSkulptor

numeric module.

Replace the numeric module of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013-2014, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 20, 2020






	
class SimpleGUICS2Pygame.numeric.Matrix(data, _copy=True)[source]

	Matrix (m x n).

See http://en.wikipedia.org/wiki/Matrix_%28mathematics%29 .


	
__add__(other)[source]

	To a matrix (m x n)
return the matrix plus other.


	Parameters

	other – Matrix (m x n)



	Returns

	Matrix (m x n)










	
__getitem__(i_j)[source]

	Return the value of the (m x n) matrix
at row i and column j.


	Parameters

	i_j – (0 <= int < m, 0 <= int < n) or [0 <= int < m, 0 <= int < n]



	Returns

	float










	
__init__(data, _copy=True)[source]

	Create a matrix with the 2-dimensional data.

If not _copy
then data is directly used without copy.
In this case, data must be a correct list of list of float.
(Option not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	data – (not empty tuple or list) of (same size tuple or list) of (int or float)


	_copy – bool













	
__mul__(other)[source]

	To a matrix (m x k)
return the matrix multiply by other.


	Parameters

	other – Matrix (k x n)



	Returns

	Matrix (m x n)










	
__setitem__(i_j, value)[source]

	Change the value of the element at row i and column j,
to the (m x n) matrix.


	Parameters

	
	i_j – (0 <= int < m, 0 <= int < n) or [0 <= int < m, 0 <= int < n]


	value – int or float













	
__str__()[source]

	Return the string representation of the matrix.


	Returns

	string










	
__sub__(other)[source]

	To a matrix (m x n)
return the matrix minus other.


	Parameters

	other – Matrix (m x n)



	Returns

	Matrix (m x n)










	
__weakref__

	list of weak references to the object (if defined)






	
_is_identity(epsilon=2.220446049250313e-16)[source]

	If the matrix is an identity matrix
then return True,
else return False.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	epsilon – 0 <= (float or int) < 1



	Returns

	bool










	
_is_zero(epsilon=2.220446049250313e-16)[source]

	If the matrix is a zeros matrix
then return True,
else return False.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	epsilon – 0 <= (float or int) < 1



	Returns

	bool










	
_nb_columns()[source]

	Return n for a (m x n) matrix.

(Not available in SimpleGUI of CodeSkulptor.)


	Returns

	int >= 1










	
_nb_lines()[source]

	Return m to a (m x n) matrix.

(Not available in SimpleGUI of CodeSkulptor.)


	Returns

	int >= 1










	
abs()[source]

	To a matrix (m x n)
return the matrix with each element is the absolute value.


	Returns

	Matrix (m x n)










	
copy()[source]

	Return a copy of the matrix (m x n).


	Returns

	Matrix (m x n)










	
getcol(j)[source]

	Return the (1 x m) matrix
that is a copy of column j of the (m x n) matrix.


	Parameters

	j – 0 <= int < n



	Returns

	Matrix (1 x m)










	
getrow(i)[source]

	Return the (1 x n) matrix
that is a copy of row i of the (m x n) matrix.


	Parameters

	i – 0 <= int < m



	Returns

	Matrix (1 x n)










	
inverse(_epsilon=2.220446049250313e-16)[source]

	If the square matrix (n x n) is inversible
then return the inverse,
else raise an ValueError exception.

Algorithm used: Gaussian elimination.
See http://en.wikipedia.org/wiki/Gaussian_elimination .


	Parameters

	_epsilon – 0 <= (float or int) < 1 (Option not available in SimpleGUI of CodeSkulptor.)



	Returns

	Matrix (n x n)



	Raise

	ValueError if the matrix is not inversible










	
scale(factor)[source]

	To a matrix (m x n)
return the matrix with each element multiply by factor.

(Method available in CodeSkulptor 2 but not in CodeSkulptor!)


	Parameters

	factor – int or float



	Returns

	Matrix (m x n)










	
shape()[source]

	Return (m, n) to a matrix (m x n).


	Returns

	(int >= 1, int >= 1)










	
summation()[source]

	Return the sum of all the elements of the matrix.


	Returns

	float










	
transpose()[source]

	Return the transposition of the matrix (m x n).


	Returns

	Matrix (n x m)














	
SimpleGUICS2Pygame.numeric._EPSILON = 2.220446049250313e-16

	The default epsilon value.






	
SimpleGUICS2Pygame.numeric._zero(m, n)[source]

	Return a (m x n) zeros matrix.


	Parameters

	
	m – int >= 1


	n – int >= 1






	Returns

	Matrix (m x n)










	
SimpleGUICS2Pygame.numeric.identity(size)[source]

	Return a (size x size) identity matrix.


	Parameters

	size – int >= 1



	Returns

	Matrix (size x size)









[source]





          

      

      

    

  

    
      
          
            
  
simplegui_lib — simply import the following modules



	simplegui_lib_draw — draw functions

	simplegui_lib_fps — class to calculate and display Frames Per Second

	simplegui_lib_keys — class to manage keyboard handling

	simplegui_lib_loader — class to load images and sounds





(Version saved in CodeSkulptor
https://py3.codeskulptor.org/#user305_SZNWcbqQHXN4pow.py .)

simplegui_lib module.

Some functions and classes to help
in SimpleGUI of CodeSkulptor,
from simplegui_lib_draw,
simplegui_lib_fps,
simplegui_lib_keys
and simplegui_lib_loader.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013-2015, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 21, 2020









          

      

      

    

  

    
      
          
            
  
simplegui_lib_draw — draw functions

(Version saved in CodeSkulptor
https://py3.codeskulptor.org/#user305_SaT1YKoOikl4ax9.py .)

simplegui_lib_draw module.

Draw functions to help
in SimpleGUI of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013, 2015, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 19, 2020






	
SimpleGUICS2Pygame.simplegui_lib_draw.draw_rect(canvas, pos, size, line_width, line_color, fill_color=None)[source]

	Draw a rectangle.


	Parameters

	
	canvas – simplegui.Canvas


	pos – (int or float, int or float) or [int or float, int or float]


	size – (int or float, int or float) or [int or float, int or float]


	line_width – int >= 0


	line_color – str


	fill_color – str













	
SimpleGUICS2Pygame.simplegui_lib_draw.draw_text_multi(canvas, text, point, font_size, font_color, font_face='serif', _font_size_coef=0.75)[source]

	Draw the text (possibly with several lines) at the position point.

If text is a str,
then split it on each end of line.

If text is a tuple or a list of str,
then print each str on a separated line.

See simplegui.draw_text() .


	Parameters

	
	canvas – simplegui.Canvas


	text – str or (tuple of str) or (list of str)


	point – (int or float, int or float) or [int or float, int or float]


	font_size – (int or float) >= 0


	font_color – str


	font_face – str == ‘monospace’, ‘sans-serif’, ‘serif’


	_font_size_coef – int or float






	Raise

	ValueError if text contains unprintable whitespace character










	
SimpleGUICS2Pygame.simplegui_lib_draw.draw_text_side(frame, canvas, text, point, font_size, font_color, font_face='serif', font_size_coef=0.75, rectangle_color=None, rectangle_fill_color=None, side_x=-1, side_y=1)[source]

	Draw the text string at the position point.

See simplegui.draw_text() .

If rectangle_color != None
then draw a rectangle around the text.

If rectangle_fill_color != None
then draw a filled rectangle under the text.


If side_x



< 0 then point[0] is the left of the text,



== 0 then point[0] is the center of the text,


> 0 then point[0] is the right of the text.








If side_y



< 0 then point[1] is the top of the text,



== 0 then point[1] is the center of the text,


> 0 then point[1] is the bottom of the text.








	Parameters

	
	frame – simplegui.Frame


	canvas – simplegui.Canvas


	text – str


	point – (int or float, int or float) or [int or float, int or float]


	font_size – (int or float) >= 0


	font_color – str


	font_face – str == ‘monospace’, ‘sans-serif’, ‘serif’


	font_size_coef – int or float


	rectangle_color – None or str


	rectangle_fill_color – None or str


	side_x – int or float


	side_y – int or float












[source]





          

      

      

    

  

    
      
          
            
  
simplegui_lib_fps — class to calculate and display Frames Per Second

(Version saved in CodeSkulptor
https://py3.codeskulptor.org/#user305_tXfH4AcbNLtjfHy.py .)

Examples of use in :


	test/test_image.py:
https://py3.codeskulptor.org/#user305_pFn2dOrRPLhl8Z4.py


	example/Spaceship_prototype.py:
https://py3.codeskulptor.org/#user305_oBWI7SgNVos3Lgx.py


	example/RiceRocks_Asteroids.py:
https://py3.codeskulptor.org/#user305_XNvcqTxIBngtHPu.py




simplegui_lib_fps module.

A class to calculate and display FPS (Frames Per Second)
in SimpleGUI of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013-2014, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 19, 2020






	
class SimpleGUICS2Pygame.simplegui_lib_fps.FPS(x=10, y=10, font_color='Red', font_size=40)[source]

	Calculate and display FPS (Frames Per Second).

How to use:


	Create an instance of FPS: fps = FPS()


	Start: fps.start()


	And put the draw_fct()
in the end of your canvas’ draw handler: fps.draw_fct(canvas)





	
__init__(x=10, y=10, font_color='Red', font_size=40)[source]

	Set an instance to calculate FPS and drawing on position (x, y).


	Parameters

	
	x – int or float


	y – int or float


	font_color – str


	font_size – int > 0













	
__weakref__

	list of weak references to the object (if defined)






	
draw_fct(canvas)[source]

	Update the number of frames drawn
and draw the FPS.

This method must be called from the canvas’ draw handler
(the function passed as a parameter
to simplegui.Frame.set_draw_handler()).


	Parameters

	canvas – simplegui.Canvas










	
is_started()[source]

	If FPS is active
then return True,
else return False.






	
start()[source]

	Start calculation and drawing.

See draw_fct().






	
stop()[source]

	Stop calculation and drawing.









[source]





          

      

      

    

  

    
      
          
            
  
simplegui_lib_keys — class to manage keyboard handling

(Version saved in CodeSkulptor
https://py3.codeskulptor.org/#user305_EtIUDiM87dN1mD2.py .)

Examples of use in :


	example/keys.py:
https://py3.codeskulptor.org/#user305_y6XS9Bq5JFD4eOU.py




simplegui_lib_keys module.

A class to help manage keyboard handling
in SimpleGUI of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2014, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 19, 2020






	
class SimpleGUICS2Pygame.simplegui_lib_keys.Keys(frame, keys=None)[source]

	Keys handler.

Set and catch keys handlers of SimpleGUICS2Pygame (and CodeSkulptor)
to help.

General note:
Some keyboards can’t handle more
than two or three keys pressed simultaneously.
See Keyboard Ghosting Explained! [http://www.microsoft.com/appliedsciences/antighostingexplained.mspx]
and Keyboard Ghosting Demonstration [http://www.microsoft.com/appliedsciences/content/projects/KeyboardGhostingDemo.aspx].


	
__init__(frame, keys=None)[source]

	If keys is None
then set an empty keys handler,
else set a keys handler with key up and key down functions of keys.

active_handlers(),
active_keydown_handler() or active_keyup_handler()
must be called to activate.


	Parameters

	
	frame – simplegui.Frame


	keys – None or Keys













	
__weakref__

	list of weak references to the object (if defined)






	
active_handlers()[source]

	Active key down and key up handlers.






	
active_keydown_handler()[source]

	Active the key down handler.






	
active_keyup_handler()[source]

	Active the key up handler.






	
is_pressed(key_code)[source]

	If the key is pressed
then return True,
else return False.


	Parameters

	key_code – int >= 0



	Returns

	bool










	
is_pressed_key_map(key_str)[source]

	If the key is pressed
then return True,
else return False.


	Parameters

	key_str – str in simplegui.KEY_MAP



	Returns

	bool










	
pressed_keys()[source]

	Return a sorted list with code of all pressed keys.


	Returns

	list of (int >= 0)










	
set_keydown_fct(key_code, fct=None)[source]

	If fct is None
then erase the function key down handler to the specified key,
else set the function key down handler to the specified key.


	Parameters

	
	key_code – int >= 0


	fct – (int) -> *













	
set_keydown_fct_key_map(key_str, fct=None)[source]

	If fct is None
then erase the function key down handler to the specified key,
else set the function key down handler to the specified key.


	Parameters

	
	key_str – str in simplegui.KEY_MAP


	fct – (int) -> *













	
set_keyup_fct(key_code, fct=None)[source]

	If fct is None
then erase the function key up handler to the specified key,
else set the function key up handler to the specified key.


	Parameters

	
	key_code – int >= 0


	fct – (int) -> *













	
set_keyup_fct_key_map(key_str, fct=None)[source]

	If fct is None
then erase the function key up handler to the specified key,
else set the function key up handler to the specified key.


	Parameters

	
	key_str – str in simplegui.KEY_MAP


	key_code – int >= 0


	fct – (int) -> *
















[source]





          

      

      

    

  

    
      
          
            
  
simplegui_lib_loader — class to load images and sounds

(Version saved in CodeSkulptor
https://py3.codeskulptor.org/#user305_SZPJfNxJlVTjbAy.py .)

Examples of use in :


	example/loader.py:
https://py3.codeskulptor.org/#user305_vyR7lzNAMOV0BbV.py


	test/test_image.py:
https://py3.codeskulptor.org/#user305_pFn2dOrRPLhl8Z4.py


	example/Spaceship_prototype.py:
https://py3.codeskulptor.org/#user305_oBWI7SgNVos3Lgx.py


	example/RiceRocks_Asteroids.py:
https://py3.codeskulptor.org/#user305_XNvcqTxIBngtHPu.py




simplegui_lib_loader module.

A class to help load images and sounds
in SimpleGUI of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013-2015, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 19, 2020






	
class SimpleGUICS2Pygame.simplegui_lib_loader.Loader(frame, progression_bar_width, after_function, max_waiting=5000)[source]

	Help to load images and sounds from Internet
and wait finished.

With SimpleGUICS2Pygame,
SimpleGUICS2Pygame.load_image() and SimpleGUICS2Pygame.load_sound()
wait automatically until loading is completed.

But in CodeSkulptor, the browser load images and sounds asynchronously.
(With SimpleGUI it is impossible to verify that the sounds are loaded.
So Loader begin load sounds, and next begin load images.
It wait each image is loaded,
and considers that all downloads are completed.)


	
__SIMPLEGUICS2PYGAME = None

	True if SimpleGUICS2Pygame are used,
else False.






	
__init__(frame, progression_bar_width, after_function, max_waiting=5000)[source]

	Set an empty loader.


	Parameters

	
	frame – simplegui.Frame


	progression_bar_width – (int or float) >= 0


	after_function – function () -> *


	max_waiting – (int or float) >= 0













	
__weakref__

	list of weak references to the object (if defined)






	
_draw_loading(canvas)[source]

	Draw waiting message on the canvas
when images and sounds loading.


	Parameters

	canvas – simplegui.Canvas










	
_interval = 100

	Interval in ms betweed two check.






	
add_image(url, name=None)[source]

	Add an image from url and give it a name.

Execute `Loader.load()` before use images.

If name == None
then “filename” of url is used.

Example:
If url == ‘http://commondatastorage.googleapis.com/codeskulptor-assets/lathrop/asteroid_blue.png’
and name == None
then ‘asteroid_blue.png’ is used.


	Parameters

	
	url – str


	name – None or str













	
add_sound(url, name=None)[source]

	Add a sound from url and give it a name.

Execute `Loader.load()` before use sounds.

If name == None
then “filename” of url is used.

Example:
If url == ‘http://commondatastorage.googleapis.com/codeskulptor-assets/Epoq-Lepidoptera.ogg’
and name == None
then ‘Epoq-Lepidoptera.ogg’ is used.


	Parameters

	
	url – str


	name – None or str













	
cache_clear()[source]

	
	In standard Python with SimpleGUICS2Pygame: Empty the cache of Pygame surfaces used by each image of this Loader. See Image._pygamesurfaces_cached_clear .


	In SimpleGUI of CodeSkulptor: do nothing.









	
get_image(name)[source]

	If an image named name exist
then return it,
else return None


	Parameters

	name – str



	Raise

	Exception if Loader.load() was not executed
since the addition of this image.



	Returns

	None or simplegui.Image










	
get_nb_images()[source]

	Return the number of images (loaded or not).


	Returns

	int >= 0










	
get_nb_images_loaded()[source]

	Return the number of loaded images.

It is the number of begin loading by Loader.load()
and fully completed.


	Returns

	int >= 0










	
get_nb_sounds()[source]

	Return the number of sounds (loaded or not).


	Returns

	int >= 0










	
get_nb_sounds_loaded()[source]

	Return the number of loaded sounds.

It is the number of begin loading by Loader.load(),
but not necessarily completed.
Because with SimpleGUI of CodeSkulptor
it is impossible to verify that the sounds are loaded.


	Returns

	int >= 0










	
get_sound(name)[source]

	If a sound named name exist
then return it,
else return None


	Parameters

	name – str



	Raise

	Exception if load() was not executed
since the addition of this sound.



	Returns

	None or simplegui.Sound










	
load()[source]

	Start loading of all images and sounds added
since last Loader.load() execution.


	In standard Python with SimpleGUICS2Pygame: draw a progression bar on canvas and wait until the loading is finished.


	In SimpleGUI of CodeSkulptor: don’t wait.









	
pause_sounds()[source]

	Pause all sounds.






	
print_stats_cache()[source]

	
	In standard Python with SimpleGUICS2Pygame: Print to stderr some statistics of cached Pygame surfaces used by each image of this Loader. See Image._print_stats_cache .


	In SimpleGUI of CodeSkulptor: do nothing.









	
wait_loaded()[source]

	Draw a progression bar on canvas
and wait until all images and sounds are fully loaded.
Then execute self._after_function.

After self._max_waiting milliseconds,
abort and execute self._after_function.

See details in get_nb_sounds_loaded() documentation.









[source]





          

      

      

    

  

    
      
          
            
  
simpleguics2pygame — the main module, replace the simplegui module of CodeSkulptor



	simpleguics2pygame — canvas

	simpleguics2pygame — control

	simpleguics2pygame — frame

	simpleguics2pygame — image

	simpleguics2pygame — keys

	simpleguics2pygame — sound

	simpleguics2pygame — timer






Warning

Be careful, the main module simpleguics2pygame is split in several files,
but items from these files are available from the simpleguics2pygame module itself,
like the simplegui module of CodeSkulptor.

For example, the function SimpleGUICS2Pygame.simpleguics2pygame.frame.create_frame()
must be used by simplegui.create_frame() in CodeSkulptor
and also with SimpleGUICS2Pygame with
import SimpleGUICS2Pygame.simpleguics2pygame as simplegui.



simpleguics2pygame module: simpleguics2pygame/__init__.

Standard Python [https://www.python.org/] (2 and 3) module
reimplementing the SimpleGUI particular module of CodeSkulptor [http://www.codeskulptor.org/] and CodeSkulptor3 [https://py3.codeskulptor.org/]
(a Python browser environment).

Require Pygame [https://www.pygame.org/]
(except for the Timer class).

Online HTML documentation [https://simpleguics2pygame.readthedocs.io/] on Read The Docs.
(You can also see the online SimpleGUI documentation on CodeSkulptor [http://www.codeskulptor.org/docs.html#simplegui-create_frame]
or SimpleGUI documentation on CodeSkulptor3 [https://py3.codeskulptor.org/docs.html#simplegui-create_frame].)

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013-2016, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 19, 2020






	Index


	Module Index








          

      

      

    

  

    
      
          
            
  
simpleguics2pygame — canvas

simpleguics2pygame module: simpleguics2pygame/canvas.

Class Canvas.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2015-2016, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	November 29, 2020






	
class SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas(frame, canvas_width, canvas_height)[source]

	Canvas similar to SimpleGUI Canvas of CodeSkulptor.


	
__init__(frame, canvas_width, canvas_height)[source]

	Set the canvas.

Don’t use directly, a canvas is created by Frame()
and reachable by handler defined by Frame.set_draw_handler().


	Parameters

	
	frame – Frame (or None)


	canvas_width – int >= 0


	canvas_height – int >= 0













	
__repr__()[source]

	Return ‘<Canvas object>’.


	Returns

	str










	
__weakref__

	list of weak references to the object (if defined)






	
_background_pygame_color

	Default pygame.Color of the background of the canvas.






	
_bg_pygame_surface_image = None

	pygame.surface.Surface default background image
replaces _background_pygame_color.






	
_draw()[source]

	If self._draw_handler != None
then call it and update display of the canvas.

(Not available in SimpleGUI of CodeSkulptor.)






	
_save(filename)[source]

	Save the canvas in filename.

Supported formats are supported formats by Pygame to save:
TGA, PNG, JPEG or BMP
(see https://www.pygame.org/docs/ref/image.html#pygame.image.save ).

If filename extension is not recognized
then TGA format is used.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	filename – str










	
draw_arc(center_point, radius, start_angle, end_angle, line_width, line_color)[source]

	Draw an arc of circle, from start_angle to end_angle.
Angles given in radians are clockwise
and start from 0 at the 3 o’clock position.

(Available in CodeSkulptor3 but not in CodeSkulptor 2!)


	Parameters

	
	center_point – (int or float, int or float)
or [int or float, int or float]


	radius – (int or float) > 0


	start_angle – int or float


	end_angle – int or float


	line_width – (int or float) > 0


	line_color – str













	
draw_circle(center_point, radius, line_width, line_color, fill_color=None)[source]

	Draw a circle.

If fill_color != None
then fill with this color.


	Parameters

	
	center_point – (int or float, int or float)
or [int or float, int or float]


	radius – (int or float) > 0


	line_width – (int or float) > 0


	line_color – str


	fill_color – None or str













	
draw_image(image, center_source, width_height_source, center_dest, width_height_dest, rotation=0)[source]

	Draw image on the canvas.

Specify center position and size of the source (image)
and center position and size of the destination (the canvas).

Size of the source allow get a piece of image.
If width_height_source is bigger than image
then draw nothing.

Size of the destination allow rescale the drawed image.

rotation specify a clockwise rotation in radians.

Each new Pygame surface used
is added to image._pygamesurfaces_cached.
See Image._pygamesurfaces_cached_clear() .

If number of surfaces in this caches
is greater than image._pygamesurfaces_cache_max_size
then remove the oldest surface.


	Parameters

	
	image – Image


	center_source – (int or float, int or float)
or [int or float, int or float]


	width_height_source – ((int or float) >= 0, (int or float) >= 0)
or [(int or float) >= 0, (int or float) >= 0]


	center_dest – (int or float, int or float)
or [int or float, int or float]


	width_height_dest – ((int or float) >= 0, (int or float) >= 0)
or [(int or float) >= 0, (int or float) >= 0]


	rotation – int or float













	
draw_line(point1, point2, line_width, line_color)[source]

	Draw a line segment from point1 to point2.


	Parameters

	
	point1 – (int or float, int or float)
or [int or float, int or float]


	point2 – (int or float, int or float)
or [int or float, int or float]


	line_width – (int or float) > 0


	line_color – str













	
draw_point(position, color)[source]

	Draw a point.


	Parameters

	
	position – (int or float, int or float)
or [int or float, int or float]


	color – str













	
draw_polygon(point_list, line_width, line_color, fill_color=None)[source]

	Draw a polygon from a list of points.
A segment is automatically drawed
between the last point and the first point.

If fill color is not None
then fill with this color.

If line_width > 1, ends are poorly made!


	Parameters

	
	point_list – not empty (tuple or list)
of ((int or float, int or float)
or [int or float, int or float])


	line_width – (int or float) > 0


	line_color – str


	fill_color – None or str













	
draw_polyline(point_list, line_width, line_color)[source]

	Draw line segments between a list of points.

If line_width > 1, ends are poorly made!


	Parameters

	
	point_list – not empty (tuple or list)
of ((int or float, int or float)
or [int or float, int or float])


	line_width – (int or float) > 0


	line_color – str













	
draw_text(text, point, font_size, font_color, font_face='serif', _font_size_coef=0.75)[source]

	Draw the text string at the position point.

(point[0] is the left of the text,
point[1] is the bottom of the text.)

If correponding font in Pygame is not founded,
then use the default pygame.font.Font.

_font_size_coef is used to adjust the vertical positioning.
(This paramater is not available in SimpleGUI of CodeSkulptor.)


	Warning

	This method can’t draw multiline text.





To draw multiline text, see simplegui_lib_draw.draw_text_multi() .


	Parameters

	
	text – str


	point – (int or float, int or float)
or [int or float, int or float]


	font_size – (int or float) >= 0


	font_color – str


	font_face – str == ‘monospace’, ‘sans-serif’, ‘serif’


	_font_size_coef – int or float






	Raise

	ValueError if text contains unprintable whitespace character





(Alpha color channel don’t work!!!)










	
SimpleGUICS2Pygame.simpleguics2pygame.canvas.create_invisible_canvas(width, height)[source]

	NOT IMPLEMENTED!
(Return a “weak” Canvas.)

(Available in SimpleGUI of CodeSkulptor
but not in CodeSkulptor documentation!)


	Parameters

	
	width – int >= 0


	height – int >= 0






	Returns

	Canvas










	
SimpleGUICS2Pygame.simpleguics2pygame.canvas.__all__ = ('Canvas', 'create_invisible_canvas')

	Built-in immutable sequence.

If no argument is given, the constructor returns an empty tuple.
If iterable is specified the tuple is initialized from iterable’s items.

If the argument is a tuple, the return value is the same object.





[source]





          

      

      

    

  

    
      
          
            
  
simpleguics2pygame — control

simpleguics2pygame module: simpleguics2pygame/control.

Classes Control and TextAreaControl.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2015-2016, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	November 29, 2020






	
class SimpleGUICS2Pygame.simpleguics2pygame.control.Control(frame, text, button_handler=None, width=None)[source]

	Control similar to SimpleGUI Control (button and label) of CodeSkulptor.


	
__init__(frame, text, button_handler=None, width=None)[source]

	Set a button (if button_handler is not None)
or a label (if button_handler is None)
in the control panel.

Don’t use directly,
use Frame.add_button() or Frame.add_label().


	Parameters

	
	frame – Frame


	text – str


	button_handler – None or (function () -> *)


	width – None or int













	
__repr__()[source]

	Return ‘<Control object>’.


	Returns

	str










	
__weakref__

	list of weak references to the object (if defined)






	
_button_background_pygame_color

	pygame.Color of the background in the button.






	
_button_padding_x = 5

	Horizontal padding in the button.






	
_button_padding_y = 3

	Vertical padding in the button.






	
_button_pygame_font

	pygame.font.Font of text in the button.






	
_button_selected_background_pygame_color

	pygame.Color of the background in the button when it has pressed.






	
_button_text_pygame_color

	pygame.Color of text in the button.






	
_draw()[source]

	Draw the control object in the control panel.

(Not available in SimpleGUI of CodeSkulptor.)






	
_draw_button()[source]

	Draw the the control object as a button.

(Not available in SimpleGUI of CodeSkulptor.)






	
_draw_label()[source]

	Draw the the control object as a label.

(Not available in SimpleGUI of CodeSkulptor.)






	
_label_pygame_font

	pygame.font.Font of the label.






	
_label_text_pygame_color

	pygame.Color of the label.






	
_mouse_left_button(pressed)[source]

	Deal a click of left mouse button on the zone of this Control.

If pressed
then select this Control,
else unselect and run the button handler (if exist).

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	pressed – bool










	
_pos_in(x, y)[source]

	If position (x, y) is on the zone of this aControl
then return True,
else return False.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	x – int or float


	y – int or float






	Returns

	bool










	
get_text()[source]

	Return the text of the button or the label.


	Returns

	str










	
set_text(text)[source]

	Change the text of the button or the label.


	Parameters

	text – str














	
class SimpleGUICS2Pygame.simpleguics2pygame.control.TextAreaControl(frame, label_text, input_handler, input_width)[source]

	TextAreaControl similar
to SimpleGUI TextAreaControl (input) of CodeSkulptor.


	
__init__(frame, label_text, input_handler, input_width)[source]

	Set a input box in the control panel.

Don’t use directly, use Frame.add_input().


	Parameters

	
	frame – Frame


	label_text – str


	input_handler – function (str) -> *


	input_width – int or float













	
__repr__()[source]

	Return ‘<TextAreaControl object>’.


	Returns

	str










	
__weakref__

	list of weak references to the object (if defined)






	
_draw()[source]

	Draw the input box and his label.

(Not available in SimpleGUI of CodeSkulptor.)






	
_input_background_pygame_color

	pygame.Color of the background in the input box.






	
_input_mark_pygame_color

	pygame.Color of the end mark of text in the input box.






	
_input_padding_x = 5

	Horizontal padding in the input box.






	
_input_padding_y = 3

	Vertical padding in the input box.






	
_input_pygame_color

	pygame.Color of the text in the input box.






	
_input_pygame_font

	pygame.font.Font of the text in the input box.






	
_input_selected_background_pygame_color

	pygame.Color of the background in the input box when it has focus.






	
_key(pygame_event)[source]

	Deal key pressed
when this TextAreaControl have focus.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	pygame_event – pygame.Event KEYDOWN or KEYUP










	
_label_pygame_font

	pygame.font.Font of the label of the input box.






	
_label_text_pygame_color

	pygame.Color of the label of the input box.






	
_mouse_left_button(pressed)[source]

	Deal a click of left mouse button
on the zone of this TextAreaControl.

If pressed
then give it the focus.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	pressed – bool










	
_pos_in(x, y)[source]

	If position (x, y) is on the zone of this TextAreaControl
then return True,
else return False.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	x – int or float


	y – int or float






	Returns

	bool










	
get_text()[source]

	Return the text of the input box.


	Returns

	str (or unicode in Python 2)










	
set_text(input_text)[source]

	Change the text in the input box.


	Parameters

	input_text – str














	
SimpleGUICS2Pygame.simpleguics2pygame.control.__all__ = ('Control', 'TextAreaControl')

	Built-in immutable sequence.

If no argument is given, the constructor returns an empty tuple.
If iterable is specified the tuple is initialized from iterable’s items.

If the argument is a tuple, the return value is the same object.





[source]





          

      

      

    

  

    
      
          
            
  
simpleguics2pygame — frame

simpleguics2pygame module: simpleguics2pygame/frame.

Class Frame.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2015-2016, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	November 29, 2020






	
class SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame(title, canvas_width, canvas_height, control_width=200)[source]

	Frame similar to SimpleGUI Frame of CodeSkulptor.


	
_Frame__deal_event_joypad(event)

	Private function that dispatch joypad event.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	event – Pygame event



	Returns

	True if some event match, else False










	
_Frame__deal_event_key(event)

	Private function that dispatch key event.


	Parameters

	event – Pygame event



	Returns

	True if some event match, else False










	
_Frame__deal_event_mouse(event)

	Private function that dispatch mouse event.


	Parameters

	event – Pygame event



	Returns

	True if some event match, else False










	
__init__(title, canvas_width, canvas_height, control_width=200)[source]

	Set the frame.

Don’t use directly, use create_frame().


	Parameters

	
	title – str


	canvas_width – (int or float) >= 0


	canvas_height – (int or float) >= 0


	control_width – (int or float) >= 0













	
__repr__()[source]

	Return ‘<Frame object>’.


	Returns

	str










	
__weakref__

	list of weak references to the object (if defined)






	
_background_pygame_color

	Default background color of frame.






	
_canvas_border_pygame_color

	Border color of canvas.






	
_controlpanel_background_pygame_color

	Background color of control panel.






	
_cursor_auto_hide = False

	When move cursor,
if True
then hide cursor when on canvas,
else show cursor.






	
_cursor_in_canvas()[source]

	
	Returns

	True if the cursor is on canvas, False else.










	
_display_fps_average = False

	If True
then display FPS average on the canvas.






	
_draw_controlpanel()[source]

	Draw the control panel
and two status boxes.

(Not available in SimpleGUI of CodeSkulptor.)






	
_draw_statuskey(key=0, pressed=None)[source]

	Draw the status box of key.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	key – int


	pressed – None or bool













	
_draw_statusmouse(position=(0, 0), pressed=None)[source]

	Draw the status box of mouse.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	position – (int or float, int or float)
or [int or float, int or float]


	pressed – bool













	
_fps = 60

	Frames per second drawed (frequency of draw and check events)






	
_frame_instance = None

	The only instance of Frame.






	
_frame_padding = 2

	The padding in pixels around the canvas






	
_get_fps_average()[source]

	Return the framerate average (in frame per second) computed by Pygame.

(Not available in SimpleGUI of CodeSkulptor.)


	Returns

	float










	
_hide_controlpanel = False

	If True
then hide control panel (and status box).






	
_hide_status = False

	If True
then hide status box.






	
_keep_timers = None

	If None
then ask (when stop frame) if it should be stop timers when program ending.
(This is the default behavior.)

If True
then timers keep running when program ending.

If False
then stop all timers when program ending.






	
_pos_in_control(x, y)[source]

	If position (x, y)
is on the zone of one Control or TextAreaControl
then return it
else return None.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	x – int or float


	y – int or float






	Returns

	None or Control or TextAreaControl










	
_print_stats_cache = False

	If True
then print some statistics of caches after frame stopped.






	
_pygame_mode_depth = 0

	Default number of bits used to represent color.

See https://www.pygame.org/docs/ref/display.html#pygame.display.set_mode






	
_pygame_mode_flags = 0

	Default options of graphic mode.

See https://www.pygame.org/docs/ref/display.html#pygame.display.set_mode






	
classmethod _pygamecolors_cached_clear()[source]

	Empty the cache of Pygame colors used.

Each color used is cached to accelerate drawing.
If you use many many different colors maybe use this function
to free memory.

(Not available in SimpleGUI of CodeSkulptor.)

Side effect: Empty _colors._PYGAMECOLORS_CACHED.






	
classmethod _pygamefonts_cached_clear()[source]

	Empty the cache of Pygame fonts used.

Each font used with each size is cached to accelerate drawing.
If you use many many different sizes maybe use this function
to free memory.

(Not available in SimpleGUI of CodeSkulptor.)

Side effect: Empty _fonts.__PYGAMEFONTS_CACHED.






	
_save_canvas_and_stop(filename, after=1000)[source]

	Wait after ms (first wait until the frame is started),
then save the canvas in a file
and stop the program.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	filename – str


	after – int or float >= 0













	
_save_canvas_request(filename)[source]

	Request to save the canvas image in a file.

(The images are saved on each cycle fixed by Frame._fps.)

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	filename – str










	
_save_canvas_requests = []

	List of filenames in which to save canvas image.






	
_set_canvas_background_image(image)[source]

	Set an image to replace the background color of the canvas.


	Parameters

	image – None or Image










	
classmethod _set_cursor_visible(visible=True)[source]

	If visible is True
then show cursor,
else hide cursor.

Independently of _cursor_auto_hide value.


	Parameters

	visible – bool










	
_set_joypadaxe_handler(joypad_handler)[source]

	Set the function handler
that will be executed
(with the joypad index, the axe index and the value)
when axis of joypad move.

(The events are checked on each cycle fixed by Frame._fps.)

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	joypad_handler – function (int >= 0, int >=0, -1 <= float <= 1) -> *










	
_set_joypaddown_handler(joypad_handler)[source]

	Set the function handler
that will be executed (with the joypad index and the button index)
when a button of joypad is pressed.

(The events are checked on each cycle fixed by Frame._fps.)

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	joypad_handler – function (int >= 0, int >= 0) -> *










	
_set_joypadhat_handler(joypad_handler)[source]

	Set the function handler
that will be executed
(with the joypad index, the hat index
and the values (a, b) where a and b == -1, 0 or 1)
when hat of joypad move.

(The events are checked on each cycle fixed by Frame._fps.)

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	joypad_handler – function (int >= 0, int >= 0, (int, int)) -> *










	
_set_joypadup_handler(joypad_handler)[source]

	Set the function handler
that will be executed (with the joypad index and the button index)
when a button of joypad is released.

(The events are checked on each cycle fixed by Frame._fps.)

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	joypad_handler – function (int >= 0, int >= 0) -> *










	
_statuskey_background_pygame_color

	pygame.Color of background in status key box.






	
_statuskey_height = 20

	Height of the status key box.






	
_statuskey_pygame_color

	pygame.Color of status key box (text and rectangle).






	
_statuskey_pygame_font

	pygame.font.Font of status key box.






	
_statusmouse_background_pygame_color

	pygame.Color of background in status mouse box.






	
_statusmouse_height = 20

	Height of the status mouse box.






	
_statusmouse_pygame_color

	pygame.Color of status mouse box (text and rectangle).






	
_statusmouse_pygame_font

	pygame.font.Font of status mouse box.






	
add_button(text, button_handler, width=None)[source]

	Add a button in the control panel.

When the button are pressed and released,
button_handler are executed.

If width is not None
then text is possibly cutted.

But, in CodeSkulptor, the accurate appearance is browser dependent.
And in SimpleGUICS2Pygame, the accurate appearance is font dependent.


	Parameters

	
	text – str


	button_handler – function () -> *


	width – None or int






	Returns

	Control










	
add_input(text, input_handler, width)[source]

	Add a “label” with an input box in the control panel.

When click with left button of mouse on the “label” or input box,
the focus is give to this input box.

When press Tab,
the focus is give to the next input box (if exist).

When press Enter,
this input box lost the focus
and input_handler are executed with the input text.


	Parameters

	
	text – str


	input_handler – function (str) -> *


	width – int






	Returns

	Control










	
add_label(text, width=None)[source]

	Add a label in the control panel.

If width is not None
then text is possibly cutted.

But, in CodeSkulptor, the accurate appearance is browser dependent.
And in SimpleGUICS2Pygame, the accurate appearance is font dependent.


	Parameters

	
	text – str


	width – None or int






	Returns

	Control










	
download_canvas_image(filename='canvas.png')[source]

	Save the content of the canvas in a local file.

In SimpleGUICS2Pygame
supported formats are supported formats by Pygame to save:
TGA, PNG, JPEG or BMP
(see https://www.pygame.org/docs/ref/image.html#pygame.image.save ).

If filename extension is not recognized
then TGA format is used.

If filename == ‘’
then a random filename is used,
beginning by ‘canvas_’ and with ‘.png’ extension.

In CodeSkulptor the format is always PNG.

(Available in SimpleGUI of CodeSkulptor3
but not in CodeSkulptor 2
and not in CodeSkulptor documentation!)


	Parameters

	filename – str










	
get_canvas_image()[source]

	NOT YET IMPLEMENTED! (Does nothing.)

(Available in SimpleGUI of CodeSkulptor
but not in CodeSkulptor documentation!)






	
get_canvas_textwidth(text, font_size, font_face='serif')[source]

	Return the width needed to draw text by Frame.draw_text().


	Parameters

	
	text – str


	font_size – (int or float) >= 0


	font_face – str == ‘monospace’, ‘sans-serif’, ‘serif’






	Returns

	int or float >= 0










	
set_canvas_background(color)[source]

	Set the background color of the canvas.


	Parameters

	color – str










	
set_draw_handler(draw_handler)[source]

	Set the function handler
that will be executed each cycle fixed by Frame._fps.


	Parameters

	draw_handler – function (Canvas) -> *










	
set_keydown_handler(key_handler)[source]

	Set the function handler
that will be executed (with the key code) when a key is released.

(The events are checked on each cycle fixed by Frame._fps.)


	Parameters

	key_handler – function (int >= 0) -> *










	
set_keyup_handler(key_handler)[source]

	Set the function handler
that will be executed (with the key code) when a key is pressed.

(The events are checked on each cycle fixed by Frame._fps.)


	Parameters

	key_handler – function (int >= 0) -> *










	
set_mouseclick_handler(mouse_handler)[source]

	Set the function handler
that will be executed (with the position of the mouse)
when the left button of mouse is released.

(The events are checked on each cycle fixed by Frame._fps.)


	Parameters

	mouse_handler – function ((int >= 0, int >= 0)) -> *










	
set_mousedrag_handler(mouse_handler)[source]

	Set the function handler
that will be executed  (with the position of the mouse)
for each new mouse position
when the left button of mouse is pressed.

(The events are checked on each cycle fixed by Frame._fps.)


	Parameters

	mouse_handler – function ((int >= 0, int >= 0)) -> *










	
start()[source]

	Start the frame and these handler events.


Warning

With SimpleGUICS2Pygame,
Frame.start() is blocking
until Frame.stop() execution or closing window.
So timers must be started before,
and states must be initialized before.
(Or maybe after by a handler function.)



(In SimpleGUI of CodeSkulptor this function is not blocking.)






	
stop()[source]

	Stop frame activities.

If (Frame._keep_timers is None) and there is still running timers
then ask in the canvas if it should be stop timers when program ending.

(Maybe available in SimpleGUI of CodeSkulptor
but not in CodeSkulptor documentation!)










	
SimpleGUICS2Pygame.simpleguics2pygame.frame.create_frame(title, canvas_width, canvas_height, control_width=200)[source]

	Create and return an interactive window.

| +-------+
| | title |
| +---------+--------------+
| | control |              |
| | panel   |    canvas    |
| |         |              |
| +---------+--------------+






title: title of the window.

canvas_width, canvas_height: dimensions of the canvas.

control_width: width of the control panel.



(The frame is inactive until the execution of Frame.start().)

Don’t run twice!


	Parameters

	
	title – str


	canvas_width – (int or float) >= 0


	canvas_height – (int or float) >= 0


	control_width – (int or float) >= 0






	Returns

	Frame










	
SimpleGUICS2Pygame.simpleguics2pygame.frame.__all__ = ('Frame', 'create_frame')

	Built-in immutable sequence.

If no argument is given, the constructor returns an empty tuple.
If iterable is specified the tuple is initialized from iterable’s items.

If the argument is a tuple, the return value is the same object.





[source]





          

      

      

    

  

    
      
          
            
  
simpleguics2pygame — image

simpleguics2pygame module: simpleguics2pygame/image.

Class Image.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2015-2016, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	November 29, 2020






	
class SimpleGUICS2Pygame.simpleguics2pygame.image.Image(url)[source]

	Image similar to SimpleGUI Image of CodeSkulptor.


	
__init__(url)[source]

	Set an image.

Don’t use directly, use load_image().


	Parameters

	url – str










	
__repr__()[source]

	Return ‘<Image object>’.


	Returns

	str










	
__weakref__

	list of weak references to the object (if defined)






	
_dir_search_first = '_img/'

	load_image() try first to loading image from this directory,
and next if failed, try to loading from URL.

This local directory is relative to the directory of your program.






	
_print_stats_cache(text='', short_url=True)[source]

	Print to stderr some statistics of cached Pygame surfaces
used by this image.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	text – str


	short_url – bool













	
_pygamesurfaces_cache_default_max_size = 1000

	Default maximum number of Pygame surfaces
in the self._pygamesurfaces_cached.






	
_pygamesurfaces_cached_clear()[source]

	Empty the cache of Pygame surfaces used by this image.

(Not available in SimpleGUI of CodeSkulptor.)






	
get_height()[source]

	Return the height ot this image.

(If initialization of this image was failed
then return 0.)


	Returns

	int










	
get_width()[source]

	Return the width ot this image.

(If initialization of this image was failed
then return 0.)


	Returns

	int














	
class SimpleGUICS2Pygame.simpleguics2pygame.image._LocalImage(filename)[source]

	Child of Image to load local file image.

(Not available in SimpleGUI of CodeSkulptor.)


	
__init__(filename)[source]

	Set an image.

Don’t use directly, use _load_local_image().


	Parameters

	filename – str










	
__repr__()[source]

	Return ‘<_LocalImage object>’.


	Returns

	str














	
SimpleGUICS2Pygame.simpleguics2pygame.image.load_image(url)[source]

	Create and return an image by loading a file from url.
Not founded URL and errors are ignored.

SimpleGUICS2Pygame try first to loading image
from Image._dir_search_first local directory (_img/ by default),
and next if failed, try to loading from url.

This local directory is relative to the directory of your program.

For example,
load_image('http://commondatastorage.googleapis.com/codeskulptor-assets/lathrop/double_ship.png')
try first to loading from
_img/commondatastorage.googleapis.com/codeskulptor_assets/lathrop/double_ship.png.

Supported formats are supported formats by Pygame to load:
PNG, JPG, GIF (not animated)…
(see https://www.pygame.org/docs/ref/image.html ).

(CodeSkulptor may supported other formats,
dependant on browser support.)

I recommend PNG and JPG format.

CodeSkulptor loads images asynchronously
(the program continues without waiting for the images to be loaded).
To handle this problem, you can use simplegui_lib_loader.Loader class.


	Parameters

	url – str (only a valid URL, not local filename)



	Returns

	Image










	
SimpleGUICS2Pygame.simpleguics2pygame.image._load_local_image(filename)[source]

	Create and return an image by loading a file from filename.
Not founded file and errors are ignored.

I recommend to use only Internet resources
with the load_image() function.
Then you can use your program both
in standard Python and in CodeSkulptor.
(See Tips.html#download-medias .)

But if it is necessary,
you can load local image with this “private” function.

Supported formats are the same as the load_image() function.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	filename – str (only a valid filename, not URL)



	Returns

	_LocalImage










	
SimpleGUICS2Pygame.simpleguics2pygame.image.__all__ = ('Image', '_LocalImage', 'load_image', '_load_local_image')

	Built-in immutable sequence.

If no argument is given, the constructor returns an empty tuple.
If iterable is specified the tuple is initialized from iterable’s items.

If the argument is a tuple, the return value is the same object.





[source]





          

      

      

    

  

    
      
          
            
  
simpleguics2pygame — keys

simpleguics2pygame module: simpleguics2pygame/keys.

Keys helpers.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2015, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	November 29, 2020






	
SimpleGUICS2Pygame.simpleguics2pygame.keys.KEY_MAP = {'0': 48, '1': 49, '2': 50, '3': 51, '4': 52, '5': 53, '6': 54, '7': 55, '8': 56, '9': 57, 'A': 65, 'B': 66, 'C': 67, 'D': 68, 'E': 69, 'F': 70, 'G': 71, 'H': 72, 'I': 73, 'J': 74, 'K': 75, 'L': 76, 'M': 77, 'N': 78, 'O': 79, 'P': 80, 'Q': 81, 'R': 82, 'S': 83, 'T': 84, 'U': 85, 'V': 86, 'W': 87, 'X': 88, 'Y': 89, 'Z': 90, 'a': 65, 'b': 66, 'c': 67, 'd': 68, 'down': 40, 'e': 69, 'f': 70, 'g': 71, 'h': 72, 'i': 73, 'j': 74, 'k': 75, 'l': 76, 'left': 37, 'm': 77, 'n': 78, 'o': 79, 'p': 80, 'q': 81, 'r': 82, 'right': 39, 's': 83, 'space': 32, 't': 84, 'u': 85, 'up': 38, 'v': 86, 'w': 87, 'x': 88, 'y': 89, 'z': 90}

	SimpleGUI keyboard characters contants.









          

      

      

    

  

    
      
          
            
  
simpleguics2pygame — sound

simpleguics2pygame module: simpleguics2pygame/sound.

Class Sound.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2015-2016, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	November 29, 2020






	
class SimpleGUICS2Pygame.simpleguics2pygame.sound._LocalSound(filename)[source]

	Child of Sound to load local file sound.

(Not available in SimpleGUI of CodeSkulptor.)


	
__init__(filename)[source]

	Set a sound (if not Sound._load_disabled).

Don’t use directly, use _local_load_sound().


	Parameters

	filename – str










	
__repr__()[source]

	Return ‘<_LocalSound object>’.


	Returns

	str














	
class SimpleGUICS2Pygame.simpleguics2pygame.sound.Sound(url)[source]

	Sound similar to SimpleGUI Sound of CodeSkulptor.


	
__init__(url)[source]

	Set a sound (if not Sound._load_disabled).

Don’t use directly, use load_sound().


	Parameters

	url – str










	
__repr__()[source]

	Return ‘<Sound object>’.


	Returns

	str










	
__weakref__

	list of weak references to the object (if defined)






	
_dir_search_first = '_snd/'

	load_sound() try first to loading sound from this directory,
and next if failed, try to loading from URL.

This local directory is relative to the directory of your program.






	
_get_length()[source]

	Return the length of this sound in seconds.

(If initialization of this sound was failed
then return 0.)

(Not available in SimpleGUI of CodeSkulptor.)


	Returns

	int or float










	
_load_disabled = False

	If True
then load sounds are disabled.






	
pause()[source]

	Pause this sound.
(Use Sound.play() to resume.)






	
play()[source]

	If this sound is paused
then resume the sound,
else start the sound.






	
rewind()[source]

	If this sound has already been started
then stop the sound and rewind to the begining.






	
set_volume(volume)[source]

	Change the volume of this sound.
The default volume is 1 (maximum).


	Parameters

	volume – 0 <= int or float <= 1














	
SimpleGUICS2Pygame.simpleguics2pygame.sound.create_sound(sound_data, sample_rate=8000, num_channels=1)[source]

	NOT YET IMPLEMENTED! (Return an empty Sound.)

(Available in SimpleGUI of CodeSkulptor
but not in CodeSkulptor documentation!)


	Parameters

	
	sound_data – (tuple or list) of (0 <= int < 256)


	sample_rate – int >= 0


	num_channels – int >= 0






	Returns

	Sound










	
SimpleGUICS2Pygame.simpleguics2pygame.sound.load_sound(url)[source]

	Create and return a sound by loading a file from url.
Not founded URL and errors are ignored.

SimpleGUICS2Pygame try first to loading sound
from Sound._dir_search_first local directory (_snd/ by default),
and next if failed, try to loading from url.

This local directory is relative to the directory of your program.

For example,
load_sound('http://commondatastorage.googleapis.com/codeskulptor-assets/jump.ogg')
try first to loading from
_snd/commondatastorage.googleapis.com/codeskulptor_assets/jump.ogg.

Supported formats: OGG, WAV and MP3.

If MP3 sound failed on your system read installation of audioread.

(Supported formats by CodeSkulptor are browser dependant.)

(The sound can be started by Sound.play().)


	Parameters

	url – str (only a valid URL, not local filename)



	Returns

	Sound










	
SimpleGUICS2Pygame.simpleguics2pygame.sound._load_local_sound(filename)[source]

	Create and return a sound by loading a file from filename.
Not founded file and errors are ignored.

I recommend to use only Internet resources
with the load_sound() function.
Then you can use your program both
in standard Python and in CodeSkulptor.
(See Tips.html#download-medias .)

But if it is necessary,
you can load local sound with this “private” function.

Supported formats are the same as the load_sound() function.

(Not available in SimpleGUI of CodeSkulptor.)


	Parameters

	filename – str (only a valid filename, not URL)



	Returns

	_LocalSound










	
SimpleGUICS2Pygame.simpleguics2pygame.sound.__all__ = ('_LocalSound', 'Sound', 'create_sound', 'load_sound', '_load_local_sound')

	Built-in immutable sequence.

If no argument is given, the constructor returns an empty tuple.
If iterable is specified the tuple is initialized from iterable’s items.

If the argument is a tuple, the return value is the same object.





[source]





          

      

      

    

  

    
      
          
            
  
simpleguics2pygame — timer

simpleguics2pygame module: simpleguics2pygame/timer.

Class Timer.

Don’t require Pygame.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2015, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 20, 2020






	
class SimpleGUICS2Pygame.simpleguics2pygame.timer.Timer(interval, timer_handler)[source]

	Timer similar to SimpleGUI Timer of CodeSkulptor.

Don’t require Pygame.


	
__init__(interval, timer_handler)[source]

	Set a time.

Don’t use directly, use create_timer().


	Parameters

	
	interval – int or float > 0


	timer_handler – function () -> *













	
__repr__()[source]

	Return ‘<Timer object>’.


	Returns

	str










	
__weakref__

	list of weak references to the object (if defined)






	
classmethod _running_nb()[source]

	Return the number of running timers.


	Returns

	int >= 0










	
classmethod _running_some()[source]

	
	Returns

	True if at least one timer running, else False










	
classmethod _stop_all()[source]

	Stop all timers.

(Not available in SimpleGUI of CodeSkulptor.)

Side effect: Empty Timer._timers_running.






	
_timers_running = {}

	Dict {(Timer id): Timer} of all timers are running.






	
get_interval()[source]

	Return the interval of this timer.

(Maybe available in SimpleGUI of CodeSkulptor
but not in CodeSkulptor documentation!)


	Returns

	(int or float) > 0










	
is_running()[source]

	If this timer is running
then return True,
else return False.


	Returns

	bool










	
start()[source]

	Start this timer.


Warning

With SimpleGUICS2Pygame,
Frame.start() is blocking
until Frame.stop() execution or closing window.
So timers must be started before,
and states must be initialized before.
(Or maybe after by a handler function.)



(Side effect: Add id(self): self in Timer._timers_running.)






	
stop()[source]

	Stop this timer.

(Side effect: Remove id(self) of Timer. _timers_running.)










	
SimpleGUICS2Pygame.simpleguics2pygame.timer.create_timer(interval, timer_handler)[source]

	Create and return a timer
that will execute the function timer_handler
every interval milliseconds.

The first execution of time_handler
will take place after the first period.

(The timer can be started by Timer.start().)


	Parameters

	
	interval – int or float > 0


	timer_handler – function () -> *






	Returns

	Timer










	
SimpleGUICS2Pygame.simpleguics2pygame.timer.__all__ = ('Timer', 'create_timer')

	Built-in immutable sequence.

If no argument is given, the constructor returns an empty tuple.
If iterable is specified the tuple is initialized from iterable’s items.

If the argument is a tuple, the return value is the same object.





[source]





          

      

      

    

  

    
      
          
            
  
simpleplot — replace the simpleplot module of CodeSkulptor

simpleplot module.

Replace the simpleplot module of CodeSkulptor.

Require matplotlib [https://matplotlib.org/]
(and must be installed separately).


Warning

With SimpleGUICS2Pygame,
if your program is terminated,
then windows opened by
plot_bars(), plot_lines() and plot_scatter()
will be closed automatically.
You can use the specific function _block()
to block the program until closing all windows.
See Tips to run specific code.



Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame


	license

	GPLv3 — Copyright (C) 2013-2016, 2020 Olivier Pirson



	author

	Olivier Pirson — http://www.opimedia.be/



	version

	May 20, 2020






	
SimpleGUICS2Pygame.simpleplot._COLORS = ('#edc240', '#afd8f8', '#cb4b4b', '#4da74d', '#9440ed', '#bd9b33', '#8cacc6', '#a23c3c', '#3d853d', '#7633bd', '#ffe84c', '#d2ffff', '#f35a5a', '#5cc85c', '#b14cff', '#8e7426', '#698194', '#792d2d', '#2e642e', '#58268e', '#ffff59', '#f4ffff', '#ff6969', '#6be96b', '#cf59ff', '#5e4d19', '#455663', '#511d1d', '#1e421e', '#3b195e', '#ffff66', '#ffffff')

	Color used for each graph.

(Not available in SimpleGUI of CodeSkulptor.)






	
SimpleGUICS2Pygame.simpleplot._MATPLOTLIB_AVAILABLE = True

	True if matplotlib is available,
else False.






	
SimpleGUICS2Pygame.simpleplot._MATPLOTLIB_VERSION

	matplotlib.__version__ if Pygame is available,
else None.






	
SimpleGUICS2Pygame.simpleplot._block()[source]

	If some plot windows are open
then block the program until closing all windows.
(Not available in SimpleGUI of CodeSkulptor.)






	
SimpleGUICS2Pygame.simpleplot.plot_bars(framename, width, height, xlabel, ylabel, datasets, legends=None, _block=False, _filename=None)[source]

	Open a window titled framename
and plot graphes with datasets data
shown as vertical bars.

xlabel and ylabel are labels of x-axis and y-axis.

datasets must be a sequence of data.
Each data must be:


	Sequence (not empty) of pair x, y.
Each point (x, y) is represented by a vertical bar of height y.


	Or dict (not empty) x: y.
Each point (x, y) is represented by a vertical bar of height y.




If legends is not None
then it must be a sequence of legend of each graph.

If _block
then block the program until closing the window
else continue and close the window when program stop.
(Option not available in SimpleGUI of CodeSkulptor.)

If _filename is not None
then save the image to this file.
(Option not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	framename – str


	width – int > 0


	height – int > 0


	xlabel – str


	ylabel – str


	datasets – (list or tuple)
of (((list or tuple) of ([int or float, int or float]
or (int or float, int or float)))
or (dict (int or float): (int or float)))


	legends – None or ((list or tuple) of same length as datasets)


	_block – False


	_filename – None or str













	
SimpleGUICS2Pygame.simpleplot.plot_lines(framename, width, height, xlabel, ylabel, datasets, points=False, legends=None, _block=False, _filename=None)[source]

	Open a window titled framename
and plot graphes with datasets data
shown as connected lines.

xlabel and ylabel are labels of x-axis and y-axis.

datasets must be a sequence of data.
Each data must be:


	Sequence (not empty) of pair x, y.
Each point (x, y) is plotted (in given order)
and connected with line to previous and next points.


	Or dict (not empty) x: y.
Each point (x, y) is plotted (in ascending order of x value)
and connected with line to previous and next points.




If points
then each point is highlighted by a small disc
(a small circle in CodeSkulptor).

If legends is not None
then it must be a sequence of legend of each graph.

If _block
then block the program until closing the window
else continue and close the window when program stop.
(Option not available in SimpleGUI of CodeSkulptor.)

If _filename is not None
then save the image to this file.
(Option not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	framename – str


	width – int > 0


	height – int > 0


	xlabel – str


	ylabel – str


	datasets – (list or tuple)
of (((list or tuple) of ([int or float, int or float]
or (int or float, int or float)))
or (dict (int or float): (int or float)))


	points – bool


	legends – None or ((list or tuple) of same length as datasets)


	_block – False


	_filename – None or str













	
SimpleGUICS2Pygame.simpleplot.plot_scatter(framename, width, height, xlabel, ylabel, datasets, legends=None, _block=False, _filename=None)[source]

	Open a window titled framename
and plot graphes with datasets data
shown as scattered points.

xlabel and ylabel are labels of x-axis and y-axis.

datasets must be a sequence of data.
Each data must be:


	Sequence (not empty) of pair x, y.
Each point (x, y) is represented by a circle.


	Or dict (not empty) x: y.
Each point (x, y) is represented by a circle.




If legends is not None
then it must be a sequence of legend of each graph.

If _block
then block the program until closing the window
else continue and close the window when program stop.
(Option not available in SimpleGUI of CodeSkulptor.)

If _filename is not None
then save the image to this file.
(Option not available in SimpleGUI of CodeSkulptor.)


	Parameters

	
	framename – str


	width – int > 0


	height – int > 0


	xlabel – str


	ylabel – str


	datasets – (list or tuple)
of (((list or tuple) of ([int or float, int or float]
or (int or float, int or float)))
or (dict (int or float): (int or float)))


	legends – None or ((list or tuple) of same length as datasets)


	_block – False


	_filename – None or str












[source]





          

      

      

    

  

    
      
          
            
  
Compatibility


Compatibility between SimpleGUI of CodeSkulptor and SimpleGUICS2Pygame


	With SimpleGUI of CodeSkulptor [http://www.codeskulptor.org/] or CodeSkulptor3 [https://py3.codeskulptor.org/],
some things (like fonts, buttons…) are browser dependents.
That is to say that there are some differences from one browser to another.
Therefore it is normal that these elements are also slightly different with SimpleGUICS2Pygame.


	With SimpleGUI of CodeSkulptor [http://www.codeskulptor.org/] or CodeSkulptor3 [https://py3.codeskulptor.org/],
supported sound formats (WAV, OGG, MP3)
are also browser dependents.

With SimpleGUICS2Pygame WAV, OGG and MP3 (since version 2.0.0) are supported.

I recommend to always use the OGG format.



	
Warning

With SimpleGUICS2Pygame,
Frame.start() is blocking
until Frame.stop() execution or closing window.
So timers must be started before, and states must be initialized before.
(Or maybe after by a handler function.)





	
Warning

With SimpleGUICS2Pygame,
if your program is terminated,
then windows opened by
plot_bars(), plot_lines() and plot_scatter()
will be closed automatically.
You can use the specific function _block()
to block the program until closing all windows.





	See Tips to run specific code.





Problems with SimpleGUICS2Pygame

If MP3 sound failed on your system read installation of audioread.






Compatibility between Python 2 and Python 3

CodeSkulptor [http://www.codeskulptor.org/] implements a subset of Python 2.

CodeSkulptor3 [https://py3.codeskulptor.org/] implements a subset of Python 3.

You can use SimpleGUICS2Pygame with Python 2 and Python 3.


	The division / don’t have the same behavior in Python 2 and Python 3:
https://docs.python.org/3/whatsnew/3.0.html#integers .


	In Python 2 (and CodeSkulptor): 3/2 == 1 and 3/2.0 == 1.5


	In Python 3: 3/2 == 3/2.0 == 1.5




3//2 == 1 and 3//2.0 == 1.0 everywehre.

(You can add
from __future__ import division
on the top of your program, and Python 2 mimic Python 3 division.
But then CodeSkulptor failed!)



	Rounded behavior is also different:
https://docs.python.org/3/whatsnew/3.0.html#builtins .


	In Python 2 (and CodeSkulptor): round(1.5) == 2.0 and round(2.5) == 3.0


	In Python 3: round(1.5) == round(2.5) == 2






	print is a function in Python 3:
https://docs.python.org/3/whatsnew/3.0.html#print-is-a-function .


	In Python 2 (and CodeSkulptor): print 'Hello real world!', 42


	In Python 3: print('Hello real world!', 42)




With only one argument, print('Hello real world! ' + str(42)) run everywhere.

(You can add
from __future__ import print_function
on the top of your program, and Python 2 mimic Python 3 print function.
But then CodeSkulptor failed!)








Compatibility between CodeSkulptor and CodeSkulptor3

CodeSkulptor [http://www.codeskulptor.org/] implements a subset of Python 2.

CodeSkulptor3 [https://py3.codeskulptor.org/] implements a subset of Python 3.

There are moreover some other differences.


	In simplegui module module of CodeSkulptor3 and SimpleGUICS2Pygame,
there is a Canvas.draw_arc() method
that doesn’t exist in CodeSkulptor2.


	In simplegui module module of CodeSkulptor3 and SimpleGUICS2Pygame,
there is a Frame.download_canvas_image() method
that doesn’t exist in CodeSkulptor2.


	In numeric module of CodeSkulptor 2 and SimpleGUICS2Pygame,
there is a Matric.scale() method
to multiply the matrix by a scalar
and the operator * multiply two matrices.

In CodeSkulptor3,
the Matric.scale() method doesn’t exist,
the operator * multiply a matrix by a scalar
and the operator @ multiply two matrices.






Problem with CodeSkulptor

If you have no sound with CodeSkulptor on Chrome/Chromium and GNU/Linux,
maybe you can fix that problem with pavucontrol.
For example on Debian, install it and set the volume for the application:

$ sudo apt install pavucontrol
$ pavucontrol










Comparison of speeds

Due to the execution in browser
CodeSkulptor is slower than directly execute Python on your computer.
Below a graph of speeds of the execution of the test program example/Stress_Balls/Stress_Balls.py [https://py3.codeskulptor.org/#user305_tmjR8lBkaJjmXy7.py]
in several environments (all on Intel Xeon W3530 Quad-Core 2.8 GHz 6 Gio),
where the canvas is normally displayed 60 times by second
(SimpleGUITk seems not very precise).
When there is a lot of shapes to draw the execution
can no longer finished all drawing during the given time.

-O indicates that assertions was disabled during the test.
See Python assertions option section.

You can also execute this online program to plot results:
example/Stress_Balls/Stress_Balls_results.py [https://py3.codeskulptor.org/#user305_ApdSY0hhRLWL9LJ.py].

[image: Stress Balls results]







          

      

      

    

  

    
      
          
            
  
Tips


CodeSkulptor

CodeSkulptor [http://www.codeskulptor.org/] is a Python implementation (in JavaScript) running in a browser.
It implements a subset of Python 2.

CodeSkulptor3 [https://py3.codeskulptor.org/] is the same but it implements a subset of Python 3.

It is the environment used in the MOOC
An Introduction to Interactive Programming in Python [https://www.coursera.org/learn/interactive-python-1]
(Rice University, Coursera).

To use a program from CodeSkulptor in standard Python (with this package),
you need to change
import simplegui
by
import SimpleGUICS2Pygame.simpleguics2pygame as simplegui.

The right way to do is to write this

try:
    import simplegui
except ImportError:
    import SimpleGUICS2Pygame.simpleguics2pygame as simplegui





and your program runs both in CodeSkulptor and standard Python.

So, if your program runs in CodeSkulptor, it imports simplegui.
Else, an ImportError exception will be raised,
and then it will imports SimpleGUICS2Pygame.simpleguics2pygame
and it renamed to simplegui.


In this package a little script [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/script/] cs2both.py can help to quickly make this changement on program downloaded from CodeSkulptor.

Run python cs2both.py YOURPROGRAM.py.

The file YOURPROGRAM.py is copied to YOURPROGRAM.py.bak before changing.












To use also the other modules,
you can write this.
But specify only those you use.

try:
    import simplegui

    import codeskulptor
    import numeric
    import simpleplot

    import user305_SXBsmszNiUxIeoV as codeskulptor_lib
    import user305_SZNWcbqQHXN4pow as simplegui_lib
except ImportError:
    import SimpleGUICS2Pygame.simpleguics2pygame as simplegui

    import SimpleGUICS2Pygame.codeskulptor as codeskulptor
    import SimpleGUICS2Pygame.numeric as numeric
    import SimpleGUICS2Pygame.simpleplot as simpleplot

    import SimpleGUICS2Pygame.codeskulptor_lib as codeskulptor_lib
    import SimpleGUICS2Pygame.simplegui_lib as simplegui_lib





Note that import name like user305_SXBsmszNiUxIeoV in CodeSkulptor
is valid both for CodeSkulptor 2 and CodeSkulptor3.
It corresponds to URLs
http://www.codeskulptor.org/#user305_SXBsmszNiUxIeoV.py
and
https://py3.codeskulptor.org/#user305_SXBsmszNiUxIeoV.py .




Specific code

To run specific code on CodeSkulptor [http://www.codeskulptor.org/] or with SimpleGUICS2Pygame,
you can write this

try:
    import simplegui

    SIMPLEGUICS2PYGAME = False
except ImportError:
    import SimpleGUICS2Pygame.simpleguics2pygame as simplegui

    SIMPLEGUICS2PYGAME = True





And then you can run specific code simply by testing value of SIMPLEGUICS2PYGAME. For example:

# …

def joypad_up(joypad, button):
    if joypad == 0:
        if button == 0:
            # …

if SIMPLEGUICS2PYGAME:
    frame._set_joypadup_handler(joypad_up)








Joypads

SimpleGUICS2Pygame adds the possibility to use joypads.
It is not available in CodeSkulptor.
You can make compatible program with the previous tip
to separate specific code.

Similarly to set_mouseclick_handler() and set_mousedrag_handler() functions,
the class Frame in SimpleGUICS2Pygame defines
_set_joypaddown_handler(),
_set_joypadup_handler(),
_set_joypadaxe_handler()
and _set_joypadhat_handler().

Two little examples using joypads
(but of course only when you run them with SimpleGUICS2Pygame directly on your computer):
example/Pong.py [https://py3.codeskulptor.org/#user305_X62vPplhMJxqOWu.py]
and example/RiceRocks_Asteroids.py [https://py3.codeskulptor.org/#user305_XNvcqTxIBngtHPu.py].




Colors

The color parameter used by drawing functions must be in the following formats:


	'#rrggbb' with rr, gg, bb hexadecimal numbers on 2 figures


	'#rgb' with r, g, b  hexadecimal numbers on 1 figure


	'rbg(red,blue,green)' with red, blue, green 0 <= integer <= 255


	'rgba(red,blue,green,alpha)' with red, blue, green 0 <= integer <= 255 and alpha between 0 and 1


	a constant name in this list https://www.w3schools.com/colors/colors_names.asp .




See the official HTML colors:
http://www.opimedia.be/DS/mementos/colors.htm .




Command line arguments

When you run a program you can use following arguments:
python YOURPROGRAM.py [SimpleGUICS2Pygame arguments] [application arguments]


	--default-font: Use Pygame default font instead serif, monospace… (this is faster if you display a lot of text).


	--display-fps: Display FPS average on the canvas.


	--fps N: Set Frame Per Second (default: 60 FPS).


	--frame-padding N: Set the padding in pixels found around the canvas (default: 2).


	--fullscreen: Fullscreen mode.


	--help: Print help message and quit.


	--keep-timers: Keep running timers when close frame without asking (default: ask before close). See also --stop-timers.


	--last: Mark this argument as the last SimpleGUICS2Pygame’s argument. (Do nothing else.)


	--no-border: Window without border.


	--no-controlpanel: Hide the control panel (and status boxes).


	--no-load-sound: Don’t load any sound.


	--no-status: Hide two status boxes.


	--overwrite-downloaded-medias: Download all images and sounds from Web and save in local directory even if they already exist.


	--print-application-args: Print remaining arguments transmit to application.


	--print-args: Print final configuration from SimpleGUICS2Pygame’s argument.


	--print-load-medias: Print URLs or local filenames loaded.


	--print-stats-cache: After frame stopped, print some statistics of caches.


	--save-downloaded-medias: Save images and sounds downloaded from Web that don’t already exist in local directory.


	--stop-timers: Stop all timers when ending program (default: running timers continue, as in CodeSkulptor). See also --keep-timers.


	--version: Print help message and quit.




If an argument is not in this list then it is ignored and all next arguments are ignored by SimpleGUICS2Pygame.

Arguments used by SimpleGUICS2Pygame is deleted to sys.argv.
Remaining arguments can used by your application.

SimpleGUICS2Pygame arguments are automatically read
when the module simpleguics2pygame is imported.


	Examples:

	
	
python YOURPROGRAM.py --no-controlpanel --stop-timers --foo --fullscreen

Run YOURPROGRAM.py with the control panel hidden and timers will stoped. But SimpleGUICS2Pygame ignore --foo and --fullscreen.

YOURPROGRAM.py application receive --foo --fullscreen arguments.





	
python YOURPROGRAM.py --no-controlpanel --last --stop-timers --foo --fps 30

Run YOURPROGRAM.py with the control panel hidden. But SimpleGUICS2Pygame ignore --stop-timers, --foo, --fps and 30.

YOURPROGRAM.py application receive --stop-timers --foo --fps 30 arguments.














Download medias

Run python YOURPROGRAM.py --save-downloaded-medias --print-load-medias once.
Images and sounds used (from URLs) will be saved in local directory (_img/ et _snd/ by default).
Next simply run python YOURPROGRAM.py and the medias will be loaded from these local directories.

For example,
load_image('http://commondatastorage.googleapis.com/codeskulptor-assets/lathrop/double_ship.png')
save image to
_img/commondatastorage.googleapis.com/codeskulptor_assets/lathrop/double_ship.png.

SimpleGUICS2Pygame has two additional classes to load directly local files:
_LocalImage() and _LocalSound().
But be aware that these functions are not available in CodeSkulptor.




Helper functions

This package contains 5 additional modules with several helper functions that you can also import online in CodeSkulptor:



	codeskulptor_lib — some miscellaneous functions


	simplegui_lib_draw — draw functions


	simplegui_lib_fps — class to calculate and display Frames Per Second


	simplegui_lib_keys — class to manage keyboard handling


	simplegui_lib_loader — class to load images and sounds







For example, to draw multiline text you can use draw_text_multi() from the simplegui_lib_draw module by:

try:
    import simplegui

    import user305_SaT1YKoOikl4ax9 as simplegui_lib_draw
except ImportError:
    import SimpleGUICS2Pygame.simpleguics2pygame as simplegui

    import SimpleGUICS2Pygame.simplegui_lib as simplegui_lib_draw

def draw(canvas):
    # …
    draw_text_multi(canvas,
                    """line 1
line 2
line 3""", (x, y), size, 'white', 'serif')
    # …








Python assertions option

Run
python YOURPROGRAM.py
then asserts is enabled and this package is (intentionnaly) very strict.
So maybe “correct” programs in CodeSkulptor fail!
(In fact CodeSkulptor is very permissive.
Some incorrect Python codes are accepted.)
It is a good point to develop and write correct programs.
But if you want just run a program
without annoying assertions
you can disable them with.
python -O YOURPROGRAM.py.

In some cases
run without assertions is faster.
See in the Comparison of speeds section,
an example where SimpleGUICS2Pygame functions are executed a lot of times.




Ressources: images, sounds and example programs

Online images & sounds links

Python programs running in CodeSkulptor







          

      

      

    

  

    
      
          
            
  
License: GPLv3 [https://www.gnu.org/licenses/gpl-3.0.html] [image: GPLv3]

Copyright (C) 2013-2016, 2018, 2020 Olivier Pirson

This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. If not, see <https://www.gnu.org/licenses/>.


Author: 🌳 Olivier Pirson — OPi [image: OPi] 🇧🇪🇫🇷🇬🇧 🐧 👨‍💻 👨‍🔬

🌐 Website: http://www.opimedia.be/

💾 Bitbucket: https://bitbucket.org/OPiMedia/


	📧 olivier.pirson.opi@gmail.com


	Mastodon: https://mamot.fr/@OPiMedia — Twitter: https://twitter.com/OPirson


	diaspora* (Framasphere*): https://framasphere.org/u/opimedia


	👨‍💻 LinkedIn: https://www.linkedin.com/in/olivierpirson/ — CV: http://www.opimedia.be/CV/English.html


	other profiles: http://www.opimedia.be/about/







Support me

This program is a free software (GPL license).
It is completely free (like “free speech” and like “free beer”).
However you can support me financially by donating.

Click to this link [image: Donate] [http://www.opimedia.be/donate/]
Thank you!







          

      

      

    

  

    
      
          
            
  
Known bugs


Old bug


	On my old GNU/Linux Debian [http://www.debian.org/] 7 Wheezy, sometime the Pygame mixer initialization blocked the exit of the program when another application play also sounds.

With my current GNU/Linux Debian 8 Jessie, I never had this problem.











          

      

      

    

  

    
      
          
            
  
Developers

This is a free software, so you can download it, modify it and submit your modifications.
You can also redistribute your own version (keeping the GPL license).

Complete sources on Bitbucket: https://bitbucket.org/OPiMedia/simpleguics2pygame


Naming convention

Usually in Python, prepending a name by underscore _ is a convention [https://www.python.org/dev/peps/pep-0008/#method-names-and-instance-variables] for non-public items.
Here intention is to separate additional variables and functions in SimpleGUICS2Pygame
to the standard API of CodeSkulptor.
One goal of SimpleGUICS2Pygame is to mimic as much as possible the behavior of CodeSkulptor.
Additional functionalities are isolated with prepending underscore _.




Hierarchy of files on Bitbucket


	SimpleGUICS2Pygame/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/]: source code


	example/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/example/]: little example programs and games


	script/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/script/]


	cs2both.py [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/script/cs2both.py]: Python program to modify automatically your CodeSkulptor programs to run with SimpleGUICS2Pygame


	pygame_check.py [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/script/pygame_check.py]: Python program to check Pygame installation


	SimpleGUICS2Pygame_check.py [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/script/SimpleGUICS2Pygame_check.py]: Python program to check installation






	simpleguics2pygame/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/simpleguics2pygame/]: main module (splitted in several files) that reimplementing the simpleguics2pygame module of CodeSkulptor


	test/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/test/]: test files, mainly to check compatibility with CodeSkulptor


	codeskulptor.py [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/codeskulptor.py]: module that reimplementing the codeskulptor module of CodeSkulptor


	numeric.py [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/numeric.py]: module that reimplementing the numeric module of CodeSkulptor


	simpleplot.py [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/SimpleGUICS2Pygame/simpleplot.py]: module that reimplementing the simpleplot module of CodeSkulptor


	…






	Sphinx/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/Sphinx/]: source documentation


	_static/links/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/Sphinx/_static/links/]: links of programs, images and sounds


	…






	stuffs/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/stuffs/]: unimportant stuff


	_dist/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/_dist/]: last and previous versions of installation archive files


	_img/ [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/_img/]: logos


	Makefile [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/Makefile]: to build documentation, distributions, etc.


	setup.py [https://bitbucket.org/OPiMedia/simpleguics2pygame/src/master/setup.py]: Python installation file


	…





Warning

Before the version 2.0.0, the main module simpleguics2pygame was one file. Now it is splitted in several files in simpleguics2pygame/ subdirectory.






Diagrams of imports

Auto-generated by pydeps [https://github.com/thebjorn/pydeps].


Only files of SimpleGUICS2Pygame.simpleguics2pygame package

[image: import only]




All files

[image: import all]






Class diagrams

Auto-generated by Pyreverse [https://pypi.org/project/pyreverse/].


Only public members

[image: classes]




With private members

[image: classes all]









          

      

      

    

  

    
      
          
            
  
ChangeLog


	2.1.0 — November 29, 2020


	Removed Pygame restriction to version 1.9.6.


	Removed old special cases when Pygame was not installed.


	Cleaned some warnings from mypy.


	example/Nostalgic_Basic_Blitz.py: corrected bug with negative position of bomb.






	2.0.3 — October 2, 2020


	Corrected reading permission of files in distribution files.


	Added Arch Linux installation script (written by Danny Fajardo).






	2.0.2 — May 23, 2020


	Documentation:


	Updated image and sound links.






	Tests:


	Completed missing type annotations in simpleguics2pygame/control.










	2.0.1 — May 21, 2020


	Documentation:


	Added class diagram generated by Pyreverse.


	Updated image and CodeSkulptor program links.






	Program examples:


	Adapted example/Memory.py with images moved to HTTPS.






	Tests:


	Added type annotations (in Python 2 mode) for each function.


	Cleaned some type annotations instead ignore them.










	2.0.0 — April 18, 2020


	Converted from Mercurial version control system to Git.


	Corrected files included in MANIFEST.in for distribution building. (Thanks to 7coil.)


	Improved installation. Now all requirements are automatically installed.


	Modules:


	Splitted the big file ``simpleguics2pygame.py``.


	Added alpha possibility on background color.


	Added dealing of joypads.


	Added dealing of MP3 sounds.
Added draw_arc() in Canvas and test_arc.


	Added Frame.download_canvas_image(), Frame._cursor_auto_hide and Frame._set_cursor_visible().


	Added codeskulptor_version() in codeskulptor_lib.


	Added draw_text_multi() in simplegui_lib_draw.


	Added --frame-padding (thanks to 7coil), --last, --help, --print-application-args, --print-args and --version command line options.


	Added randomize_iteration() in codeskulptor.


	Added transparent “color” name.


	Added ValueError exception if draw_text() try to draw a text containing unprintable whitespace character.


	Corrected keys parameter use in simplegui_lib_keys.Keys().


	Improved dealing of input box.


	Updated simpleplot module, to “run” same if matplotlib is not installed.






	Documentation:


	Corrected “Read the Docs” subpackage problem.


	Added a developer’s page.


	Replaced _WEBSITE value by documentation link.


	Updated. (Thanks to John Gray and Tom Keller.)


	Splitted media links to image links and sound links.


	Updated installation documentation.


	Updated media and CodeSkulptor programs links.






	Program examples:


	Added example/presentation.py.


	Added example/stop_example.py.


	Moved from CodeSkulptor to CodeSkulptor3.






	Scripts:


	Added script/pygame_check.py to check Pygame installation alone.


	Updated script/SimpleGUICS2Pygame_check.py.






	Tests:


	Added static checking in Makefile, and corrected a lot of style warnings.


	Corrected and updated test/test_sound.py.


	Added test/test_command_line_options.py.


	Added test/test_input.py.


	Updated test/test_dir.py.


	Updated test/test_objects.py.


	Updated test/test_text.py.










	01.09.00 — January 1st, 2015


	Added ``_load_local_image()`` and ``_load_local_sound()`` functions.


	Added test/test_sound.py.


	Updated test/test_dir.py.


	Updated test/test_image.py.


	Added --fps n option.


	Added Donate button in _draw_about() panel.






	01.08.01 — October 9, 2014


	Added information when pygame is not installed.


	Corrected local filename bug in _load_media(). (Thanks to Sergey Sorokin [https://bitbucket.org/SergeyVlSorokin].)


	Updated documentation.






	01.08.00 — October 4, 2014


	Added alternative grey colors.


	Added HSL and HSLA colors format.


	Added test/test_colors_html_hsla.py.


	Updated CodeSkulptor programs links.


	Updated codeskulptor_lib.


	Updated test/test_colors_html_rgba.py.


	Updated media links.






	01.07.00 — September 2, 2014


	Added plot_scatter() function in simpleplot module.


	Added test/test_simpleplot_scatter.py.


	Updated test/test_dir.py.


	Updated documentation.


	Updated CodeSkulptor programs links.






	01.06.03 — July 24, 2014


	Implemented width parameter in add_label().


	Added test/test_button_label.py.






	01.06.02 — July 18, 2014


	Corrected stupid error in add_label().






	01.06.01 — July 17, 2014


	Added (fake) width parameter in add_label().


	Corrected gz archive of HTML offline documentation.


	Added private members in all documentation.






	01.06.00 — June 16, 2014


	Updated numeric.


	Updated example/Spaceship_prototype.py and example/RiceRocks_Asteroids.py.


	Updated test/test_dir.py.


	Added Loader.cache_clear() and Loader.print_stats_cache().


	Added a cache mechanism to Pygame surfaces used by Image (improve speed of draw_image()).


	Added Image._url attribute.


	Moved _RADIAN_TO_DEGREE.


	Print now to stderr instead stdout.


	Updated _draw_about().


	Updated documentation.


	Updated media and CodeSkulptor programs links.






	01.05.00 — May 25, 2014


	Added cache for colors and option --print-stats-cache.


	First public version of .hgignore and Makefile.


	Off the mixer if no sound is loaded.


	Updated example/RiceRocks_Asteroids.py.


	Updated documentation.


	Updated example/Spaceship_prototype.py.


	Updated example/Blackjack.py.


	Updated example/Memory.py.


	Updated example/Pong.py.


	Cosmetic changes in some example programs.


	Updated test/test_all.py.


	Better order Pygame initalization.


	Updated script/cs2both.py and script/SimpleGUICS2Pygame_check.py.


	Updated simplegui_lib_keys.py and example/keys.py.


	Updated example/Stopwatch.py.


	Changed filename used by _load_media() (use now the query part of URLs).


	Added precision to Window$ installation.


	Updated media and CodeSkulptor programs links.






	01.04.00 — December 16, 2013


	Customized documentation.


	Splitted changes in a separated file.


	Added numeric (Matrix object) module.


	Corrected some typos by Maxim Rybalov [https://www.linkedin.com/in/mrybalov]. (Thank you.)


	Updated simplegui_lib_fps.py.


	Updated example/RiceRocks_Asteroids.py.






	01.03.00 — December 13, 2013


	Removed exception to get_canvas_image().


	Updated almost all files to add except ImportError.


	Updated codeskulptor_lib.codeskulptor_is().


	Added simplegui_lib_fps.py.


	Corrected bug in _load_media() (issue #1). (Thanks to Sean Flanigan [https://github.com/seanf].)


	Updated documentation to clarify local use of images and sounds. (Thanks to Ines Simicic [http://i--s.weebly.com/].)


	Updated script/cs2both.py.


	Corrected conversion of _fps_average to int in Python 2.


	Corrected mentions of Frame._fps in comment.


	Updated example/Blackjack.py.


	Updated example/Spaceship_prototype.py.


	Updated example/Memory.py.


	Updated media and CodeSkulptor programs links.






	01.02.00 — November 8, 2013


	Splitted simplegui_lib.py in simplegui_lib.py, simplegui_lib_draw.py and simplegui_lib_loader.py.


	Added simplegui_lib_keys.py.


	Added example/keys.py and example/loader.py.


	Updated example/RiceRocks_Asteroids.py and example/Spaceship_prototype.py.


	Updated script/SimpleGUICS2Pygame_check.py.


	Updated test/test_image.py and test/test_text.py.


	Updated media and CodeSkulptor programs links.


	Corrected installation documentation.






	01.01.00 — November 1st, 2013


	Added _block and _filename parameters in simpleplot.plot_lines() function.


	Added plot_bars() function in simpleplot module.


	Added test/test_simpleplot_bars.py and test/test_simpleplot_lines.py.


	Updated test/test_all.py.


	Updated media links.


	Corrected minor errors in documentation.


	Added set_timeout() function in codeskulptor module.


	Updated example/Mandelbrot_Set.py (used set_timeout()).


	Updated CodeSkulptor programs links.






	01.00.02 — October 31, 2013


	Corrected bug in TextAreaControl.set_text(): the label text was also modified.


	Updated documentation.


	Updated cs2both.py.


	Updated example/Mandelbrot_Set.py (optimized draw).


	Updated media and CodeSkulptor programs links.






	01.00.01 — October 9, 2013


	Adapted documentation and cs2both.py to changes of CodeSkulptor (int and float are now separate).






	01.00.00 — July 13, 2013


	Moved documentation to Read The Docs.


	Added simpleplot module.


	Updated example/Mandelbrot_Set.py (used vertical symetry).


	Updated media and CodeSkulptor programs links.






	00.92.00 — June 27, 2013


	Changed simplegui_lib.Loader class to display progression loading in SimpleGUICS2Pygame
(moved arguments from wait_loaded() function to __init__()).


	Replaced Frame._already_frame by Frame._frame_instance.


	Updated example/RiceRocks_Asteroids.py (collisions of asteroids and little asteroids).


	Added Frame._set_canvas_background_image() function.


	Memoization of downloaded images and sounds.


	Changed save in local directory to avoid conflict.


	Added test/test_image.py.


	Added --overwrite-downloaded-medias and --save-downloaded-medias options.


	Display versions in script/SimpleGUICS2Pygame_check.py.






	00.91.00 — June 23, 2013


	Changed installation program to build distributions (now setuptools is used).


	Added --print-load-medias option.


	Added script/SimpleGUICS2Pygame_check.py and moved and updated cs2both.py.


	Now, _set_option_from_argv() deleted SimpleGUICS2Pygame options after use.


	Memoization of Pygame fonts.


	Added --default-font option.


	Many cosmetic changes to respect PEP 8.


	Updated media and CodeSkulptor programs links.


	Some precisions and English corrections in the documentation.


	Added some CodeSkulptor programs links.


	example/Memory.py: moved image locations.


	example/Nostalgic_Basic_Blitz.py: added spacebar information.






	00.90.10 — June 19, 2013


	Adapted button, label and input to display multine text.


	Simplified handler functions transmitted to add_button() in some programs.


	Added example/Nostalgic_Basic_Blitz.py.


	Changed default_pygame_color param of _simpleguicolor_to_pygamecolor() function (now installation is ok even if Pygame not installed).


	Moved _VERSION and _WEBSITE constants from simpleguics2pygame.py to __init__.py.


	Removed enumerate() function from codeskulptor_lib (now implemented natively by CodeSkulptor).


	Added --display-fps option.


	Added example/RiceRocks_Asteroids.py.


	Updated some CodeSkulptor programs links.


	Added some new media links.


	Added some details in documentations.


	Some cosmetic changes.






	00.90.00 — June 13, 2013


	First public version.
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      	_pygame_mode_flags (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_pygamecolors_cached_clear() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame class method)


      	_pygamefonts_cached_clear() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame class method)


      	_pygamesurfaces_cache_default_max_size (SimpleGUICS2Pygame.simpleguics2pygame.image.Image attribute)


      	_pygamesurfaces_cached_clear() (SimpleGUICS2Pygame.simpleguics2pygame.image.Image method)


      	_running_nb() (SimpleGUICS2Pygame.simpleguics2pygame.timer.Timer class method)


      	_running_some() (SimpleGUICS2Pygame.simpleguics2pygame.timer.Timer class method)


      	_save() (SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas method)


      	_save_canvas_and_stop() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	_save_canvas_request() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	_save_canvas_requests (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_set_canvas_background_image() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	_set_cursor_visible() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame class method)


      	_set_joypadaxe_handler() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	_set_joypaddown_handler() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	_set_joypadhat_handler() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	_set_joypadup_handler() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	_statuskey_background_pygame_color (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_statuskey_height (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_statuskey_pygame_color (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_statuskey_pygame_font (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_statusmouse_background_pygame_color (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_statusmouse_height (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_statusmouse_pygame_color (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_statusmouse_pygame_font (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame attribute)


      	_stop_all() (SimpleGUICS2Pygame.simpleguics2pygame.timer.Timer class method)


      	_timers_running (SimpleGUICS2Pygame.simpleguics2pygame.timer.Timer attribute)


      	_VERSION (in module SimpleGUICS2Pygame.__init__)


      	_WEBSITE (in module SimpleGUICS2Pygame.__init__)


      	_WEBSITE_DOC (in module SimpleGUICS2Pygame.__init__)


      	_zero() (in module SimpleGUICS2Pygame.numeric)


  





A


  	
      	abs() (SimpleGUICS2Pygame.numeric.Matrix method)


      	active_handlers() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	active_keydown_handler() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	active_keyup_handler() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	add_button() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


  

  	
      	add_image() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	add_input() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	add_label() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	add_sound() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	assert_position() (in module SimpleGUICS2Pygame.codeskulptor_lib)


  





C


  	
      	cache_clear() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	Canvas (class in SimpleGUICS2Pygame.simpleguics2pygame.canvas)


      	codeskulptor_is() (in module SimpleGUICS2Pygame.codeskulptor_lib)


      	codeskulptor_version() (in module SimpleGUICS2Pygame.codeskulptor_lib)


      	Control (class in SimpleGUICS2Pygame.simpleguics2pygame.control)


  

  	
      	copy() (SimpleGUICS2Pygame.numeric.Matrix method)


      	create_frame() (in module SimpleGUICS2Pygame.simpleguics2pygame.frame)


      	create_invisible_canvas() (in module SimpleGUICS2Pygame.simpleguics2pygame.canvas)


      	create_sound() (in module SimpleGUICS2Pygame.simpleguics2pygame.sound)


      	create_timer() (in module SimpleGUICS2Pygame.simpleguics2pygame.timer)


  





D


  	
      	download_canvas_image() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	draw_arc() (SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas method)


      	draw_circle() (SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas method)


      	draw_fct() (SimpleGUICS2Pygame.simplegui_lib_fps.FPS method)


      	draw_image() (SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas method)


      	draw_line() (SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas method)


  

  	
      	draw_point() (SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas method)


      	draw_polygon() (SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas method)


      	draw_polyline() (SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas method)


      	draw_rect() (in module SimpleGUICS2Pygame.simplegui_lib_draw)


      	draw_text() (SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas method)


      	draw_text_multi() (in module SimpleGUICS2Pygame.simplegui_lib_draw)


      	draw_text_side() (in module SimpleGUICS2Pygame.simplegui_lib_draw)


  





F


  	
      	file2url() (in module SimpleGUICS2Pygame.codeskulptor)


  

  	
      	FPS (class in SimpleGUICS2Pygame.simplegui_lib_fps)


      	Frame (class in SimpleGUICS2Pygame.simpleguics2pygame.frame)


  





G


  	
      	get_canvas_image() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	get_canvas_textwidth() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	get_height() (SimpleGUICS2Pygame.simpleguics2pygame.image.Image method)


      	get_image() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	get_interval() (SimpleGUICS2Pygame.simpleguics2pygame.timer.Timer method)


      	get_nb_images() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	get_nb_images_loaded() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


  

  	
      	get_nb_sounds() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	get_nb_sounds_loaded() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	get_sound() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	get_text() (SimpleGUICS2Pygame.simpleguics2pygame.control.Control method)

      
        	(SimpleGUICS2Pygame.simpleguics2pygame.control.TextAreaControl method)


      


      	get_width() (SimpleGUICS2Pygame.simpleguics2pygame.image.Image method)


      	getcol() (SimpleGUICS2Pygame.numeric.Matrix method)


      	getrow() (SimpleGUICS2Pygame.numeric.Matrix method)


  





H


  	
      	hex2() (in module SimpleGUICS2Pygame.codeskulptor_lib)


      	hex_fig() (in module SimpleGUICS2Pygame.codeskulptor_lib)


  

  	
      	hsl() (in module SimpleGUICS2Pygame.codeskulptor_lib)


      	hsla() (in module SimpleGUICS2Pygame.codeskulptor_lib)


  





I


  	
      	identity() (in module SimpleGUICS2Pygame.numeric)


      	Image (class in SimpleGUICS2Pygame.simpleguics2pygame.image)


      	inverse() (SimpleGUICS2Pygame.numeric.Matrix method)


  

  	
      	is_pressed() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	is_pressed_key_map() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	is_running() (SimpleGUICS2Pygame.simpleguics2pygame.timer.Timer method)


      	is_started() (SimpleGUICS2Pygame.simplegui_lib_fps.FPS method)


  





K


  	
      	KEY_MAP (in module SimpleGUICS2Pygame.simpleguics2pygame.keys)


  

  	
      	Keys (class in SimpleGUICS2Pygame.simplegui_lib_keys)


  





L


  	
      	load() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	load_image() (in module SimpleGUICS2Pygame.simpleguics2pygame.image)


  

  	
      	load_sound() (in module SimpleGUICS2Pygame.simpleguics2pygame.sound)


      	Loader (class in SimpleGUICS2Pygame.simplegui_lib_loader)


  





M


  	
      	Matrix (class in SimpleGUICS2Pygame.numeric)


  





P


  	
      	pause() (SimpleGUICS2Pygame.simpleguics2pygame.sound.Sound method)


      	pause_sounds() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


      	play() (SimpleGUICS2Pygame.simpleguics2pygame.sound.Sound method)


      	plot_bars() (in module SimpleGUICS2Pygame.simpleplot)


  

  	
      	plot_lines() (in module SimpleGUICS2Pygame.simpleplot)


      	plot_scatter() (in module SimpleGUICS2Pygame.simpleplot)


      	pressed_keys() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	print_stats_cache() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


  





R


  	
      	randomize_iteration() (in module SimpleGUICS2Pygame.codeskulptor)


      	rewind() (SimpleGUICS2Pygame.simpleguics2pygame.sound.Sound method)


  

  	
      	rgb() (in module SimpleGUICS2Pygame.codeskulptor_lib)


      	rgba() (in module SimpleGUICS2Pygame.codeskulptor_lib)


  





S


  	
      	scale() (SimpleGUICS2Pygame.numeric.Matrix method)


      	set_canvas_background() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	set_draw_handler() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	set_keydown_fct() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	set_keydown_fct_key_map() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	set_keydown_handler() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	set_keyup_fct() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	set_keyup_fct_key_map() (SimpleGUICS2Pygame.simplegui_lib_keys.Keys method)


      	set_keyup_handler() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	set_mouseclick_handler() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	set_mousedrag_handler() (SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


      	set_text() (SimpleGUICS2Pygame.simpleguics2pygame.control.Control method)

      
        	(SimpleGUICS2Pygame.simpleguics2pygame.control.TextAreaControl method)


      


      	set_timeout() (in module SimpleGUICS2Pygame.codeskulptor)


      	set_volume() (SimpleGUICS2Pygame.simpleguics2pygame.sound.Sound method)


      	shape() (SimpleGUICS2Pygame.numeric.Matrix method)


      	SimpleGUICS2Pygame.__init__ (module)


      	SimpleGUICS2Pygame.codeskulptor (module)


      	SimpleGUICS2Pygame.codeskulptor_lib (module)


      	SimpleGUICS2Pygame.numeric (module)


      	SimpleGUICS2Pygame.simplegui_lib (module)


  

  	
      	SimpleGUICS2Pygame.simplegui_lib_draw (module)


      	SimpleGUICS2Pygame.simplegui_lib_fps (module)


      	SimpleGUICS2Pygame.simplegui_lib_keys (module)


      	SimpleGUICS2Pygame.simplegui_lib_loader (module)


      	SimpleGUICS2Pygame.simpleguics2pygame (module)


      	SimpleGUICS2Pygame.simpleguics2pygame.canvas (module)


      	SimpleGUICS2Pygame.simpleguics2pygame.control (module)


      	SimpleGUICS2Pygame.simpleguics2pygame.frame (module)


      	SimpleGUICS2Pygame.simpleguics2pygame.image (module)


      	SimpleGUICS2Pygame.simpleguics2pygame.keys (module)


      	SimpleGUICS2Pygame.simpleguics2pygame.sound (module)


      	SimpleGUICS2Pygame.simpleguics2pygame.timer (module)


      	SimpleGUICS2Pygame.simpleplot (module)


      	Sound (class in SimpleGUICS2Pygame.simpleguics2pygame.sound)


      	start() (SimpleGUICS2Pygame.simplegui_lib_fps.FPS method)

      
        	(SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


        	(SimpleGUICS2Pygame.simpleguics2pygame.timer.Timer method)


      


      	stop() (SimpleGUICS2Pygame.simplegui_lib_fps.FPS method)

      
        	(SimpleGUICS2Pygame.simpleguics2pygame.frame.Frame method)


        	(SimpleGUICS2Pygame.simpleguics2pygame.timer.Timer method)


      


      	summation() (SimpleGUICS2Pygame.numeric.Matrix method)


  





T


  	
      	TextAreaControl (class in SimpleGUICS2Pygame.simpleguics2pygame.control)


  

  	
      	Timer (class in SimpleGUICS2Pygame.simpleguics2pygame.timer)


      	transpose() (SimpleGUICS2Pygame.numeric.Matrix method)


  





W


  	
      	wait_loaded() (SimpleGUICS2Pygame.simplegui_lib_loader.Loader method)


  







          

      

      

    

  

    
      
          
            
  All modules for which code is available

	SimpleGUICS2Pygame.codeskulptor

	SimpleGUICS2Pygame.codeskulptor_lib

	SimpleGUICS2Pygame.numeric

	SimpleGUICS2Pygame.simplegui_lib_draw

	SimpleGUICS2Pygame.simplegui_lib_fps

	SimpleGUICS2Pygame.simplegui_lib_keys

	SimpleGUICS2Pygame.simplegui_lib_loader

	SimpleGUICS2Pygame.simpleguics2pygame.canvas

	SimpleGUICS2Pygame.simpleguics2pygame.control

	SimpleGUICS2Pygame.simpleguics2pygame.frame

	SimpleGUICS2Pygame.simpleguics2pygame.image

	SimpleGUICS2Pygame.simpleguics2pygame.sound

	SimpleGUICS2Pygame.simpleguics2pygame.timer

	SimpleGUICS2Pygame.simpleplot

	matplotlib

	pygame

	pygame.font





          

      

      

    

  

    
      
          
            
  Source code for matplotlib

"""
An object-oriented plotting library.

A procedural interface is provided by the companion pyplot module,
which may be imported directly, e.g.::

    import matplotlib.pyplot as plt

or using ipython::

    ipython

at your terminal, followed by::

    In [1]: %matplotlib
    In [2]: import matplotlib.pyplot as plt

at the ipython shell prompt.

For the most part, direct use of the object-oriented library is encouraged when
programming; pyplot is primarily for working interactively.  The exceptions are
the pyplot functions `.pyplot.figure`, `.pyplot.subplot`, `.pyplot.subplots`,
and `.pyplot.savefig`, which can greatly simplify scripting.

Modules include:

    :mod:`matplotlib.axes`
        The `~.axes.Axes` class.  Most pyplot functions are wrappers for
        `~.axes.Axes` methods.  The axes module is the highest level of OO
        access to the library.

    :mod:`matplotlib.figure`
        The `.Figure` class.

    :mod:`matplotlib.artist`
        The `.Artist` base class for all classes that draw things.

    :mod:`matplotlib.lines`
        The `.Line2D` class for drawing lines and markers.

    :mod:`matplotlib.patches`
        Classes for drawing polygons.

    :mod:`matplotlib.text`
        The `.Text` and `.Annotation` classes.

    :mod:`matplotlib.image`
        The `.AxesImage` and `.FigureImage` classes.

    :mod:`matplotlib.collections`
        Classes for efficient drawing of groups of lines or polygons.

    :mod:`matplotlib.colors`
        Color specifications and making colormaps.

    :mod:`matplotlib.cm`
        Colormaps, and the `.ScalarMappable` mixin class for providing color
        mapping functionality to other classes.

    :mod:`matplotlib.ticker`
        Calculation of tick mark locations and formatting of tick labels.

    :mod:`matplotlib.backends`
        A subpackage with modules for various GUI libraries and output formats.

The base matplotlib namespace includes:

    `~matplotlib.rcParams`
        Default configuration settings; their defaults may be overridden using
        a :file:`matplotlibrc` file.

    `~matplotlib.use`
        Setting the Matplotlib backend.  This should be called before any
        figure is created, because it is not possible to switch between
        different GUI backends after that.

Matplotlib was initially written by John D. Hunter (1968-2012) and is now
developed and maintained by a host of others.

Occasionally the internal documentation (python docstrings) will refer
to MATLAB&reg;, a registered trademark of The MathWorks, Inc.
"""

import atexit
from collections import namedtuple
from collections.abc import MutableMapping
import contextlib
from distutils.version import LooseVersion
import functools
import importlib
import inspect
from inspect import Parameter
import locale
import logging
import os
from pathlib import Path
import pprint
import re
import shutil
import subprocess
import sys
import tempfile
import warnings

# cbook must import matplotlib only within function
# definitions, so it is safe to import from it here.
from . import cbook, rcsetup
from matplotlib.cbook import MatplotlibDeprecationWarning, sanitize_sequence
from matplotlib.cbook import mplDeprecation  # deprecated
from matplotlib.rcsetup import validate_backend, cycler

import numpy

# Get the version from the _version.py versioneer file. For a git checkout,
# this is computed based on the number of commits since the last tag.
from ._version import get_versions
__version__ = str(get_versions()['version'])
del get_versions

_log = logging.getLogger(__name__)

__bibtex__ = r"""@Article{Hunter:2007,
  Author    = {Hunter, J. D.},
  Title     = {Matplotlib: A 2D graphics environment},
  Journal   = {Computing in Science \& Engineering},
  Volume    = {9},
  Number    = {3},
  Pages     = {90--95},
  abstract  = {Matplotlib is a 2D graphics package used for Python
  for application development, interactive scripting, and
  publication-quality image generation across user
  interfaces and operating systems.},
  publisher = {IEEE COMPUTER SOC},
  year      = 2007
}"""


@cbook.deprecated("3.2")
def compare_versions(a, b):
    """Return whether version *a* is greater than or equal to version *b*."""
    if isinstance(a, bytes):
        cbook.warn_deprecated(
            "3.0", message="compare_versions arguments should be strs.")
        a = a.decode('ascii')
    if isinstance(b, bytes):
        cbook.warn_deprecated(
            "3.0", message="compare_versions arguments should be strs.")
        b = b.decode('ascii')
    if a:
        return LooseVersion(a) >= LooseVersion(b)
    else:
        return False


def _check_versions():

    # Quickfix to ensure Microsoft Visual C++ redistributable
    # DLLs are loaded before importing kiwisolver
    from . import ft2font

    for modname, minver in [
            ("cycler", "0.10"),
            ("dateutil", "2.1"),
            ("kiwisolver", "1.0.1"),
            ("numpy", "1.15"),
            ("pyparsing", "2.0.1"),
    ]:
        module = importlib.import_module(modname)
        if LooseVersion(module.__version__) < minver:
            raise ImportError("Matplotlib requires {}>={}; you have {}"
                              .format(modname, minver, module.__version__))


_check_versions()


# The decorator ensures this always returns the same handler (and it is only
# attached once).
@functools.lru_cache()
def _ensure_handler():
    """
    The first time this function is called, attach a `StreamHandler` using the
    same format as `logging.basicConfig` to the Matplotlib root logger.

    Return this handler every time this function is called.
    """
    handler = logging.StreamHandler()
    handler.setFormatter(logging.Formatter(logging.BASIC_FORMAT))
    _log.addHandler(handler)
    return handler


def set_loglevel(level):
    """
    Set Matplotlib's root logger and root logger handler level, creating
    the handler if it does not exist yet.

    Typically, one should call ``set_loglevel("info")`` or
    ``set_loglevel("debug")`` to get additional debugging information.

    Parameters
    ----------
    level : {"notset", "debug", "info", "warning", "error", "critical"}
        The log level of the handler.

    Notes
    -----
    The first time this function is called, an additional handler is attached
    to Matplotlib's root handler; this handler is reused every time and this
    function simply manipulates the logger and handler's level.
    """
    _log.setLevel(level.upper())
    _ensure_handler().setLevel(level.upper())


def _logged_cached(fmt, func=None):
    """
    Decorator that logs a function's return value, and memoizes that value.

    After ::

        @_logged_cached(fmt)
        def func(): ...

    the first call to *func* will log its return value at the DEBUG level using
    %-format string *fmt*, and memoize it; later calls to *func* will directly
    return that value.
    """
    if func is None:  # Return the actual decorator.
        return functools.partial(_logged_cached, fmt)

    called = False
    ret = None

    @functools.wraps(func)
    def wrapper(**kwargs):
        nonlocal called, ret
        if not called:
            ret = func(**kwargs)
            called = True
            _log.debug(fmt, ret)
        return ret

    return wrapper


_ExecInfo = namedtuple("_ExecInfo", "executable version")


class ExecutableNotFoundError(FileNotFoundError):
    """
    Error raised when an executable that Matplotlib optionally
    depends on can't be found.
    """
    pass


@functools.lru_cache()
def _get_executable_info(name):
    """
    Get the version of some executable that Matplotlib optionally depends on.

    .. warning:
       The list of executables that this function supports is set according to
       Matplotlib's internal needs, and may change without notice.

    Parameters
    ----------
    name : str
        The executable to query.  The following values are currently supported:
        "dvipng", "gs", "inkscape", "magick", "pdftops".  This list is subject
        to change without notice.

    Returns
    -------
    If the executable is found, a namedtuple with fields ``executable`` (`str`)
    and ``version`` (`distutils.version.LooseVersion`, or ``None`` if the
    version cannot be determined).

    Raises
    ------
    ExecutableNotFoundError
        If the executable is not found or older than the oldest version
        supported by Matplotlib.
    ValueError
        If the executable is not one that we know how to query.
    """

    def impl(args, regex, min_ver=None, ignore_exit_code=False):
        # Execute the subprocess specified by args; capture stdout and stderr.
        # Search for a regex match in the output; if the match succeeds, the
        # first group of the match is the version.
        # Return an _ExecInfo if the executable exists, and has a version of
        # at least min_ver (if set); else, raise ExecutableNotFoundError.
        try:
            output = subprocess.check_output(
                args, stderr=subprocess.STDOUT,
                universal_newlines=True, errors="replace")
        except subprocess.CalledProcessError as _cpe:
            if ignore_exit_code:
                output = _cpe.output
            else:
                raise ExecutableNotFoundError(str(_cpe)) from _cpe
        except OSError as _ose:
            raise ExecutableNotFoundError(str(_ose)) from _ose
        match = re.search(regex, output)
        if match:
            version = LooseVersion(match.group(1))
            if min_ver is not None and version < min_ver:
                raise ExecutableNotFoundError(
                    f"You have {args[0]} version {version} but the minimum "
                    f"version supported by Matplotlib is {min_ver}")
            return _ExecInfo(args[0], version)
        else:
            raise ExecutableNotFoundError(
                f"Failed to determine the version of {args[0]} from "
                f"{' '.join(args)}, which output {output}")

    if name == "dvipng":
        return impl(["dvipng", "-version"], "(?m)^dvipng(?: .*)? (.+)", "1.6")
    elif name == "gs":
        execs = (["gswin32c", "gswin64c", "mgs", "gs"]  # "mgs" for miktex.
                 if sys.platform == "win32" else
                 ["gs"])
        for e in execs:
            try:
                return impl([e, "--version"], "(.*)", "9")
            except ExecutableNotFoundError:
                pass
        message = "Failed to find a Ghostscript installation"
        raise ExecutableNotFoundError(message)
    elif name == "inkscape":
        try:
            # Try headless option first (needed for Inkscape version < 1.0):
            return impl(["inkscape", "--without-gui", "-V"],
                        "Inkscape ([^ ]*)")
        except ExecutableNotFoundError:
            pass  # Suppress exception chaining.
        # If --without-gui is not accepted, we may be using Inkscape >= 1.0 so
        # try without it:
        return impl(["inkscape", "-V"], "Inkscape ([^ ]*)")
    elif name == "magick":
        path = None
        if sys.platform == "win32":
            # Check the registry to avoid confusing ImageMagick's convert with
            # Windows's builtin convert.exe.
            import winreg
            binpath = ""
            for flag in [0, winreg.KEY_WOW64_32KEY, winreg.KEY_WOW64_64KEY]:
                try:
                    with winreg.OpenKeyEx(
                            winreg.HKEY_LOCAL_MACHINE,
                            r"Software\Imagemagick\Current",
                            0, winreg.KEY_QUERY_VALUE | flag) as hkey:
                        binpath = winreg.QueryValueEx(hkey, "BinPath")[0]
                except OSError:
                    pass
            if binpath:
                for name in ["convert.exe", "magick.exe"]:
                    candidate = Path(binpath, name)
                    if candidate.exists():
                        path = str(candidate)
                        break
        else:
            path = "convert"
        if path is None:
            raise ExecutableNotFoundError(
                "Failed to find an ImageMagick installation")
        return impl([path, "--version"], r"^Version: ImageMagick (\S*)")
    elif name == "pdftops":
        info = impl(["pdftops", "-v"], "^pdftops version (.*)",
                    ignore_exit_code=True)
        if info and not ("3.0" <= info.version
                         # poppler version numbers.
                         or "0.9" <= info.version <= "1.0"):
            raise ExecutableNotFoundError(
                f"You have pdftops version {info.version} but the minimum "
                f"version supported by Matplotlib is 3.0")
        return info
    else:
        raise ValueError("Unknown executable: {!r}".format(name))


@cbook.deprecated("3.2")
def checkdep_ps_distiller(s):
    if not s:
        return False
    try:
        _get_executable_info("gs")
    except ExecutableNotFoundError:
        _log.warning(
            "Setting rcParams['ps.usedistiller'] requires ghostscript.")
        return False
    if s == "xpdf":
        try:
            _get_executable_info("pdftops")
        except ExecutableNotFoundError:
            _log.warning(
                "Setting rcParams['ps.usedistiller'] to 'xpdf' requires xpdf.")
            return False
    return s


def checkdep_usetex(s):
    if not s:
        return False
    if not shutil.which("tex"):
        _log.warning("usetex mode requires TeX.")
        return False
    try:
        _get_executable_info("dvipng")
    except ExecutableNotFoundError:
        _log.warning("usetex mode requires dvipng.")
        return False
    try:
        _get_executable_info("gs")
    except ExecutableNotFoundError:
        _log.warning("usetex mode requires ghostscript.")
        return False
    return True


@cbook.deprecated("3.2", alternative="os.path.expanduser('~')")
@_logged_cached('$HOME=%s')
def get_home():
    """
    Return the user's home directory.

    If the user's home directory cannot be found, return None.
    """
    try:
        return str(Path.home())
    except Exception:
        return None


def _get_xdg_config_dir():
    """
    Return the XDG configuration directory, according to the XDG base
    directory spec:

    https://standards.freedesktop.org/basedir-spec/basedir-spec-latest.html
    """
    return os.environ.get('XDG_CONFIG_HOME') or str(Path.home() / ".config")


def _get_xdg_cache_dir():
    """
    Return the XDG cache directory, according to the XDG base directory spec:

    https://standards.freedesktop.org/basedir-spec/basedir-spec-latest.html
    """
    return os.environ.get('XDG_CACHE_HOME') or str(Path.home() / ".cache")


def _get_config_or_cache_dir(xdg_base):
    configdir = os.environ.get('MPLCONFIGDIR')
    if configdir:
        configdir = Path(configdir).resolve()
    elif sys.platform.startswith(('linux', 'freebsd')) and xdg_base:
        configdir = Path(xdg_base, "matplotlib")
    else:
        configdir = Path.home() / ".matplotlib"
    try:
        configdir.mkdir(parents=True, exist_ok=True)
    except OSError:
        pass
    else:
        if os.access(str(configdir), os.W_OK) and configdir.is_dir():
            return str(configdir)
    # If the config or cache directory cannot be created or is not a writable
    # directory, create a temporary one.
    tmpdir = os.environ["MPLCONFIGDIR"] = \
        tempfile.mkdtemp(prefix="matplotlib-")
    atexit.register(shutil.rmtree, tmpdir)
    _log.warning(
        "Matplotlib created a temporary config/cache directory at %s because "
        "the default path (%s) is not a writable directory; it is highly "
        "recommended to set the MPLCONFIGDIR environment variable to a "
        "writable directory, in particular to speed up the import of "
        "Matplotlib and to better support multiprocessing.",
        tmpdir, configdir)
    return tmpdir


@_logged_cached('CONFIGDIR=%s')
def get_configdir():
    """
    Return the string path of the the configuration directory.

    The directory is chosen as follows:

    1. If the MPLCONFIGDIR environment variable is supplied, choose that.
    2. On Linux, follow the XDG specification and look first in
       ``$XDG_CONFIG_HOME``, if defined, or ``$HOME/.config``.  On other
       platforms, choose ``$HOME/.matplotlib``.
    3. If the chosen directory exists and is writable, use that as the
       configuration directory.
    4. Else, create a temporary directory, and use it as the configuration
       directory.
    """
    return _get_config_or_cache_dir(_get_xdg_config_dir())


@_logged_cached('CACHEDIR=%s')
def get_cachedir():
    """
    Return the string path of the cache directory.

    The procedure used to find the directory is the same as for
    _get_config_dir, except using ``$XDG_CACHE_HOME``/``$HOME/.cache`` instead.
    """
    return _get_config_or_cache_dir(_get_xdg_cache_dir())


@_logged_cached('matplotlib data path: %s')
def get_data_path(*, _from_rc=None):
    """Return the path to Matplotlib data."""
    if _from_rc is not None:
        cbook.warn_deprecated(
            "3.2",
            message=("Setting the datapath via matplotlibrc is deprecated "
                     "%(since)s and will be removed %(removal)s."),
            removal='3.4')
        path = Path(_from_rc)
        if path.is_dir():
            return str(path)
        else:
            warnings.warn(f"You passed datapath: {_from_rc!r} in your "
                          f"matplotribrc file ({matplotlib_fname()}). "
                          "However this path does not exist, falling back "
                          "to standard paths.")

    return _get_data_path()


@_logged_cached('(private) matplotlib data path: %s')
def _get_data_path():
    path = Path(__file__).with_name("mpl-data")
    if path.is_dir():
        return str(path)

    cbook.warn_deprecated(
        "3.2", message="Matplotlib installs where the data is not in the "
        "mpl-data subdirectory of the package are deprecated since %(since)s "
        "and support for them will be removed %(removal)s.")

    def get_candidate_paths():
        # setuptools' namespace_packages may hijack this init file
        # so need to try something known to be in Matplotlib, not basemap.
        import matplotlib.afm
        yield Path(matplotlib.afm.__file__).with_name('mpl-data')
        # py2exe zips pure python, so still need special check.
        if getattr(sys, 'frozen', None):
            yield Path(sys.executable).with_name('mpl-data')
            # Try again assuming we need to step up one more directory.
            yield Path(sys.executable).parent.with_name('mpl-data')
            # Try again assuming sys.path[0] is a dir not a exe.
            yield Path(sys.path[0]) / 'mpl-data'

    for path in get_candidate_paths():
        if path.is_dir():
            defaultParams['datapath'][0] = str(path)
            return str(path)

    raise RuntimeError('Could not find the matplotlib data files')


def matplotlib_fname():
    """
    Get the location of the config file.

    The file location is determined in the following order

    - ``$PWD/matplotlibrc``
    - ``$MATPLOTLIBRC`` if it is not a directory
    - ``$MATPLOTLIBRC/matplotlibrc``
    - ``$MPLCONFIGDIR/matplotlibrc``
    - On Linux,
        - ``$XDG_CONFIG_HOME/matplotlib/matplotlibrc`` (if ``$XDG_CONFIG_HOME``
          is defined)
        - or ``$HOME/.config/matplotlib/matplotlibrc`` (if ``$XDG_CONFIG_HOME``
          is not defined)
    - On other platforms,
      - ``$HOME/.matplotlib/matplotlibrc`` if ``$HOME`` is defined
    - Lastly, it looks in ``$MATPLOTLIBDATA/matplotlibrc``, which should always
      exist.
    """

    def gen_candidates():
        yield os.path.join(os.getcwd(), 'matplotlibrc')
        try:
            matplotlibrc = os.environ['MATPLOTLIBRC']
        except KeyError:
            pass
        else:
            yield matplotlibrc
            yield os.path.join(matplotlibrc, 'matplotlibrc')
        yield os.path.join(get_configdir(), 'matplotlibrc')
        yield os.path.join(_get_data_path(), 'matplotlibrc')

    for fname in gen_candidates():
        if os.path.exists(fname) and not os.path.isdir(fname):
            return fname

    raise RuntimeError("Could not find matplotlibrc file; your Matplotlib "
                       "install is broken")


# rcParams deprecated and automatically mapped to another key.
# Values are tuples of (version, new_name, f_old2new, f_new2old).
_deprecated_map = {}

# rcParams deprecated; some can manually be mapped to another key.
# Values are tuples of (version, new_name_or_None).
_deprecated_ignore_map = {
}

# rcParams deprecated; can use None to suppress warnings; remain actually
# listed in the rcParams (not included in _all_deprecated).
# Values are tuples of (version,)
_deprecated_remain_as_none = {
    'datapath': ('3.2.1',),
    'animation.avconv_path': ('3.3',),
    'animation.avconv_args': ('3.3',),
    'animation.html_args': ('3.3',),
    'mathtext.fallback_to_cm': ('3.3',),
    'keymap.all_axes': ('3.3',),
    'savefig.jpeg_quality': ('3.3',),
    'text.latex.preview': ('3.3',),
}


_all_deprecated = {*_deprecated_map, *_deprecated_ignore_map}


class RcParams(MutableMapping, dict):
    """
    A dictionary object including validation.

    Validating functions are defined and associated with rc parameters in
    :mod:`matplotlib.rcsetup`.

    See Also
    --------
    :ref:`customizing-with-matplotlibrc-files`
    """

    validate = rcsetup._validators

    # validate values on the way in
    def __init__(self, *args, **kwargs):
        self.update(*args, **kwargs)

    def __setitem__(self, key, val):
        try:
            if key in _deprecated_map:
                version, alt_key, alt_val, inverse_alt = _deprecated_map[key]
                cbook.warn_deprecated(
                    version, name=key, obj_type="rcparam", alternative=alt_key)
                key = alt_key
                val = alt_val(val)
            elif key in _deprecated_remain_as_none and val is not None:
                version, = _deprecated_remain_as_none[key]
                cbook.warn_deprecated(
                    version, name=key, obj_type="rcparam")
            elif key in _deprecated_ignore_map:
                version, alt_key = _deprecated_ignore_map[key]
                cbook.warn_deprecated(
                    version, name=key, obj_type="rcparam", alternative=alt_key)
                return
            elif key == 'backend':
                if val is rcsetup._auto_backend_sentinel:
                    if 'backend' in self:
                        return
            try:
                cval = self.validate[key](val)
            except ValueError as ve:
                raise ValueError(f"Key {key}: {ve}") from None
            dict.__setitem__(self, key, cval)
        except KeyError as err:
            raise KeyError(
                f"{key} is not a valid rc parameter (see rcParams.keys() for "
                f"a list of valid parameters)") from err

    def __getitem__(self, key):
        if key in _deprecated_map:
            version, alt_key, alt_val, inverse_alt = _deprecated_map[key]
            cbook.warn_deprecated(
                version, name=key, obj_type="rcparam", alternative=alt_key)
            return inverse_alt(dict.__getitem__(self, alt_key))

        elif key in _deprecated_ignore_map:
            version, alt_key = _deprecated_ignore_map[key]
            cbook.warn_deprecated(
                version, name=key, obj_type="rcparam", alternative=alt_key)
            return dict.__getitem__(self, alt_key) if alt_key else None

        elif key == "backend":
            val = dict.__getitem__(self, key)
            if val is rcsetup._auto_backend_sentinel:
                from matplotlib import pyplot as plt
                plt.switch_backend(rcsetup._auto_backend_sentinel)

        elif key == "datapath":
            return get_data_path()

        return dict.__getitem__(self, key)

    def __repr__(self):
        class_name = self.__class__.__name__
        indent = len(class_name) + 1
        with cbook._suppress_matplotlib_deprecation_warning():
            repr_split = pprint.pformat(dict(self), indent=1,
                                        width=80 - indent).split('\n')
        repr_indented = ('\n' + ' ' * indent).join(repr_split)
        return '{}({})'.format(class_name, repr_indented)

    def __str__(self):
        return '\n'.join(map('{0[0]}: {0[1]}'.format, sorted(self.items())))

    def __iter__(self):
        """Yield sorted list of keys."""
        with cbook._suppress_matplotlib_deprecation_warning():
            yield from sorted(dict.__iter__(self))

    def __len__(self):
        return dict.__len__(self)

    def find_all(self, pattern):
        """
        Return the subset of this RcParams dictionary whose keys match,
        using :func:`re.search`, the given ``pattern``.

        .. note::

            Changes to the returned dictionary are *not* propagated to
            the parent RcParams dictionary.

        """
        pattern_re = re.compile(pattern)
        return RcParams((key, value)
                        for key, value in self.items()
                        if pattern_re.search(key))

    def copy(self):
        return {k: dict.__getitem__(self, k) for k in self}


def rc_params(fail_on_error=False):
    """Construct a `RcParams` instance from the default Matplotlib rc file."""
    return rc_params_from_file(matplotlib_fname(), fail_on_error)


URL_REGEX = re.compile(r'^http://|^https://|^ftp://|^file:')


def is_url(filename):
    """Return True if string is an http, ftp, or file URL path."""
    return URL_REGEX.match(filename) is not None


@functools.lru_cache()
def _get_ssl_context():
    try:
        import certifi
    except ImportError:
        _log.debug("Could not import certifi.")
        return None
    import ssl
    return ssl.create_default_context(cafile=certifi.where())


@contextlib.contextmanager
def _open_file_or_url(fname):
    if not isinstance(fname, Path) and is_url(fname):
        import urllib.request
        ssl_ctx = _get_ssl_context()
        if ssl_ctx is None:
            _log.debug(
                "Could not get certifi ssl context, https may not work."
            )
        with urllib.request.urlopen(fname, context=ssl_ctx) as f:
            yield (line.decode('utf-8') for line in f)
    else:
        fname = os.path.expanduser(fname)
        encoding = locale.getpreferredencoding(do_setlocale=False)
        if encoding is None:
            encoding = "utf-8"
        with open(fname, encoding=encoding) as f:
            yield f


def _rc_params_in_file(fname, transform=lambda x: x, fail_on_error=False):
    """
    Construct a `RcParams` instance from file *fname*.

    Unlike `rc_params_from_file`, the configuration class only contains the
    parameters specified in the file (i.e. default values are not filled in).

    Parameters
    ----------
    fname : path-like
        The loaded file.
    transform : callable, default: the identity function
        A function called on each individual line of the file to transform it,
        before further parsing.
    fail_on_error : bool, default: False
        Whether invalid entries should result in an exception or a warning.
    """
    rc_temp = {}
    with _open_file_or_url(fname) as fd:
        try:
            for line_no, line in enumerate(fd, 1):
                line = transform(line)
                strippedline = line.split('#', 1)[0].strip()
                if not strippedline:
                    continue
                tup = strippedline.split(':', 1)
                if len(tup) != 2:
                    _log.warning('Missing colon in file %r, line %d (%r)',
                                 fname, line_no, line.rstrip('\n'))
                    continue
                key, val = tup
                key = key.strip()
                val = val.strip()
                if key in rc_temp:
                    _log.warning('Duplicate key in file %r, line %d (%r)',
                                 fname, line_no, line.rstrip('\n'))
                rc_temp[key] = (val, line, line_no)
        except UnicodeDecodeError:
            _log.warning('Cannot decode configuration file %s with encoding '
                         '%s, check LANG and LC_* variables.',
                         fname,
                         locale.getpreferredencoding(do_setlocale=False)
                         or 'utf-8 (default)')
            raise

    config = RcParams()

    for key, (val, line, line_no) in rc_temp.items():
        if key in rcsetup._validators:
            if fail_on_error:
                config[key] = val  # try to convert to proper type or raise
            else:
                try:
                    config[key] = val  # try to convert to proper type or skip
                except Exception as msg:
                    _log.warning('Bad value in file %r, line %d (%r): %s',
                                 fname, line_no, line.rstrip('\n'), msg)
        elif key in _deprecated_ignore_map:
            version, alt_key = _deprecated_ignore_map[key]
            cbook.warn_deprecated(
                version, name=key, alternative=alt_key,
                addendum="Please update your matplotlibrc.")
        else:
            version = 'master' if '.post' in __version__ else f'v{__version__}'
            _log.warning("""
Bad key %(key)s in file %(fname)s, line %(line_no)s (%(line)r)
You probably need to get an updated matplotlibrc file from
https://github.com/matplotlib/matplotlib/blob/%(version)s/matplotlibrc.template
or from the matplotlib source distribution""",
                         dict(key=key, fname=fname, line_no=line_no,
                              line=line.rstrip('\n'), version=version))
    return config


def rc_params_from_file(fname, fail_on_error=False, use_default_template=True):
    """
    Construct a `RcParams` from file *fname*.

    Parameters
    ----------
    fname : str or path-like
        A file with Matplotlib rc settings.
    fail_on_error : bool
        If True, raise an error when the parser fails to convert a parameter.
    use_default_template : bool
        If True, initialize with default parameters before updating with those
        in the given file. If False, the configuration class only contains the
        parameters specified in the file. (Useful for updating dicts.)
    """
    config_from_file = _rc_params_in_file(fname, fail_on_error=fail_on_error)

    if not use_default_template:
        return config_from_file

    with cbook._suppress_matplotlib_deprecation_warning():
        config = RcParams({**rcParamsDefault, **config_from_file})

    with cbook._suppress_matplotlib_deprecation_warning():
        if config['datapath'] is None:
            config['datapath'] = _get_data_path()
        else:
            config['datapath'] = get_data_path(_from_rc=config['datapath'])

    if "".join(config['text.latex.preamble']):
        _log.info("""
*****************************************************************
You have the following UNSUPPORTED LaTeX preamble customizations:
%s
Please do not ask for support with these customizations active.
*****************************************************************
""", '\n'.join(config['text.latex.preamble']))
    _log.debug('loaded rc file %s', fname)

    return config


# When constructing the global instances, we need to perform certain updates
# by explicitly calling the superclass (dict.update, dict.items) to avoid
# triggering resolution of _auto_backend_sentinel.
rcParamsDefault = _rc_params_in_file(
    cbook._get_data_path("matplotlibrc"),
    # Strip leading comment.
    transform=lambda line: line[1:] if line.startswith("#") else line,
    fail_on_error=True)
dict.update(rcParamsDefault, rcsetup._hardcoded_defaults)
rcParams = RcParams()  # The global instance.
dict.update(rcParams, dict.items(rcParamsDefault))
dict.update(rcParams, _rc_params_in_file(matplotlib_fname()))
with cbook._suppress_matplotlib_deprecation_warning():
    rcParamsOrig = RcParams(rcParams.copy())
    # This also checks that all rcParams are indeed listed in the template.
    # Assiging to rcsetup.defaultParams is left only for backcompat.
    defaultParams = rcsetup.defaultParams = {
        # We want to resolve deprecated rcParams, but not backend...
        key: [(rcsetup._auto_backend_sentinel if key == "backend" else
               rcParamsDefault[key]),
              validator]
        for key, validator in rcsetup._validators.items()}
if rcParams['axes.formatter.use_locale']:
    locale.setlocale(locale.LC_ALL, '')


def rc(group, **kwargs):
    """
    Set the current `.rcParams`.  *group* is the grouping for the rc, e.g.,
    for ``lines.linewidth`` the group is ``lines``, for
    ``axes.facecolor``, the group is ``axes``, and so on.  Group may
    also be a list or tuple of group names, e.g., (*xtick*, *ytick*).
    *kwargs* is a dictionary attribute name/value pairs, e.g.,::

      rc('lines', linewidth=2, color='r')

    sets the current `.rcParams` and is equivalent to::

      rcParams['lines.linewidth'] = 2
      rcParams['lines.color'] = 'r'

    The following aliases are available to save typing for interactive users:

    =====   =================
    Alias   Property
    =====   =================
    'lw'    'linewidth'
    'ls'    'linestyle'
    'c'     'color'
    'fc'    'facecolor'
    'ec'    'edgecolor'
    'mew'   'markeredgewidth'
    'aa'    'antialiased'
    =====   =================

    Thus you could abbreviate the above call as::

          rc('lines', lw=2, c='r')

    Note you can use python's kwargs dictionary facility to store
    dictionaries of default parameters.  e.g., you can customize the
    font rc as follows::

      font = {'family' : 'monospace',
              'weight' : 'bold',
              'size'   : 'larger'}
      rc('font', **font)  # pass in the font dict as kwargs

    This enables you to easily switch between several configurations.  Use
    ``matplotlib.style.use('default')`` or :func:`~matplotlib.rcdefaults` to
    restore the default `.rcParams` after changes.

    Notes
    -----
    Similar functionality is available by using the normal dict interface, i.e.
    ``rcParams.update({"lines.linewidth": 2, ...})`` (but ``rcParams.update``
    does not support abbreviations or grouping).
    """

    aliases = {
        'lw':  'linewidth',
        'ls':  'linestyle',
        'c':   'color',
        'fc':  'facecolor',
        'ec':  'edgecolor',
        'mew': 'markeredgewidth',
        'aa':  'antialiased',
        }

    if isinstance(group, str):
        group = (group,)
    for g in group:
        for k, v in kwargs.items():
            name = aliases.get(k) or k
            key = '%s.%s' % (g, name)
            try:
                rcParams[key] = v
            except KeyError as err:
                raise KeyError(('Unrecognized key "%s" for group "%s" and '
                                'name "%s"') % (key, g, name)) from err


def rcdefaults():
    """
    Restore the `.rcParams` from Matplotlib's internal default style.

    Style-blacklisted `.rcParams` (defined in
    `matplotlib.style.core.STYLE_BLACKLIST`) are not updated.

    See Also
    --------
    matplotlib.rc_file_defaults
        Restore the `.rcParams` from the rc file originally loaded by
        Matplotlib.
    matplotlib.style.use
        Use a specific style file.  Call ``style.use('default')`` to restore
        the default style.
    """
    # Deprecation warnings were already handled when creating rcParamsDefault,
    # no need to reemit them here.
    with cbook._suppress_matplotlib_deprecation_warning():
        from .style.core import STYLE_BLACKLIST
        rcParams.clear()
        rcParams.update({k: v for k, v in rcParamsDefault.items()
                         if k not in STYLE_BLACKLIST})


def rc_file_defaults():
    """
    Restore the `.rcParams` from the original rc file loaded by Matplotlib.

    Style-blacklisted `.rcParams` (defined in
    `matplotlib.style.core.STYLE_BLACKLIST`) are not updated.
    """
    # Deprecation warnings were already handled when creating rcParamsOrig, no
    # need to reemit them here.
    with cbook._suppress_matplotlib_deprecation_warning():
        from .style.core import STYLE_BLACKLIST
        rcParams.update({k: rcParamsOrig[k] for k in rcParamsOrig
                         if k not in STYLE_BLACKLIST})


def rc_file(fname, *, use_default_template=True):
    """
    Update `.rcParams` from file.

    Style-blacklisted `.rcParams` (defined in
    `matplotlib.style.core.STYLE_BLACKLIST`) are not updated.

    Parameters
    ----------
    fname : str or path-like
        A file with Matplotlib rc settings.

    use_default_template : bool
        If True, initialize with default parameters before updating with those
        in the given file. If False, the current configuration persists
        and only the parameters specified in the file are updated.
    """
    # Deprecation warnings were already handled in rc_params_from_file, no need
    # to reemit them here.
    with cbook._suppress_matplotlib_deprecation_warning():
        from .style.core import STYLE_BLACKLIST
        rc_from_file = rc_params_from_file(
            fname, use_default_template=use_default_template)
        rcParams.update({k: rc_from_file[k] for k in rc_from_file
                         if k not in STYLE_BLACKLIST})


@contextlib.contextmanager
def rc_context(rc=None, fname=None):
    """
    Return a context manager for temporarily changing rcParams.

    Parameters
    ----------
    rc : dict
        The rcParams to temporarily set.
    fname : str or path-like
        A file with Matplotlib rc settings. If both *fname* and *rc* are given,
        settings from *rc* take precedence.

    See Also
    --------
    :ref:`customizing-with-matplotlibrc-files`

    Examples
    --------
    Passing explicit values via a dict::

        with mpl.rc_context({'interactive': False}):
            fig, ax = plt.subplots()
            ax.plot(range(3), range(3))
            fig.savefig('example.png')
            plt.close(fig)

    Loading settings from a file::

         with mpl.rc_context(fname='print.rc'):
             plt.plot(x, y)  # uses 'print.rc'

    """
    orig = rcParams.copy()
    try:
        if fname:
            rc_file(fname)
        if rc:
            rcParams.update(rc)
        yield
    finally:
        dict.update(rcParams, orig)  # Revert to the original rcs.


def use(backend, *, force=True):
    """
    Select the backend used for rendering and GUI integration.

    Parameters
    ----------
    backend : str
        The backend to switch to.  This can either be one of the standard
        backend names, which are case-insensitive:

        - interactive backends:
          GTK3Agg, GTK3Cairo, MacOSX, nbAgg,
          Qt4Agg, Qt4Cairo, Qt5Agg, Qt5Cairo,
          TkAgg, TkCairo, WebAgg, WX, WXAgg, WXCairo

        - non-interactive backends:
          agg, cairo, pdf, pgf, ps, svg, template

        or a string of the form: ``module://my.module.name``.

    force : bool, default: True
        If True (the default), raise an `ImportError` if the backend cannot be
        set up (either because it fails to import, or because an incompatible
        GUI interactive framework is already running); if False, ignore the
        failure.

    See Also
    --------
    :ref:`backends`
    matplotlib.get_backend
    """
    name = validate_backend(backend)
    # we need to use the base-class method here to avoid (prematurely)
    # resolving the "auto" backend setting
    if dict.__getitem__(rcParams, 'backend') == name:
        # Nothing to do if the requested backend is already set
        pass
    else:
        # if pyplot is not already imported, do not import it.  Doing
        # so may trigger a `plt.switch_backend` to the _default_ backend
        # before we get a chance to change to the one the user just requested
        plt = sys.modules.get('matplotlib.pyplot')
        # if pyplot is imported, then try to change backends
        if plt is not None:
            try:
                # we need this import check here to re-raise if the
                # user does not have the libraries to support their
                # chosen backend installed.
                plt.switch_backend(name)
            except ImportError:
                if force:
                    raise
        # if we have not imported pyplot, then we can set the rcParam
        # value which will be respected when the user finally imports
        # pyplot
        else:
            rcParams['backend'] = backend
    # if the user has asked for a given backend, do not helpfully
    # fallback
    rcParams['backend_fallback'] = False


if os.environ.get('MPLBACKEND'):
    rcParams['backend'] = os.environ.get('MPLBACKEND')


def get_backend():
    """
    Return the name of the current backend.

    See Also
    --------
    matplotlib.use
    """
    return rcParams['backend']


def interactive(b):
    """
    Set whether to redraw after every plotting command (e.g. `.pyplot.xlabel`).
    """
    rcParams['interactive'] = b


def is_interactive():
    """Return whether to redraw after every plotting command."""
    return rcParams['interactive']


default_test_modules = [
    'matplotlib.tests',
    'mpl_toolkits.tests',
]


def _init_tests():
    # The version of FreeType to install locally for running the
    # tests.  This must match the value in `setupext.py`
    LOCAL_FREETYPE_VERSION = '2.6.1'

    from matplotlib import ft2font
    if (ft2font.__freetype_version__ != LOCAL_FREETYPE_VERSION or
            ft2font.__freetype_build_type__ != 'local'):
        _log.warning(
            f"Matplotlib is not built with the correct FreeType version to "
            f"run tests.  Rebuild without setting system_freetype=1 in "
            f"setup.cfg.  Expect many image comparison failures below.  "
            f"Expected freetype version {LOCAL_FREETYPE_VERSION}.  "
            f"Found freetype version {ft2font.__freetype_version__}.  "
            "Freetype build type is {}local".format(
                "" if ft2font.__freetype_build_type__ == 'local' else "not "))


@cbook._delete_parameter("3.2", "switch_backend_warn")
@cbook._delete_parameter("3.3", "recursionlimit")
def test(verbosity=None, coverage=False, switch_backend_warn=True,
         recursionlimit=0, **kwargs):
    """Run the matplotlib test suite."""

    try:
        import pytest
    except ImportError:
        print("matplotlib.test requires pytest to run.")
        return -1

    if not os.path.isdir(os.path.join(os.path.dirname(__file__), 'tests')):
        print("Matplotlib test data is not installed")
        return -1

    old_backend = get_backend()
    old_recursionlimit = sys.getrecursionlimit()
    try:
        use('agg')
        if recursionlimit:
            sys.setrecursionlimit(recursionlimit)

        args = kwargs.pop('argv', [])
        provide_default_modules = True
        use_pyargs = True
        for arg in args:
            if any(arg.startswith(module_path)
                   for module_path in default_test_modules):
                provide_default_modules = False
                break
            if os.path.exists(arg):
                provide_default_modules = False
                use_pyargs = False
                break
        if use_pyargs:
            args += ['--pyargs']
        if provide_default_modules:
            args += default_test_modules

        if coverage:
            args += ['--cov']

        if verbosity:
            args += ['-' + 'v' * verbosity]

        retcode = pytest.main(args, **kwargs)
    finally:
        if old_backend.lower() != 'agg':
            use(old_backend)
        if recursionlimit:
            sys.setrecursionlimit(old_recursionlimit)

    return retcode


test.__test__ = False  # pytest: this function is not a test


def _replacer(data, value):
    """
    Either returns ``data[value]`` or passes ``data`` back, converts either to
    a sequence.
    """
    try:
        # if key isn't a string don't bother
        if isinstance(value, str):
            # try to use __getitem__
            value = data[value]
    except Exception:
        # key does not exist, silently fall back to key
        pass
    return sanitize_sequence(value)


def _label_from_arg(y, default_name):
    try:
        return y.name
    except AttributeError:
        if isinstance(default_name, str):
            return default_name
    return None


_DATA_DOC_TITLE = """

Notes
-----
"""

_DATA_DOC_APPENDIX = """

.. note::
    In addition to the above described arguments, this function can take
    a *data* keyword argument. If such a *data* argument is given,
{replaced}

    Objects passed as **data** must support item access (``data[s]``) and
    membership test (``s in data``).
"""


def _add_data_doc(docstring, replace_names):
    """
    Add documentation for a *data* field to the given docstring.

    Parameters
    ----------
    docstring : str
        The input docstring.
    replace_names : list of str or None
        The list of parameter names which arguments should be replaced by
        ``data[name]`` (if ``data[name]`` does not throw an exception).  If
        None, replacement is attempted for all arguments.

    Returns
    -------
    str
        The augmented docstring.
    """
    if (docstring is None
            or replace_names is not None and len(replace_names) == 0):
        return docstring
    docstring = inspect.cleandoc(docstring)
    repl = (
        ("    every other argument can also be string ``s``, which is\n"
         "    interpreted as ``data[s]`` (unless this raises an exception).")
        if replace_names is None else
        ("    the following arguments can also be string ``s``, which is\n"
         "    interpreted as ``data[s]`` (unless this raises an exception):\n"
         "    " + ", ".join(map("*{}*".format, replace_names))) + ".")
    addendum = _DATA_DOC_APPENDIX.format(replaced=repl)
    if _DATA_DOC_TITLE not in docstring:
        addendum = _DATA_DOC_TITLE + addendum
    return docstring + addendum


def _preprocess_data(func=None, *, replace_names=None, label_namer=None):
    """
    A decorator to add a 'data' kwarg to a function.

    When applied::

        @_preprocess_data()
        def func(ax, *args, **kwargs): ...

    the signature is modified to ``decorated(ax, *args, data=None, **kwargs)``
    with the following behavior:

    - if called with ``data=None``, forward the other arguments to ``func``;
    - otherwise, *data* must be a mapping; for any argument passed in as a
      string ``name``, replace the argument by ``data[name]`` (if this does not
      throw an exception), then forward the arguments to ``func``.

    In either case, any argument that is a `MappingView` is also converted to a
    list.

    Parameters
    ----------
    replace_names : list of str or None, default: None
        The list of parameter names for which lookup into *data* should be
        attempted. If None, replacement is attempted for all arguments.
    label_namer : str, default: None
        If set e.g. to "namer" (which must be a kwarg in the function's
        signature -- not as ``**kwargs``), if the *namer* argument passed in is
        a (string) key of *data* and no *label* kwarg is passed, then use the
        (string) value of the *namer* as *label*. ::

            @_preprocess_data(label_namer="foo")
            def func(foo, label=None): ...

            func("key", data={"key": value})
            # is equivalent to
            func.__wrapped__(value, label="key")
    """

    if func is None:  # Return the actual decorator.
        return functools.partial(
            _preprocess_data,
            replace_names=replace_names, label_namer=label_namer)

    sig = inspect.signature(func)
    varargs_name = None
    varkwargs_name = None
    arg_names = []
    params = list(sig.parameters.values())
    for p in params:
        if p.kind is Parameter.VAR_POSITIONAL:
            varargs_name = p.name
        elif p.kind is Parameter.VAR_KEYWORD:
            varkwargs_name = p.name
        else:
            arg_names.append(p.name)
    data_param = Parameter("data", Parameter.KEYWORD_ONLY, default=None)
    if varkwargs_name:
        params.insert(-1, data_param)
    else:
        params.append(data_param)
    new_sig = sig.replace(parameters=params)
    arg_names = arg_names[1:]  # remove the first "ax" / self arg

    assert {*arg_names}.issuperset(replace_names or []) or varkwargs_name, (
        "Matplotlib internal error: invalid replace_names ({!r}) for {!r}"
        .format(replace_names, func.__name__))
    assert label_namer is None or label_namer in arg_names, (
        "Matplotlib internal error: invalid label_namer ({!r}) for {!r}"
        .format(label_namer, func.__name__))

    @functools.wraps(func)
    def inner(ax, *args, data=None, **kwargs):
        if data is None:
            return func(ax, *map(sanitize_sequence, args), **kwargs)

        bound = new_sig.bind(ax, *args, **kwargs)
        auto_label = (bound.arguments.get(label_namer)
                      or bound.kwargs.get(label_namer))

        for k, v in bound.arguments.items():
            if k == varkwargs_name:
                for k1, v1 in v.items():
                    if replace_names is None or k1 in replace_names:
                        v[k1] = _replacer(data, v1)
            elif k == varargs_name:
                if replace_names is None:
                    bound.arguments[k] = tuple(_replacer(data, v1) for v1 in v)
            else:
                if replace_names is None or k in replace_names:
                    bound.arguments[k] = _replacer(data, v)

        new_args = bound.args
        new_kwargs = bound.kwargs

        args_and_kwargs = {**bound.arguments, **bound.kwargs}
        if label_namer and "label" not in args_and_kwargs:
            new_kwargs["label"] = _label_from_arg(
                args_and_kwargs.get(label_namer), auto_label)

        return func(*new_args, **new_kwargs)

    inner.__doc__ = _add_data_doc(inner.__doc__, replace_names)
    inner.__signature__ = new_sig
    return inner


_log.debug('matplotlib version %s', __version__)
_log.debug('interactive is %s', is_interactive())
_log.debug('platform is %s', sys.platform)
_log.debug('loaded modules: %s', list(sys.modules))




          

      

      

    

  

    
      
          
            
  Source code for pygame

# coding: ascii
# pygame - Python Game Library
# Copyright (C) 2000-2001  Pete Shinners
#
# This library is free software; you can redistribute it and/or
# modify it under the terms of the GNU Library General Public
# License as published by the Free Software Foundation; either
# version 2 of the License, or (at your option) any later version.
#
# This library is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
# Library General Public License for more details.
#
# You should have received a copy of the GNU Library General Public
# License along with this library; if not, write to the Free
# Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA  02111-1307  USA
#
# Pete Shinners
# pete@shinners.org
"""Pygame is a set of Python modules designed for writing games.
It is written on top of the excellent SDL library. This allows you
to create fully featured games and multimedia programs in the python
language. The package is highly portable, with games running on
Windows, MacOS, OS X, BeOS, FreeBSD, IRIX, and Linux."""

import sys
import os

# Choose Windows display driver
if os.name == 'nt':
    #pypy does not find the dlls, so we add package folder to PATH.
    pygame_dir = os.path.split(__file__)[0]
    os.environ['PATH'] = os.environ['PATH'] + ';' + pygame_dir

# when running under X11, always set the SDL window WM_CLASS to make the
#   window managers correctly match the pygame window.
elif 'DISPLAY' in os.environ and 'SDL_VIDEO_X11_WMCLASS' not in os.environ:
    os.environ['SDL_VIDEO_X11_WMCLASS'] = os.path.basename(sys.argv[0])


class MissingModule:
    _NOT_IMPLEMENTED_ = True

    def __init__(self, name, urgent=0):
        self.name = name
        exc_type, exc_msg = sys.exc_info()[:2]
        self.info = str(exc_msg)
        self.reason = "%s: %s" % (exc_type.__name__, self.info)
        self.urgent = urgent
        if urgent:
            self.warn()

    def __getattr__(self, var):
        if not self.urgent:
            self.warn()
            self.urgent = 1
        missing_msg = "%s module not available (%s)" % (self.name, self.reason)
        raise NotImplementedError(missing_msg)

    def __nonzero__(self):
        return False

    __bool__ = __nonzero__

    def warn(self):
        msg_type = 'import' if self.urgent else 'use'
        message = '%s %s: %s\n(%s)' % (msg_type, self.name, self.info, self.reason)
        try:
            import warnings
            level = 4 if self.urgent else 3
            warnings.warn(message, RuntimeWarning, level)
        except ImportError:
            print(message)


# we need to import like this, each at a time. the cleanest way to import
# our modules is with the import command (not the __import__ function)

# first, the "required" modules
from pygame.base import * # pylint: disable=wildcard-import; lgtm[py/polluting-import]
from pygame.constants import *  # now has __all__ pylint: disable=wildcard-import; lgtm[py/polluting-import]
from pygame.version import * # pylint: disable=wildcard-import; lgtm[py/polluting-import]
from pygame.rect import Rect
from pygame.compat import PY_MAJOR_VERSION
from pygame.rwobject import encode_string, encode_file_path
import pygame.surflock
import pygame.color
Color = color.Color
import pygame.bufferproxy
BufferProxy = bufferproxy.BufferProxy
import pygame.math
Vector2 = pygame.math.Vector2
Vector3 = pygame.math.Vector3

__version__ = ver

# next, the "standard" modules
# we still allow them to be missing for stripped down pygame distributions
if get_sdl_version() < (2, 0, 0):
    # cdrom only available for SDL 1.2.X
    try:
        import pygame.cdrom
    except (ImportError, IOError):
        cdrom = MissingModule("cdrom", urgent=1)

try:
    import pygame.display
except (ImportError, IOError):
    display = MissingModule("display", urgent=1)

try:
    import pygame.draw
except (ImportError, IOError):
    draw = MissingModule("draw", urgent=1)

try:
    import pygame.event
except (ImportError, IOError):
    event = MissingModule("event", urgent=1)

try:
    import pygame.image
except (ImportError, IOError):
    image = MissingModule("image", urgent=1)

try:
    import pygame.joystick
except (ImportError, IOError):
    joystick = MissingModule("joystick", urgent=1)

try:
    import pygame.key
except (ImportError, IOError):
    key = MissingModule("key", urgent=1)

try:
    import pygame.mouse
except (ImportError, IOError):
    mouse = MissingModule("mouse", urgent=1)

try:
    import pygame.cursors
except (ImportError, IOError):
    cursors = MissingModule("cursors", urgent=1)

try:
    import pygame.sprite
except (ImportError, IOError):
    sprite = MissingModule("sprite", urgent=1)

try:
    import pygame.threads
except (ImportError, IOError):
    threads = MissingModule("threads", urgent=1)

try:
    import pygame.pixelcopy
except (ImportError, IOError):
    pixelcopy = MissingModule("pixelcopy", urgent=1)


def warn_unwanted_files():
    """warn about unneeded old files"""

    # a temporary hack to warn about camera.so and camera.pyd.
    install_path = os.path.split(pygame.base.__file__)[0]
    extension_ext = os.path.splitext(pygame.base.__file__)[1]

    # here are the .so/.pyd files we need to ask to remove.
    ext_to_remove = ["camera"]

    # here are the .py/.pyo/.pyc files we need to ask to remove.
    py_to_remove = ["color"]

    # Don't warn on Symbian. The color.py is used as a wrapper.
    if os.name == "e32":
        py_to_remove = []

    # See if any of the files are there.
    extension_files = ["%s%s" % (x, extension_ext) for x in ext_to_remove]

    py_files = ["%s%s" % (x, py_ext)
                for py_ext in [".py", ".pyc", ".pyo"]
                for x in py_to_remove]

    files = py_files + extension_files

    unwanted_files = []
    for f in files:
        unwanted_files.append(os.path.join(install_path, f))

    ask_remove = []
    for f in unwanted_files:
        if os.path.exists(f):
            ask_remove.append(f)

    if ask_remove:
        message = "Detected old file(s).  Please remove the old files:\n"

        for f in ask_remove:
            message += "%s " % f
        message += "\nLeaving them there might break pygame.  Cheers!\n\n"

        try:
            import warnings
            level = 4
            warnings.warn(message, RuntimeWarning, level)
        except ImportError:
            print(message)


# disable, because we hopefully don't need it.
# warn_unwanted_files()


try:
    from pygame.surface import Surface, SurfaceType
except (ImportError, IOError):
    Surface = lambda: Missing_Function


try:
    import pygame.mask
    from pygame.mask import Mask
except (ImportError, IOError):
    Mask = lambda: Missing_Function

try:
    from pygame.pixelarray import PixelArray
except (ImportError, IOError):
    PixelArray = lambda: Missing_Function

try:
    from pygame.overlay import Overlay
except (ImportError, IOError):
    Overlay = lambda: Missing_Function

try:
    import pygame.time
except (ImportError, IOError):
    time = MissingModule("time", urgent=1)

try:
    import pygame.transform
except (ImportError, IOError):
    transform = MissingModule("transform", urgent=1)

# lastly, the "optional" pygame modules
if 'PYGAME_FREETYPE' in os.environ:
    try:
        import pygame.ftfont as font
        sys.modules['pygame.font'] = font
    except (ImportError, IOError):
        pass
try:
    import pygame.font
    import pygame.sysfont
    pygame.font.SysFont = pygame.sysfont.SysFont
    pygame.font.get_fonts = pygame.sysfont.get_fonts
    pygame.font.match_font = pygame.sysfont.match_font
except (ImportError, IOError):
    font = MissingModule("font", urgent=0)

# try and load pygame.mixer_music before mixer, for py2app...
try:
    import pygame.mixer_music
    #del pygame.mixer_music
    #print ("NOTE2: failed importing pygame.mixer_music in lib/__init__.py")
except (ImportError, IOError):
    pass

try:
    import pygame.mixer
except (ImportError, IOError):
    mixer = MissingModule("mixer", urgent=0)

try:
    import pygame.movie
except (ImportError, IOError):
    movie = MissingModule("movie", urgent=0)

# try:
#     import pygame.movieext
# except (ImportError,IOError):
#     movieext=MissingModule("movieext", urgent=0)

try:
    import pygame.scrap
except (ImportError, IOError):
    scrap = MissingModule("scrap", urgent=0)

try:
    import pygame.surfarray
except (ImportError, IOError):
    surfarray = MissingModule("surfarray", urgent=0)

try:
    import pygame.sndarray
except (ImportError, IOError):
    sndarray = MissingModule("sndarray", urgent=0)

try:
    import pygame.fastevent
except (ImportError, IOError):
    fastevent = MissingModule("fastevent", urgent=0)

# there's also a couple "internal" modules not needed
# by users, but putting them here helps "dependency finder"
# programs get everything they need (like py2exe)
try:
    import pygame.imageext
    del pygame.imageext
except (ImportError, IOError):
    pass


def packager_imports():
    """some additional imports that py2app/py2exe will want to see"""
    import atexit
    import numpy
    import OpenGL.GL
    import pygame.macosx
    import pygame.bufferproxy
    import pygame.colordict

# make Rects pickleable
if PY_MAJOR_VERSION >= 3:
    import copyreg as copy_reg
else:
    import copy_reg


def __rect_constructor(x, y, w, h):
    return Rect(x, y, w, h)


def __rect_reduce(r):
    assert type(r) == Rect
    return __rect_constructor, (r.x, r.y, r.w, r.h)
copy_reg.pickle(Rect, __rect_reduce, __rect_constructor)


# make Colors pickleable
def __color_constructor(r, g, b, a):
    return Color(r, g, b, a)


def __color_reduce(c):
    assert type(c) == Color
    return __color_constructor, (c.r, c.g, c.b, c.a)
copy_reg.pickle(Color, __color_reduce, __color_constructor)


# Thanks for supporting pygame. Without support now, there won't be pygame later.
if 'PYGAME_HIDE_SUPPORT_PROMPT' not in os.environ:
    print('pygame {} (SDL {}.{}.{}, Python {}.{}.{})'.format(
        ver, *get_sdl_version() + sys.version_info[0:3]
    ))
    print('Hello from the pygame community. https://www.pygame.org/contribute.html')


# cleanup namespace
del pygame, os, sys, surflock, MissingModule, copy_reg, PY_MAJOR_VERSION




          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.codeskulptor

# -*- coding: latin-1 -*-

"""
codeskulptor module.

Replace the codeskulptor module of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2013-2014, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: May 19, 2020
"""

from __future__ import print_function

# print('IMPORT', __name__)


[docs]def file2url(filename):  # type: (str) -> str
    """
    Return a completed CodeSkulptor URL ressource from a short `filename`.

    Example given in the `CodeSkulptor file2url documentation`_:
    `file2url('assets-Quick_fox.txt')`
    returns
    `'http://codeskulptor-assets.commondatastorage.googleapis.com/assets-Quick_fox.txt'`

    Example given in the `CodeSkulptor3 urllib2-urlopen documentation`_
    (there is an error in `file2url` documentation):
    `file2url('assets_sample_text.txt')`
    returns
    `'//codeskulptor-assets.commondatastorage.googleapis.com/assets_sample_text.txt'`

    .. _`CodeSkulptor file2url documentation`: http://www.codeskulptor.org/docs.html#file2url
    .. _`CodeSkulptor3 urllib2-urlopen documentation`: https://py3.codeskulptor.org/docs.html#urllib2-urlopen

    :param filename: str

    :raise: ValueError if filename is in a incorrect format
                         (the good format is '^[a-zA-Z][a-zA-Z0-9]*[_-]')

    :return: str
    """  # noqa
    from re import search  # pylint: disable=import-outside-toplevel

    match = search('^([a-zA-Z][a-zA-Z0-9]*)[_-]', filename)

    if match is None:
        raise ValueError("invalid filename: '{}'".format(filename))

    return ('http://codeskulptor-{}.commondatastorage.googleapis.com/{}'
            .format(match.group(1), filename))



[docs]def randomize_iteration(randomize=True):  # pylint: disable=unused-argument
    # type: (bool) -> None
    """
    Fake implementation.
    In CodeSkulptor this function modify the default behaviour
    of iterations on ``dict`` and ``set``.
    In SimpleGUICS2Pygame this function does nothing.

    See `CodeSkulptor3 randomize_iteration documentation`_.

    .. _`CodeSkulptor3 randomize_iteration documentation`: https://py3.codeskulptor.org/docs.html#randomize-iteration

    (Available in CodeSkulptor
    but *not in CodeSkulptor documentation*!)

    :randomize bool:
    """  # noqa



[docs]def set_timeout(seconds):  # type: (int) -> None
    """
    Do nothing.

    In CodeSkulptor, this function change the timeout imposed on all programs
    (by default 5 seconds).
    See `CodeSkulptor set_timeout documentation`_.

    .. _`CodeSkulptor set_timeout documentation`: http://www.codeskulptor.org/docs.html#set-timeout

    (Available in CodeSkulptor and CodeSkulptor3
    but *not in CodeSkulptor3 documentation*!)

    :param seconds: int >= 0
    """  # noqa
    assert isinstance(seconds, int), type(seconds)
    assert seconds >= 0, seconds





          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.codeskulptor_lib

# -*- coding: latin-1 -*-

"""
codeskulptor_lib module.

Some miscellaneous functions to help in CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2013-2014, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: May 19, 2020
"""

# print('IMPORT', __name__)


try:
    from typing import Union
except ImportError:
    pass


# Private global variables
##########################
__CODESKULPTOR_IS = None
"""
Used to memoization by codeskulptor_is().
"""


__CODESKULPTOR_VERSION = None
"""
Used to memoization by codeskulptor_version().
"""


# Functions
###########
[docs]def assert_position(position, non_negative=False, non_zero=False):
    # type: (Union[int, float], bool, bool) -> None
    """
    Assertions to check valid `position`.

    If non_negative
    then each `int` or `float` must be >= 0.

    If non_zero
    then each `int` or `float` must be != 0.

    :param position: (int or float, int or float) or [int or float, int or float]
    :param non_negative: bool
    """  # noqa
    assert isinstance(non_negative, bool), type(non_negative)
    assert isinstance(non_zero, bool), type(non_zero)

    assert isinstance(position, (tuple, list)), type(position)
    assert len(position) == 2, len(position)

    assert isinstance(position[0], (int, float)), type(position[0])
    assert isinstance(position[1], (int, float)), type(position[1])

    if non_negative:
        assert position[0] >= 0, position
        assert position[1] >= 0, position

    if non_zero:
        assert position[0] != 0, position
        assert position[1] != 0, position



[docs]def codeskulptor_is():  # type: () -> bool
    """
    If run in CodeSkulptor environment
    then return `True`,
    else return `False`.

    :return: bool
    """
    # CodeSkulptor require global in top of function
    global __CODESKULPTOR_IS  # pylint: disable=global-statement

    if __CODESKULPTOR_IS is None:
        try:
            # Try import to check if running in CodeSkulptor environment
            from codeskulptor import file2url  # pytype: disable=import-error  # pylint: disable=import-outside-toplevel,unused-import  # noqa
            from simplegui import KEY_MAP  # pytype: disable=import-error  # pylint: disable=import-outside-toplevel,unused-import  # noqa

            __CODESKULPTOR_IS = True
        except ImportError:
            __CODESKULPTOR_IS = False

    return __CODESKULPTOR_IS



[docs]def codeskulptor_version():  # type: () -> Union[bool, int]
    """
    If run in CodeSkulptor environment
    then return 2 if CodeSkulptor or 3 if CodeSkulptor3
    else return `False`.

    :return: False, 2 or 3
    """
    # CodeSkulptor require global in top of function
    global __CODESKULPTOR_VERSION  # pylint: disable=global-statement

    if __CODESKULPTOR_VERSION is None:
        if codeskulptor_is():
            try:
                # Try import to check if running in CodeSkulptor version 2
                from urllib2 import urlopen  # pytype: disable=import-error  # pylint: disable=import-outside-toplevel,unused-import  # noqa

                __CODESKULPTOR_VERSION = 2
            except ImportError:
                __CODESKULPTOR_VERSION = 3
        else:
            __CODESKULPTOR_VERSION = False

    return __CODESKULPTOR_VERSION



[docs]def hex2(n, uppercase=True):  # pylint: disable=invalid-name
    # type: (int, bool) -> str
    """
    Return 2 characters corresponding to the hexadecimal representation of `n`.

    :param n: 0 <= int < 256
    :param uppercase: bool

    :return: str (length == 2)
    """
    assert isinstance(n, int)
    assert 0 <= n < 256
    assert isinstance(uppercase, bool), type(uppercase)

    return hex_fig(n // 16) + hex_fig(n % 16)



[docs]def hex_fig(n, uppercase=True):  # pylint: disable=invalid-name
    # type: (int, bool) -> str
    """
    Return the hexadecimal figure of `n`.

    :param n: 0 <= int < 16
    :param uppercase: bool

    :return: str (one character from 0123456789ABCDEF or 0123456789abcdef)
    """
    assert isinstance(n, int), type(n)
    assert 0 <= n < 16
    assert isinstance(uppercase, bool), type(uppercase)

    return (str(n) if n < 10
            else chr((ord('A' if uppercase
                          else 'a') + n - 10)))



[docs]def hsl(hue, saturation, lightness):
    # type: (Union[int, float], Union[int, float], Union[int, float]) -> str
    """
    Return the string HTML representation of the color
    in 'hsl(hue, lightness, saturation)' format.

    :param hue: float or int
    :param saturation: 0 <= float or int <= 100
    :param lightness: 0 <= float or int <= 100

    :return: str
    """
    assert isinstance(hue, (float, int))

    assert isinstance(saturation, (float, int))
    assert 0 <= saturation <= 100

    assert isinstance(lightness, (float, int))
    assert 0 <= lightness <= 100

    # %s to avoid CodeSkulptor %% bug
    return 'hsla(%d, %d%s, %d%s)' % (hue % 360,
                                     saturation, '%',
                                     lightness, '%')



[docs]def hsla(hue, saturation, lightness, alpha=1):
    # type: (Union[int, float], Union[int, float], Union[int, float], Union[int, float]) -> str  # noqa
    """
    Return the string HTML representation of the color
    in 'hsla(hue, lightness, saturation, alpha)' format.

    :param hue: float or int
    :param saturation: 0 <= float or int <= 100
    :param lightness: 0 <= float or int <= 100
    :param alpha: 0 <= float or int <= 1

    :return: str
    """
    assert isinstance(hue, (float, int))

    assert isinstance(saturation, (float, int))
    assert 0 <= saturation <= 100

    assert isinstance(lightness, (float, int))
    assert 0 <= lightness <= 100

    assert isinstance(alpha, (float, int))
    assert 0 <= alpha <= 1

    # %s to avoid CodeSkulptor %% bug
    return 'hsla(%d, %d%s, %d%s, %f)' % (hue % 360,
                                         saturation, '%',
                                         lightness, '%',
                                         alpha)



[docs]def rgb(red, green, blue):  # type: (int, int, int) -> str
    """
    Return the string HTML representation of the color
    in 'rgb(red, blue, green)' format.

    :param red:   0 <= int <= 255
    :param green: 0 <= int <= 255
    :param blue:  0 <= int <= 255

    :return: str
    """
    assert isinstance(red, int)
    assert 0 <= red < 256

    assert isinstance(green, int)
    assert 0 <= green < 256

    assert isinstance(blue, int)
    assert 0 <= blue < 256

    return 'rgba(%d, %d, %d)' % (red, green, blue)



[docs]def rgba(red, green, blue, alpha=1):
    # type: (int, int, int, Union[int, float]) -> str
    """
    Return the string HTML representation of the color
    in 'rgba(red, blue, green, alpha)' format.

    :param red:   0 <= int <= 255
    :param green: 0 <= int <= 255
    :param blue:  0 <= int <= 255
    :param alpha: 0 <= float or int <= 1

    :return: str
    """
    assert isinstance(red, int)
    assert 0 <= red < 256

    assert isinstance(green, int)
    assert 0 <= green < 256

    assert isinstance(blue, int)
    assert 0 <= blue < 256

    assert isinstance(alpha, (float, int))
    assert 0 <= alpha <= 1

    return 'rgba(%d, %d, %d, %f)' % (red, green, blue, alpha)





          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.numeric

# -*- coding: latin-1 -*-

"""
numeric module.

Replace the numeric module of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2013-2014, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: May 20, 2020
"""

from __future__ import division
from __future__ import print_function

# print('IMPORT', __name__)


from sys import float_info as _SYS_FLOAT_INFO

try:
    from typing import Sequence, Union
except ImportError:
    pass


# Global constant
#################
_EPSILON = _SYS_FLOAT_INFO.epsilon
"""
The default epsilon value.
"""


# Class
########
[docs]class Matrix:
    """
    Matrix (m x n).

    See http://en.wikipedia.org/wiki/Matrix_%28mathematics%29 .
    """

[docs]    def __init__(self, data, _copy=True):
        # type: (Sequence[Sequence[Union[int, float]]], bool) -> None
        """
        Create a matrix with the 2-dimensional `data`.

        If not `_copy`
        then `data` is directly used without copy.
        In this case, `data` must be a correct list of list of float.
        **(Option not available in SimpleGUI of CodeSkulptor.)**

        :param data: (not empty tuple or list) of (same size tuple or list) of (int or float)
        :param _copy: bool
        """  # noqa
        assert isinstance(_copy, bool), type(_copy)

        self._data = []

        if _copy:
            assert isinstance(data, (tuple, list)), type(data)
            assert len(data) >= 1
            assert isinstance(data[0], (tuple, list)), type(data[0])
            if __debug__:
                n = len(data[0])
                assert n >= 1
                for row in data:
                    assert isinstance(row, (tuple, list)), type(row)
                    assert n == len(row), (n, len(row))
                    for x in row:
                        assert isinstance(x, (int, float)), type(x)

            self._data = [[float(x) for x in row] for row in data]
        else:
            assert isinstance(data, list), type(data)
            assert len(data) >= 1
            assert isinstance(data[0], list), type(data[0])
            if __debug__:
                n = len(data[0])
                assert n >= 1
                for row in data:
                    assert isinstance(row, list), type(row)
                    assert n == len(row), (n, len(row))
                    for x in row:
                        assert isinstance(x, float), type(x)

            self._data = data


[docs]    def __add__(self, other):  # type: ('Matrix') -> 'Matrix'
        """
        To a matrix (m x n)
        return the matrix plus other.

        :param other: Matrix (m x n)

        :return: Matrix (m x n)
        """
        assert self._nb_lines() == other._nb_lines(), (self._nb_lines(), other._nb_lines())  # pylint: disable=protected-access  # noqa
        assert self._nb_columns() == other._nb_columns(), (self._nb_columns(), other._nb_columns())  # pylint: disable=protected-access  # noqa

        return Matrix([[self[i, j] + other[i, j]
                        for j in range(self._nb_columns())]
                       for i in range(self._nb_lines())],
                      _copy=False)


[docs]    def __getitem__(self, i_j):  # type: (Sequence[int]) -> float
        """
        Return the value of the (m x n) matrix
        at row i and column j.

        :param i_j: (0 <= int < m, 0 <= int < n) or [0 <= int < m, 0 <= int < n]

        :return: float
        """  # noqa
        assert isinstance(i_j, (tuple, list)), type(i_j)
        assert len(i_j) == 2, len(i_j)
        assert isinstance(i_j[0], int), type(i_j[0])
        assert 0 <= i_j[0] < self._nb_lines(), (i_j[0], self._nb_lines())
        assert isinstance(i_j[1], int), type(i_j[1])
        assert 0 <= i_j[1] < self._nb_columns(), (i_j[1], self._nb_columns())

        return self._data[i_j[0]][i_j[1]]


[docs]    def __mul__(self, other):  # type: ('Matrix') -> 'Matrix'
        """
        To a matrix (m x k)
        return the matrix multiply by other.

        :param other: Matrix (k x n)

        :return: Matrix (m x n)
        """
        assert self._nb_columns() == other._nb_lines(), (self._nb_columns(), other._nb_lines())  # pylint: disable=protected-access  # noqa

        return Matrix([[sum([self[i, k] * other[k, j]
                             for k in range(self._nb_columns())])
                        for j in range(other._nb_columns())]  # pylint: disable=protected-access  # noqa
                       for i in range(self._nb_lines())],
                      _copy=False)


[docs]    def __setitem__(self, i_j, value):
        # type: (Sequence[int], Union[int, float]) -> None
        """
        Change the value of the element at row i and column j,
        to the (m x n) matrix.

        :param i_j: (0 <= int < m, 0 <= int < n) or [0 <= int < m, 0 <= int < n]
        :param value: int or float
        """  # noqa
        assert isinstance(i_j, (tuple, list)), type(i_j)
        assert len(i_j) == 2, len(i_j)
        assert isinstance(i_j[0], int), type(i_j[0])
        assert 0 <= i_j[0] < self._nb_lines(), (i_j[0], self._nb_lines())
        assert isinstance(i_j[1], int), type(i_j[1])
        assert 0 <= i_j[1] < self._nb_columns(), (i_j[1], self._nb_columns())
        assert isinstance(value, (int, float)), type(value)

        self._data[i_j[0]][i_j[1]] = float(value)


[docs]    def __str__(self):  # type: () -> str
        """
        Return the string representation of the matrix.

        :return: string
        """
        return '[{}]'.format('\n '.join([str(row) for row in self._data]))


[docs]    def __sub__(self, other):  # type: ('Matrix') -> 'Matrix'
        """
        To a matrix (m x n)
        return the matrix minus other.

        :param other: Matrix (m x n)

        :return: Matrix (m x n)
        """
        assert self._nb_lines() == other._nb_lines(), (self._nb_lines(), other._nb_lines())  # pylint: disable=protected-access  # noqa
        assert self._nb_columns() == other._nb_columns(), (self._nb_columns(), other._nb_columns())  # pylint: disable=protected-access  # noqa

        return Matrix([[self[i, j] - other[i, j]
                        for j in range(self._nb_columns())]
                       for i in range(self._nb_lines())],
                      _copy=False)


[docs]    def _is_identity(self, epsilon=_EPSILON):
        # type: (Union[int, float]) -> bool
        """
        If the matrix is an identity matrix
        then return True,
        else return False.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param epsilon: 0 <= (float or int) < 1

        :return: bool
        """
        assert isinstance(epsilon, (float, int)), type(epsilon)
        assert 0 <= epsilon < 1, epsilon

        n = self._nb_lines()
        if n != self._nb_columns():
            return False

        for i in range(n):
            for j in range(n):
                if abs(self[i, j] - 1 if i == j
                       else self[i, j]) > epsilon:
                    return False

        return True


[docs]    def _is_zero(self, epsilon=_EPSILON):  # type: (Union[int, float]) -> bool
        """
        If the matrix is a zeros matrix
        then return True,
        else return False.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param epsilon: 0 <= (float or int) < 1

        :return: bool
        """
        assert isinstance(epsilon, (float, int)), type(epsilon)
        assert 0 <= epsilon < 1, epsilon

        for i in range(self._nb_lines()):
            for j in range(self._nb_columns()):
                if abs(self[i, j]) > epsilon:
                    return False

        return True


[docs]    def _nb_columns(self):  # type: () -> int
        """
        Return n for a (m x n) matrix.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :return: int >= 1
        """
        return len(self._data[0])


[docs]    def _nb_lines(self):  # type: () -> int
        """
        Return m to a (m x n) matrix.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :return: int >= 1
        """
        return len(self._data)


[docs]    def abs(self):  # type: () -> 'Matrix'
        """
        To a matrix (m x n)
        return the matrix with each element is the absolute value.

        :return: Matrix (m x n)
        """
        return Matrix([[abs(self[i, j])
                        for j in range(self._nb_columns())]
                       for i in range(self._nb_lines())],
                      _copy=False)


[docs]    def copy(self):  # type: () -> 'Matrix'
        """
        Return a copy of the matrix (m x n).

        :return: Matrix (m x n)
        """
        return Matrix(self._data)


[docs]    def getcol(self, j):  # type: (int) -> 'Matrix'
        """
        Return the (1 x m) matrix
        that is a copy of column j of the (m x n) matrix.

        :param j: 0 <= int < n

        :return: Matrix (1 x m)
        """
        assert isinstance(j, int), type(j)
        assert 0 <= j < self._nb_columns(), (j, self._nb_columns())

        return Matrix([[row[j] for row in self._data]], _copy=False)


[docs]    def getrow(self, i):  # type: (int) -> 'Matrix'
        """
        Return the (1 x n) matrix
        that is a copy of row i of the (m x n) matrix.

        :param i: 0 <= int < m

        :return: Matrix (1 x n)
        """
        assert isinstance(i, int), type(i)
        assert 0 <= i < self._nb_lines(), (i, self._nb_lines())

        return Matrix([list(self._data[i])], _copy=False)


[docs]    def inverse(self, _epsilon=_EPSILON):
        # type: (Union[int, float]) -> 'Matrix'
        """
        If the square matrix (n x n) is inversible
        then return the inverse,
        else raise an ValueError exception.

        Algorithm used: Gaussian elimination.
        See http://en.wikipedia.org/wiki/Gaussian_elimination .

        :param _epsilon: 0 <= (float or int) < 1 **(Option not available in SimpleGUI of CodeSkulptor.)**

        :return: Matrix (n x n)

        :raise: ValueError if the matrix is not inversible
        """  # noqa
        assert self._nb_lines() == self._nb_columns(), (self._nb_lines(),
                                                        self._nb_columns())
        assert isinstance(_epsilon, (float, int)), type(_epsilon)
        assert 0 <= _epsilon < 1, _epsilon

        n = self._nb_columns()
        mat = self.copy()
        inv = identity(n)

        # Diagonalize
        for i_with_pivot in range(n):
            for i in range(n):
                if i != i_with_pivot:
                    diagonal = mat[i_with_pivot, i_with_pivot]
                    if abs(diagonal) <= _epsilon:
                        raise ValueError('matrix has no inverse')

                    factor = mat[i, i_with_pivot] / diagonal
                    for j in range(n):
                        mat[i, j] -= mat[i_with_pivot, j] * factor
                    mat[i, i_with_pivot] = 0
                    for j in range(n):
                        inv[i, j] -= inv[i_with_pivot, j] * factor

        # Scale rows
        for i in range(n):
            for j in range(n):
                diagonal = mat[i, i]
                if abs(diagonal) <= _epsilon:
                    raise ValueError('matrix has no inverse')

                inv[i, j] /= diagonal

        if all([abs(x) <= _epsilon
                for x in reversed(mat._data[-1])]):  # pylint: disable=protected-access  # noqa
            raise ValueError('matrix has no inverse')

        return inv


[docs]    def scale(self, factor):  # type: (Union[int, float]) -> 'Matrix'
        """
        To a matrix (m x n)
        return the matrix with each element multiply by factor.

        **(Method available in CodeSkulptor 2 but not in CodeSkulptor!)**

        :param factor: int or float

        :return: Matrix (m x n)
        """
        assert isinstance(factor, (int, float)), type(factor)

        return Matrix([[self[i, j] * factor
                        for j in range(self._nb_columns())]
                       for i in range(self._nb_lines())],
                      _copy=False)


[docs]    def shape(self):  # type: () -> tuple
        """
        Return (m, n) to a matrix (m x n).

        :return: (int >= 1, int >= 1)
        """
        return (self._nb_lines(), self._nb_columns())


[docs]    def summation(self):  # type: () -> float
        """
        Return the sum of all the elements of the matrix.

        :return: float
        """
        return sum([sum(row) for row in self._data])


[docs]    def transpose(self):  # type: () -> 'Matrix'
        """
        Return the transposition of the matrix (m x n).

        :return: Matrix (n x m)
        """
        return Matrix([[self[i, j]
                        for i in range(self._nb_lines())]
                       for j in range(self._nb_columns())],
                      _copy=False)




# Private function
##################
[docs]def _zero(m, n):  # type: (int, int) -> Matrix
    """
    Return a (`m` x `n`) zeros matrix.

    :param m: int >= 1
    :param n: int >= 1

    :return: Matrix (`m` x `n`)
    """
    assert isinstance(m, int), type(m)
    assert m >= 1, m
    assert isinstance(n, int), type(n)
    assert n >= 1, n

    return Matrix([[0.0 for j in range(n)]
                   for i in range(m)],
                  _copy=False)



# Function
##########
[docs]def identity(size):  # type: (int) -> Matrix
    """
    Return a (`size` x `size`) identity matrix.

    :param size: int >= 1

    :return: Matrix (`size` x `size`)
    """
    assert isinstance(size, int), type(size)
    assert size >= 1, size

    return Matrix([[(1.0 if i == j
                     else 0.0) for j in range(size)]
                   for i in range(size)],
                  _copy=False)



# Clean types use by static checking
if 'Sequence' in dir():
    del Sequence
    del Union




          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simplegui_lib_draw

# -*- coding: latin-1 -*-

"""
simplegui_lib_draw module.

Draw functions to help
in SimpleGUI of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2013, 2015, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: May 19, 2020
"""

# print('IMPORT', __name__)


try:
    import simplegui  # pytype: disable=import-error  # pylint: disable=unused-import  # noqa

    __SIMPLEGUICS2PYGAME = False
except ImportError:
    import SimpleGUICS2Pygame.simpleguics2pygame as simplegui  # type: ignore  # pylint: disable=unused-import  # noqa

    __SIMPLEGUICS2PYGAME = True

    try:
        from typing import Optional, Sequence, Union
    except ImportError:
        pass


#
# Functions
############
[docs]def draw_rect(canvas, pos, size,  # pylint: disable=too-many-arguments
              line_width, line_color, fill_color=None):
    # type: (simplegui.Canvas, Sequence[Union[int, float]], Sequence[Union[int, float]], int, str, str) -> None  # noqa
    """
    Draw a rectangle.

    :param canvas: simplegui.Canvas
    :param pos: (int or float, int or float) or [int or float, int or float]
    :param size: (int or float, int or float) or [int or float, int or float]
    :param line_width: int >= 0
    :param line_color: str
    :param fill_color: str
    """
    assert isinstance(pos, (tuple, list)), type(pos)
    assert len(pos) == 2, len(pos)
    assert isinstance(pos[0], (int, float)), type(pos[0])
    assert isinstance(pos[1], (int, float)), type(pos[1])

    assert isinstance(size, (tuple, list)), type(size)
    assert len(size) == 2, len(size)
    assert isinstance(size[0], (int, float)), type(size[0])
    assert isinstance(size[1], (int, float)), type(size[1])

    assert isinstance(line_width, (int, float)), type(line_width)
    assert line_width >= 0, line_width
    assert isinstance(line_color, str), type(str)
    assert (fill_color is None) or isinstance(fill_color, str), type(str)

    x0 = pos[0]
    y0 = pos[1]

    width = size[0] - 1
    height = size[1] - 1

    canvas.draw_polygon(((x0, y0),
                         (x0 + width, y0),
                         (x0 + width, y0 + height),
                         (x0, y0 + height)),
                        line_width, line_color, fill_color)



[docs]def draw_text_multi(canvas,  # pylint: disable=too-many-arguments
                    text, point,
                    font_size, font_color,
                    font_face='serif',
                    _font_size_coef=3.0 / 4):
    # type: (simplegui.Canvas, Union[str, Sequence[str]], Sequence[Union[int, float]], Union[int, float], str, str, Union[int, float]) -> None  # noqa
    """
    Draw the `text` (possibly with several lines) at the position `point`.

    If `text` is a str,
    then split it on each end of line.

    If `text` is a tuple or a list of str,
    then print each str on a separated line.

    See `simplegui.draw_text()`_ .

    .. _`simplegui.draw_text()`: simpleguics2pygame/canvas.html#SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas.draw_text

    :param canvas: simplegui.Canvas
    :param text: str or (tuple of str) or (list of str)
    :param point: (int or float, int or float) or [int or float, int or float]
    :param font_size: (int or float) >= 0
    :param font_color: str
    :param font_face: str == 'monospace', 'sans-serif', 'serif'
    :param _font_size_coef: int or float

    :raise: ValueError if text contains unprintable whitespace character
    """  # noqa
    assert isinstance(text, (str, tuple, list)), type(text)

    assert isinstance(point, (tuple, list)), type(point)
    assert len(point) == 2, len(point)
    assert isinstance(point[0], (int, float)), type(point[0])
    assert isinstance(point[1], (int, float)), type(point[1])

    assert isinstance(font_size, (int, float)), type(font_size)
    assert font_size >= 0, font_size

    assert isinstance(font_color, str), type(font_color)
    assert isinstance(font_face, str), type(font_face)
    assert isinstance(_font_size_coef, (int, float)), type(_font_size_coef)

    if isinstance(text, str):
        # Convert each Window$ and M@c end of line to standard end of line
        # and then split
        text = text.replace('\n\r', '\n').replace('\r', '\n').split('\n')

    x, y = point

    for line in text:
        assert isinstance(line, str), type(line)

        if __SIMPLEGUICS2PYGAME:
            canvas.draw_text(line, (x, y), font_size, font_color, font_face,
                             _font_size_coef=_font_size_coef)
        else:
            canvas.draw_text(line, (x, y), font_size, font_color, font_face)

        y += font_size



[docs]def draw_text_side(frame, canvas,  # pylint: disable=too-many-arguments,too-many-locals  # noqa
                   text, point,
                   font_size, font_color,
                   font_face='serif',
                   font_size_coef=3.0 / 4,
                   rectangle_color=None, rectangle_fill_color=None,
                   side_x=-1, side_y=1):
    # type: (simplegui.Frame, simplegui.Canvas, str, Sequence[Union[int, float]], Union[int, float], str, str, Union[int, float], Optional[str], Optional[str], Union[int, float], Union[int, float]) -> None  # noqa
    """
    Draw the `text` string at the position `point`.

    See `simplegui.draw_text()`_ .

    .. _`simplegui.draw_text()`: simpleguics2pygame/canvas.html#SimpleGUICS2Pygame.simpleguics2pygame.canvas.Canvas.draw_text

    If `rectangle_color` != `None`
    then draw a rectangle around the text.

    If `rectangle_fill_color` != `None`
    then draw a filled rectangle under the text.

    | If `side_x`
    |   < 0 then `point[0]` is the left of the text,
    |  == 0 then `point[0]` is the center of the text,
    |   > 0 then `point[0]` is the right of the text.

    | If `side_y`
    |   < 0 then `point[1]` is the top of the text,
    |  == 0 then `point[1]` is the center of the text,
    |   > 0 then `point[1]` is the bottom of the text.

    :param frame: simplegui.Frame
    :param canvas: simplegui.Canvas
    :param text: str
    :param point: (int or float, int or float) or [int or float, int or float]
    :param font_size: (int or float) >= 0
    :param font_color: str
    :param font_face: str == 'monospace', 'sans-serif', 'serif'
    :param font_size_coef: int or float
    :param rectangle_color: None or str
    :param rectangle_fill_color: None or str
    :param side_x: int or float
    :param side_y: int or float
    """  # noqa
    assert isinstance(text, str), type(text)

    assert isinstance(point, (tuple, list)), type(point)
    assert len(point) == 2, len(point)
    assert isinstance(point[0], (int, float)), type(point[0])
    assert isinstance(point[1], (int, float)), type(point[1])

    assert isinstance(font_size, (int, float)), type(font_size)
    assert font_size >= 0, font_size

    assert isinstance(font_color, str), type(font_color)
    assert isinstance(font_face, str), type(font_face)

    assert (rectangle_color is None) or isinstance(rectangle_color, str), \
        type(rectangle_color)
    assert ((rectangle_fill_color is None) or
            isinstance(rectangle_fill_color, str)), \
        type(rectangle_fill_color)

    assert isinstance(side_x, (int, float)), type(side_x)
    assert isinstance(side_y, (int, float)), type(side_y)
    assert isinstance(font_size_coef, (int, float)), type(font_size_coef)

    text_width = (frame.get_canvas_textwidth(text, font_size)
                  if font_face is None
                  else frame.get_canvas_textwidth(text, font_size, font_face))

    text_height = font_size * font_size_coef

    if side_x < 0:
        x = point[0]
    elif side_x == 0:
        x = point[0] - text_width / 2.0
    else:
        x = point[0] - text_width

    if side_y < 0:
        y = point[1] + text_height
    elif side_y == 0:
        y = point[1] + text_height / 2.0
    else:
        y = point[1]

    if rectangle_color is not None:
        draw_rect(canvas, (x, y), (text_width, -text_height),
                  1, rectangle_color, rectangle_fill_color)
    elif rectangle_fill_color is not None:
        draw_rect(canvas, (x, y), (text_width, -text_height),
                  1, rectangle_fill_color, rectangle_fill_color)

    canvas.draw_text(text, (x, y), font_size, font_color, font_face)





          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simplegui_lib_fps

# -*- coding: latin-1 -*-

"""
simplegui_lib_fps module.

A class to calculate and display FPS (Frames Per Second)
in SimpleGUI of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2013-2014, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: May 19, 2020
"""

# print('IMPORT', __name__)


try:
    from typing import Optional, Union
except ImportError:
    pass

try:
    import simplegui  # pytype: disable=import-error  # pylint: disable=unused-import  # noqa
except ImportError:
    import SimpleGUICS2Pygame.simpleguics2pygame as simplegui  # type: ignore  # pylint: disable=unused-import  # noqa


# Class
########
[docs]class FPS:  # pylint: disable=too-many-instance-attributes
    """
    Calculate and display FPS (Frames Per Second).

    How to use:

    * Create an instance of FPS: ``fps = FPS()``
    * Start: ``fps.start()``
    * And put the ``draw_fct()``
      in the end of your canvas' draw handler: ``fps.draw_fct(canvas)``
    """

[docs]    def __init__(self, x=10, y=10, font_color='Red', font_size=40):
        # type: (Union[int, float], Union[int, float], str, int) -> None
        """
        Set an instance to calculate FPS and drawing on position (x, y).

        :param x: int or float
        :param y: int or float
        :param font_color: str
        :param font_size: int > 0
        """
        assert isinstance(x, (int, float)), type(x)
        assert isinstance(y, (int, float)), type(y)
        assert isinstance(font_color, str), type(font_color)
        assert font_size > 0, font_size

        self._font_color = font_color
        self._font_size = font_size
        self._x = x
        self._y = y

        self._fps = None  # type: Optional[int]
        self._nb_frames_drawed = None  # type: Optional[int]
        self._nb_seconds = None  # type: Optional[int]
        self._timer = None  # type: Optional[simplegui.Timer]


[docs]    def draw_fct(self, canvas):  # type: (simplegui.Canvas) -> None
        """
        Update the number of frames drawn
        and draw the FPS.

        This method **must be** called from the canvas' draw handler
        (the function passed as a parameter
        to `simplegui.Frame.set_draw_handler()`).

        :param canvas: simplegui.Canvas
        """
        if self._timer is not None:
            assert isinstance(self._nb_frames_drawed, int)

            self._nb_frames_drawed += 1

            canvas.draw_text(str(self._fps),
                             (self._x, self._y + self._font_size * 3 // 4),
                             self._font_size, self._font_color)


[docs]    def is_started(self):  # type: () -> bool
        """
        If FPS is active
        then return True,
        else return False.
        """
        return self._timer is not None


[docs]    def start(self):  # type: () -> None
        """
        Start calculation and drawing.

        See `draw_fct()`.
        """
        if self._timer is not None:
            self.stop()

        self._fps = 0
        self._nb_frames_drawed = 0
        self._nb_seconds = 0

        def update():
            """Update counters."""
            if self._timer is not None:
                assert isinstance(self._fps, int)
                assert isinstance(self._nb_frames_drawed, int)
                assert isinstance(self._nb_seconds, int)

                self._nb_seconds += 1
                self._fps = int(round(float(self._nb_frames_drawed) /
                                      self._nb_seconds))

        self._timer = simplegui.create_timer(1000, update)

        self._timer.start()


[docs]    def stop(self):  # type: () -> None
        """Stop calculation and drawing."""
        if self._timer is not None:
            self._timer.stop()
            self._timer = None






          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simplegui_lib_keys

# -*- coding: latin-1 -*-

"""
simplegui_lib_keys module.

A class to help manage keyboard handling
in SimpleGUI of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2014, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: May 19, 2020
"""

# print('IMPORT', __name__)


try:
    from typing import Any, Callable, Dict, List, Optional
except ImportError:
    pass

try:
    import simplegui  # pytype: disable=import-error
except ImportError:
    import SimpleGUICS2Pygame.simpleguics2pygame as simplegui  # type: ignore


# Class
########
[docs]class Keys:
    """
    Keys handler.

    Set and catch keys handlers of SimpleGUICS2Pygame (and CodeSkulptor)
    to help.

    General note:
    Some keyboards can't handle more
    than two or three keys pressed simultaneously.
    See `Keyboard Ghosting Explained!`_
    and `Keyboard Ghosting Demonstration`_.

    .. _`Keyboard Ghosting Explained!`: http://www.microsoft.com/appliedsciences/antighostingexplained.mspx
    .. _`Keyboard Ghosting Demonstration`: http://www.microsoft.com/appliedsciences/content/projects/KeyboardGhostingDemo.aspx
    """  # noqa

[docs]    def __init__(self, frame, keys=None):
        # type: (simplegui.Frame, Optional[simplegui.Keys]) -> None
        """
        If keys is None
        then set an empty keys handler,
        else set a keys handler with key up and key down functions of keys.

        `active_handlers()`,
        `active_keydown_handler()` or `active_keyup_handler()`
        must be called to activate.

        :param frame: simplegui.Frame
        :param keys: None or Keys
        """
        assert isinstance(frame, simplegui.Frame), type(frame)
        assert (keys is None) or isinstance(keys, Keys), type(keys)

        self._frame = frame
        self._pressed_keys = dict()  # type: Dict[int, bool]

        if keys is None:
            self._keydown_fct = dict()  # type: Dict[int, Optional[Callable[[int], Any]]]  # noqa
            self._keyup_fct = dict()  # type: Dict[int, Optional[Callable[[int], Any]]]  # noqa
        else:
            self._keydown_fct = dict(keys._keydown_fct)
            self._keyup_fct = dict(keys._keyup_fct)


[docs]    def active_handlers(self):  # type: () -> None
        """Active key down and key up handlers."""
        self.active_keydown_handler()
        self.active_keyup_handler()


[docs]    def active_keydown_handler(self):  # type: () -> None
        """Active the key down handler."""
        def keydown(key_code):
            """Function handler dealt by frame."""
            self._pressed_keys[key_code] = True

            fct = self._keydown_fct.get(key_code)
            if fct is not None:
                fct(key_code)

        self._frame.set_keydown_handler(keydown)


[docs]    def active_keyup_handler(self):  # type: () -> None
        """Active the key up handler."""
        def keyup(key_code):
            """Function handler dealt by frame."""
            if key_code in self._pressed_keys:
                del self._pressed_keys[key_code]

            fct = self._keyup_fct.get(key_code)
            if fct is not None:
                fct(key_code)

        self._frame.set_keyup_handler(keyup)


[docs]    def is_pressed(self, key_code):  # type: (int) -> bool
        """
        If the key is pressed
        then return True,
        else return False.

        :param key_code: int >= 0

        :return: bool
        """
        assert isinstance(key_code, int), type(key_code)
        assert key_code >= 0, key_code

        return self._pressed_keys.get(key_code, False)


[docs]    def is_pressed_key_map(self, key_str):  # type: (str) -> bool
        """
        If the key is pressed
        then return True,
        else return False.

        :param key_str: str in `simplegui.KEY_MAP`

        :return: bool
        """
        assert isinstance(key_str, str), type(key_str)
        assert key_str in simplegui.KEY_MAP, key_str

        return self._pressed_keys.get(simplegui.KEY_MAP[key_str], False)


[docs]    def pressed_keys(self):  # type: () -> List[int]
        """
        Return a sorted list with code of all pressed keys.

        :return: list of (int >= 0)
        """
        return list(self._pressed_keys.keys())


[docs]    def set_keydown_fct(self, key_code, fct=None):
        # type: (int, Optional[Callable[[int], Any]]) -> None
        """
        If fct is None
        then erase the function key down handler to the specified key,
        else set the function key down handler to the specified key.

        :param key_code: int >= 0
        :param fct: (int) -> *
        """
        assert isinstance(key_code, int), type(key_code)
        assert key_code >= 0, key_code

        if fct is None:
            if key_code in self._keydown_fct:
                del self._keydown_fct[key_code]
        else:
            self._keydown_fct[key_code] = fct


[docs]    def set_keydown_fct_key_map(self, key_str, fct=None):
        # type: (str, Optional[Callable[[int], Any]]) -> None
        """
        If fct is None
        then erase the function key down handler to the specified key,
        else set the function key down handler to the specified key.

        :param key_str: str in `simplegui.KEY_MAP`
        :param fct: (int) -> *
        """
        assert isinstance(key_str, str), type(key_str)
        assert key_str in simplegui.KEY_MAP, key_str

        self.set_keydown_fct(simplegui.KEY_MAP[key_str], fct=fct)


[docs]    def set_keyup_fct(self, key_code, fct=None):
        # type: (int, Optional[Callable[[int], Any]]) -> None
        """
        If fct is None
        then erase the function key up handler to the specified key,
        else set the function key up handler to the specified key.

        :param key_code: int >= 0
        :param fct: (int) -> *
        """
        assert isinstance(key_code, int), type(key_code)
        assert key_code >= 0, key_code

        if fct is None:
            if key_code in self._keyup_fct:
                del self._keyup_fct[key_code]
        else:
            self._keyup_fct[key_code] = fct


[docs]    def set_keyup_fct_key_map(self, key_str, fct=None):
        # type: (str, Optional[Callable[[int], Any]]) -> None
        """
        If fct is None
        then erase the function key up handler to the specified key,
        else set the function key up handler to the specified key.

        :param key_str: str in `simplegui.KEY_MAP`

        :param key_code: int >= 0
        :param fct: (int) -> *
        """
        assert isinstance(key_str, str), type(key_str)
        assert key_str in simplegui.KEY_MAP, key_str

        self.set_keyup_fct(simplegui.KEY_MAP[key_str], fct=fct)






          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simplegui_lib_loader

# -*- coding: latin-1 -*-

"""
simplegui_lib_loader module.

A class to help load images and sounds
in SimpleGUI of CodeSkulptor.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2013-2015, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: May 19, 2020
"""

# print('IMPORT', __name__)


try:
    from typing import Any, Callable, Dict, Optional, Union
except ImportError:
    pass

try:
    import simplegui  # pytype: disable=import-error  # pylint: disable=unused-import  # noqa
except ImportError:
    import SimpleGUICS2Pygame.simpleguics2pygame as simplegui  # type: ignore  # pylint: disable=unused-import  # noqa


# Class
########
[docs]class Loader:  # pylint: disable=too-many-instance-attributes
    """
    Help to load images and sounds from Internet
    and wait finished.

    With SimpleGUICS2Pygame,
    `SimpleGUICS2Pygame.load_image()` and `SimpleGUICS2Pygame.load_sound()`
    wait automatically until loading is completed.

    But in CodeSkulptor, the browser load images and sounds asynchronously.
    (With SimpleGUI it is **impossible to verify that the sounds are loaded**.
    So `Loader` begin load sounds, and next begin load images.
    It wait each image is loaded,
    and considers that all downloads are completed.)
    """

    _interval = 100
    """
    Interval in ms betweed two check.
    """

    __SIMPLEGUICS2PYGAME = False
    """
    `True` if SimpleGUICS2Pygame are used,
    else `False`.
    """

[docs]    def __init__(self, frame, progression_bar_width,
                 after_function, max_waiting=5000):
        # type: (simplegui.Frame, Union[int, float], Callable[[], Any], Union[int, float]) -> None  # noqa
        """
        Set an empty loader.

        :param frame: simplegui.Frame
        :param progression_bar_width: (int or float) >= 0
        :param after_function: function () -> *
        :param max_waiting: (int or float) >= 0
        """
        assert isinstance(progression_bar_width, (int, float)), \
            type(progression_bar_width)
        assert progression_bar_width >= 0, progression_bar_width

        # assert callable(after_function), type(after_function)

        self._frame = frame
        self._progression_bar_width = progression_bar_width
        self._after_function = after_function
        self._max_waiting = max_waiting

        self._images = dict()  # type: Dict[str, simplegui.Image]
        self._sounds = dict()  # type: Dict[str, simplegui.Sound]

        self.__max_waiting_remain_started = False

        self.__max_waiting_remain = None  # type: Optional[Union[int, float]]
        self.__timer = None  # type: Optional[simplegui.Timer]

        try:
            # Try import to check if running in SimpleGUICS2Pygame environment
            from SimpleGUICS2Pygame.simpleguics2pygame import load_image  # pylint: disable=import-outside-toplevel  # noqa

            Loader.__SIMPLEGUICS2PYGAME = bool(load_image)
        except ImportError:
            pass


[docs]    def _draw_loading(self, canvas):  # type: (simplegui.Canvas) -> None
        """
        Draw waiting message on the canvas
        when images and sounds loading.

        :param canvas: simplegui.Canvas
        """
        nb = self.get_nb_images() + self.get_nb_sounds()

        size = 30

        if (self._progression_bar_width > 0) and (nb > 0):
            percent = (self.get_nb_images_loaded() +
                       self.get_nb_sounds_loaded()) * 100.0 / nb

            y = 30 + size * 3.0 / 4
            canvas.draw_line((0, y),
                             (self._progression_bar_width, y), 20, 'White')
            if percent > 0:
                canvas.draw_line((0, y),
                                 ((self._progression_bar_width * percent /
                                   100.0),
                                  y),
                                 20, 'Green')

        canvas.draw_text('Loading... %d%%' % int(percent),
                         (10, 10 + size * 3.0 / 4),
                         size, 'White')

        if self.__max_waiting_remain_started:
            assert isinstance(self.__max_waiting_remain, (int, float))

            nb = int(round(self.__max_waiting_remain / 1000.0))
            canvas.draw_text('Abort after %d second%s...'
                             % (nb, ('s' if nb > 1
                                     else '')),
                             (10, 50 + size * 2 * 3.0 / 4),
                             size, 'White')


[docs]    def add_image(self, url, name=None):  # type: (str, Optional[str]) -> None
        """
        Add an image from `url` and give it a name.

        **Execute `Loader.load()` before use images.**

        If `name` == `None`
        then "filename" of url is used.

        Example:
        If `url` == `'http://commondatastorage.googleapis.com/codeskulptor-assets/lathrop/asteroid_blue.png'`
        and `name` == `None`
        then `'asteroid_blue.png'` is used.

        :param url: str
        :param name: None or str
        """  # noqa
        assert isinstance(url, str), type(url)
        assert (name is None) or isinstance(name, str), type(name)

        self._images[(url.split('/')[-1] if name is None
                      else name)] = url


[docs]    def add_sound(self, url, name=None):  # type: (str, Optional[str]) -> None
        """
        Add a sound from `url` and give it a `name`.

        **Execute `Loader.load()` before use sounds.**

        If `name` == `None`
        then "filename" of `url` is used.

        Example:
        If `url` == `'http://commondatastorage.googleapis.com/codeskulptor-assets/Epoq-Lepidoptera.ogg'`
        and `name` == `None`
        then `'Epoq-Lepidoptera.ogg'` is used.

        :param url: str
        :param name: None or str
        """  # noqa
        assert isinstance(url, str), type(url)
        assert (name is None) or isinstance(name, str), type(name)

        self._sounds[(url.split('/')[-1] if name is None
                      else name)] = url


[docs]    def cache_clear(self):  # type: () -> None
        """
        * In standard Python with SimpleGUICS2Pygame: Empty the cache of Pygame surfaces used by each image of this Loader. See `Image._pygamesurfaces_cached_clear`_ .
        * In SimpleGUI of CodeSkulptor: do nothing.

        .. _`Image._pygamesurfaces_cached_clear`: simpleguics2pygame/image.html#SimpleGUICS2Pygame.simpleguics2pygame.image.Image._pygamesurfaces_cached_clear
        """  # noqa
        if Loader.__SIMPLEGUICS2PYGAME:
            for _, image in sorted(self._images.items()):
                image._pygamesurfaces_cached_clear()  # type: ignore  # pylint: disable=protected-access  # noqa


[docs]    def get_image(self, name):  # type: (str) -> Optional[simplegui.Image]
        """
        If an image named `name` exist
        then return it,
        else return `None`

        :param name: str

        :raise: Exception if Loader.load() was not executed
                since the addition of this image.

        :return: None or simplegui.Image
        """
        assert isinstance(name, str), type(name)

        image = self._images.get(name)

        if isinstance(image, str):
            raise Exception(
                "load() not executed since the addition of the image '%s'!"
                % name)

        return image


[docs]    def get_nb_images(self):  # type: () -> int
        """
        Return the number of images (loaded or not).

        :return: int >= 0
        """
        return len(self._images)


[docs]    def get_nb_images_loaded(self):  # type: () -> int
        """
        Return the number of loaded images.

        It is the number of begin loading by `Loader.load()`
        **and** fully completed.

        :return: int >= 0
        """
        return len([None for name in self._images
                    if ((not isinstance(self._images[name], str)) and
                        (self._images[name].get_width() > 0))])


[docs]    def get_nb_sounds(self):  # type: () -> int
        """
        Return the number of sounds (loaded or not).

        :return: int >= 0
        """
        return len(self._sounds)


[docs]    def get_nb_sounds_loaded(self):  # type: () -> int
        """
        Return the number of loaded sounds.

        It is the number of begin loading by `Loader.load()`,
        **but not necessarily completed**.
        Because with SimpleGUI of CodeSkulptor
        it is **impossible to verify that the sounds are loaded**.

        :return: int >= 0
        """
        return len([None for name in self._sounds
                    if not isinstance(self._sounds[name], str)])


[docs]    def get_sound(self, name):  # type: (str) -> Optional[simplegui.Sound]
        """
        If a sound named `name` exist
        then return it,
        else return `None`

        :param name: str

        :raise: Exception if load() was not executed
                since the addition of this sound.

        :return: None or simplegui.Sound
        """
        assert isinstance(name, str), type(name)

        sound = self._sounds.get(name)

        if isinstance(sound, str):
            raise Exception(
                "load() not executed since the addition of the sound '%s'!"
                % name)

        return sound


[docs]    def load(self):  # type: () -> None
        """
        **Start loading** of all images and sounds added
        since last `Loader.load()` execution.

        * In standard Python with SimpleGUICS2Pygame: draw a progression bar on canvas and wait until the loading is finished.
        * In SimpleGUI of CodeSkulptor: *don't* wait.
        """  # noqa
        if Loader.__SIMPLEGUICS2PYGAME:
            from SimpleGUICS2Pygame.simpleguics2pygame import load_image, load_sound  # pylint: disable=import-outside-toplevel  # noqa
        else:
            from simplegui import load_image, load_sound  # type: ignore  # pytype: disable=import-error  # pylint: disable=import-outside-toplevel,import-error  # noqa

        if Loader.__SIMPLEGUICS2PYGAME:
            handler_saved = self._frame._canvas._draw_handler  # pylint: disable=protected-access  # noqa
            self._frame._canvas._draw_handler = self._draw_loading  # pylint: disable=protected-access  # noqa

        for name in self._sounds:
            if Loader.__SIMPLEGUICS2PYGAME:
                self._frame._canvas._draw()  # pylint: disable=protected-access
            if isinstance(self._sounds[name], str):
                self._sounds[name] = load_sound(self._sounds[name])

        for name in self._images:
            if Loader.__SIMPLEGUICS2PYGAME:
                self._frame._canvas._draw()  # pylint: disable=protected-access
            if isinstance(self._images[name], str):
                self._images[name] = load_image(self._images[name])

        if Loader.__SIMPLEGUICS2PYGAME:
            self._frame._canvas._draw()  # pylint: disable=protected-access
            self._frame._canvas._draw_handler = handler_saved  # pylint: disable=protected-access  # noqa


[docs]    def pause_sounds(self):  # type: () -> None
        """Pause all sounds."""
        for name in self._sounds:
            if not isinstance(self._sounds[name], str):
                self._sounds[name].pause()


[docs]    def print_stats_cache(self):  # type: () -> None
        """
        * In standard Python with SimpleGUICS2Pygame: Print to stderr some statistics of cached Pygame surfaces used by each image of this Loader. See `Image._print_stats_cache`_ .
        * In SimpleGUI of CodeSkulptor: do nothing.

        .. _`Image._print_stats_cache`: simpleguics2pygame/image.html#SimpleGUICS2Pygame.simpleguics2pygame.image.Image._print_stats_cache
        """  # noqa
        if Loader.__SIMPLEGUICS2PYGAME:
            max_length = max([len(name) for name in self._images])
            for name, image in sorted(self._images.items()):
                image._print_stats_cache('Loader %s%s'  # type: ignore  # pylint: disable=protected-access  # noqa
                                         % (name,
                                            ' ' * (max_length - len(name))))


[docs]    def wait_loaded(self):  # type: () -> None
        """
        Draw a progression bar on canvas
        and wait until all images and sounds are fully loaded.
        Then execute `self._after_function`.

        After `self._max_waiting` milliseconds,
        abort and execute `self._after_function`.

        See details in `get_nb_sounds_loaded()` documentation.
        """
        if (((self.get_nb_images_loaded() == self.get_nb_images()) and
             (self.get_nb_sounds_loaded() == self.get_nb_sounds())) or
                (self._max_waiting <= 0)):
            self._after_function()

            return

        def check_if_loaded():
            """
            If all images and sounds are loaded
            then stop waiting and execute `self._after_function`.
            """
            self.__max_waiting_remain -= Loader._interval

            if (((self.get_nb_images_loaded() == self.get_nb_images()) and
                 (self.get_nb_sounds_loaded() == self.get_nb_sounds())) or
                    (self.__max_waiting_remain <= 0)):
                self.__max_waiting_remain = 0
                self.__timer.stop()
                self._frame.set_draw_handler(lambda canvas: None)

                del self.__timer

                self._after_function()

        self.__max_waiting_remain_started = True
        self.__max_waiting_remain = self._max_waiting

        if Loader.__SIMPLEGUICS2PYGAME:
            from SimpleGUICS2Pygame.simpleguics2pygame import create_timer  # pylint: disable=import-outside-toplevel  # noqa
        else:
            from simplegui import create_timer  # type: ignore  # pytype: disable=import-error  # pylint: disable=import-outside-toplevel,import-error  # noqa

        self._frame.set_draw_handler(self._draw_loading)
        self.__timer = create_timer(Loader._interval, check_if_loaded)
        self.__timer.start()






          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simpleplot

# -*- coding: latin-1 -*-

"""
simpleplot module.

Replace the simpleplot module of CodeSkulptor.

Require matplotlib_
(and must be installed separately).

.. warning::
  With SimpleGUICS2Pygame,
  if your program is terminated,
  then windows opened by
  ``plot_bars()``, ``plot_lines()`` and ``plot_scatter()``
  will be closed automatically.
  You can use the specific function ``_block()``
  to block the program until closing all windows.
  See Tips_ to run specific code.

.. _Tips: Tips.html

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

.. _matplotlib: https://matplotlib.org/

:license: GPLv3 --- Copyright (C) 2013-2016, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: May 20, 2020
"""

from __future__ import print_function

# print('IMPORT', __name__)


try:
    from typing import Dict, Optional, Sequence, Union
except ImportError:
    pass


try:
    from matplotlib import __version__ as _MATPLOTLIB_VERSION

    import matplotlib.pyplot

    _MATPLOTLIB_AVAILABLE = True
    """
    `True` if matplotlib is available,
    else `False`.
    """
except ImportError:
    _MATPLOTLIB_AVAILABLE = False

    _MATPLOTLIB_VERSION = None
    """
    `matplotlib.__version__` if Pygame is available,
    else `None`.
    """


#
# Private global constant
##########################
_COLORS = ('#edc240', '#afd8f8', '#cb4b4b', '#4da74d',
           '#9440ed', '#bd9b33', '#8cacc6', '#a23c3c',
           '#3d853d', '#7633bd', '#ffe84c', '#d2ffff',
           '#f35a5a', '#5cc85c', '#b14cff', '#8e7426',
           '#698194', '#792d2d', '#2e642e', '#58268e',
           '#ffff59', '#f4ffff', '#ff6969', '#6be96b',
           '#cf59ff', '#5e4d19', '#455663', '#511d1d',
           '#1e421e', '#3b195e', '#ffff66', '#ffffff')
"""
Color used for each graph.

**(Not available in SimpleGUI of CodeSkulptor.)**
"""


#
# Functions
############
[docs]def _block():  # type: () -> None
    """
    If some plot windows are open
    then block the program until closing all windows.
    **(Not available in SimpleGUI of CodeSkulptor.)**
    """
    if _MATPLOTLIB_AVAILABLE:
        matplotlib.pyplot.show()



[docs]def plot_bars(framename, width, height,  # pylint: disable=too-many-arguments,too-many-locals  # noqa
              xlabel, ylabel, datasets,
              legends=None,
              _block=False, _filename=None):
    # type: (str, int, int, str, str, Union[Sequence, Dict[Union[int, float], Union[int, float]]], Optional[Sequence], bool, Optional[str]) -> None  # noqa
    """
    Open a window titled `framename`
    and plot graphes with `datasets` data
    shown as vertical bars.

    `xlabel` and `ylabel` are labels of x-axis and y-axis.

    `datasets` must be a sequence of data.
    Each data must be:

    * Sequence (not empty) of pair x, y.
      Each point (x, y) is represented by a vertical bar of height y.

    * Or dict (not empty) x: y.
      Each point (x, y) is represented by a vertical bar of height y.

    If `legends` is not None
    then it must be a sequence of legend of each graph.

    If `_block`
    then block the program until closing the window
    else continue and close the window when program stop.
    **(Option not available in SimpleGUI of CodeSkulptor.)**

    If `_filename` is not None
    then save the image to this file.
    **(Option not available in SimpleGUI of CodeSkulptor.)**

    :param framename: str
    :param width: int > 0
    :param height: int > 0
    :param xlabel: str
    :param ylabel: str
    :param datasets: (list or tuple)
                     of (((list or tuple) of ([int or float, int or float]
                     or (int or float, int or float)))
                     or (dict (int or float): (int or float)))
    :param legends: None or ((list or tuple) of same length as datasets)
    :param _block: False
    :param _filename: None or str
    """
    assert isinstance(framename, str), type(framename)

    assert isinstance(width, int), type(width)
    assert width > 0, width

    assert isinstance(height, int), type(height)
    assert height > 0, height

    assert isinstance(xlabel, str), type(xlabel)
    assert isinstance(ylabel, str), type(ylabel)

    assert isinstance(datasets, (list, tuple)), type(datasets)
    if __debug__:
        for dataset in datasets:
            assert isinstance(dataset, (list, tuple, dict)), type(datasets)
            assert dataset
            for x, y in (dataset.items() if isinstance(dataset, dict)
                         else dataset):
                assert isinstance(x, (int, float)), (type(x), x)
                assert isinstance(y, (int, float)), (type(y), y)

    assert ((legends is None) or
            isinstance(legends, (list, tuple))), type(legends)
    assert (legends is None) or (len(legends) == len(datasets)), legends

    assert isinstance(_block, bool), type(_block)
    assert (_filename is None) or isinstance(_filename, str), type(_filename)

    if not _MATPLOTLIB_AVAILABLE:
        from sys import stderr  # pylint: disable=import-outside-toplevel

        print("""Fake 'plot_bars' function
because matplotlib is not available!
See https://simpleguics2pygame.readthedocs.io/en/latest/#installation""",
              file=stderr)

        return

    fig = matplotlib.pyplot.figure()
    fig.set_size_inches(width // fig.get_dpi(), height // fig.get_dpi(),
                        forward=True)

    fig.canvas.set_window_title(framename)
    matplotlib.pyplot.title(framename)

    from os.path import abspath, expanduser, sep  # pylint: disable=import-outside-toplevel  # noqa

    icon_path = __file__.split(sep)[:-1]
    try:
        icon_path.extend(('_img', 'SimpleGUICS2Pygame_32x32.ico'))
        matplotlib.pyplot.get_current_fig_manager().window.wm_iconbitmap(
            sep.join(icon_path))
    except Exception:  # pylint: disable=broad-except
        pass

    matplotlib.pyplot.xlabel(xlabel)
    matplotlib.pyplot.ylabel(ylabel)

    matplotlib.pyplot.grid()

    bar_width = 0.8 / len(datasets)
    for i, dataset in enumerate(datasets):
        bar_lefts, bar_heights = zip(*(sorted(dataset.items())
                                       if isinstance(dataset, dict)
                                       else dataset))
        matplotlib.pyplot.bar([x + bar_width * i for x in bar_lefts],
                              bar_heights,
                              width=bar_width,
                              color=_COLORS[i % len(_COLORS)],
                              edgecolor=_COLORS[i % len(_COLORS)],
                              figure=fig,
                              alpha=0.5)

    ymin, ymax = matplotlib.pyplot.ylim()
    matplotlib.pyplot.ylim(ymin, ymax + 1)

    if legends is not None:
        matplotlib.pyplot.legend(legends, loc='upper right')

    matplotlib.pyplot.show(block=_block)

    if _filename is not None:
        _filename = abspath(expanduser(_filename))
        matplotlib.pyplot.savefig(_filename)



[docs]def plot_lines(framename, width, height,  # pylint: disable=too-many-arguments,too-many-locals  # noqa
               xlabel, ylabel, datasets,
               points=False, legends=None,
               _block=False, _filename=None):
    # type: (str, int, int, str, str, Union[Sequence, Dict[Union[int, float], Union[int, float]]], bool, Optional[Sequence], bool, Optional[str]) -> None  # noqa
    """
    Open a window titled `framename`
    and plot graphes with `datasets` data
    shown as connected lines.

    `xlabel` and `ylabel` are labels of x-axis and y-axis.

    `datasets` must be a sequence of data.
    Each data must be:

    * Sequence (not empty) of pair x, y.
      Each point (x, y) is plotted (in given order)
      and connected with line to previous and next points.

    * Or dict (not empty) x: y.
      Each point (x, y) is plotted (in ascending order of x value)
      and connected with line to previous and next points.

    If `points`
    then each point is highlighted by a small disc
    (a small circle in CodeSkulptor).

    If `legends` is not None
    then it must be a sequence of legend of each graph.

    If `_block`
    then block the program until closing the window
    else continue and close the window when program stop.
    **(Option not available in SimpleGUI of CodeSkulptor.)**

    If `_filename` is not None
    then save the image to this file.
    **(Option not available in SimpleGUI of CodeSkulptor.)**

    :param framename: str
    :param width: int > 0
    :param height: int > 0
    :param xlabel: str
    :param ylabel: str
    :param datasets: (list or tuple)
                     of (((list or tuple) of ([int or float, int or float]
                     or (int or float, int or float)))
                     or (dict (int or float): (int or float)))
    :param points: bool
    :param legends: None or ((list or tuple) of same length as datasets)
    :param _block: False
    :param _filename: None or str
    """
    assert isinstance(framename, str), type(framename)

    assert isinstance(width, int), type(width)
    assert width > 0, width

    assert isinstance(height, int), type(height)
    assert height > 0, height

    assert isinstance(xlabel, str), type(xlabel)
    assert isinstance(ylabel, str), type(ylabel)

    assert isinstance(datasets, (list, tuple)), type(datasets)
    if __debug__:
        for dataset in datasets:
            assert isinstance(dataset, (list, tuple, dict)), type(datasets)
            assert dataset
            for x, y in (dataset.items() if isinstance(dataset, dict)
                         else dataset):
                assert isinstance(x, (int, float)), (type(x), x)
                assert isinstance(y, (int, float)), (type(y), y)

    assert isinstance(points, bool), type(points)

    assert ((legends is None)
            or isinstance(legends, (list, tuple))), type(legends)
    assert (legends is None) or (len(legends) == len(datasets)), legends

    assert isinstance(_block, bool), type(_block)
    assert (_filename is None) or isinstance(_filename, str), type(_filename)

    if not _MATPLOTLIB_AVAILABLE:
        from sys import stderr  # pylint: disable=import-outside-toplevel

        print("""Fake 'plot_lines' function
because matplotlib is not available!
See https://simpleguics2pygame.readthedocs.io/en/latest/#installation""",
              file=stderr)

        return

    fig = matplotlib.pyplot.figure()
    fig.set_size_inches(width // fig.get_dpi(), height // fig.get_dpi(),
                        forward=True)

    fig.canvas.set_window_title(framename)
    matplotlib.pyplot.title(framename)

    from os.path import abspath, expanduser, sep  # pylint: disable=import-outside-toplevel  # noqa

    icon_path = __file__.split(sep)[:-1]
    try:
        icon_path.extend(('_img', 'SimpleGUICS2Pygame_32x32.ico'))
        matplotlib.pyplot.get_current_fig_manager().window.wm_iconbitmap(
            sep.join(icon_path))
    except Exception:  # pylint: disable=broad-except
        pass

    matplotlib.pyplot.xlabel(xlabel)
    matplotlib.pyplot.ylabel(ylabel)

    matplotlib.pyplot.grid()

    for i, dataset in enumerate(datasets):
        matplotlib.pyplot.plot(*zip(*(sorted(dataset.items())
                                      if isinstance(dataset, dict)
                                      else dataset)),
                               color=_COLORS[i % len(_COLORS)],
                               figure=fig,
                               marker=('o' if points
                                       else None))

    ymin, ymax = matplotlib.pyplot.ylim()
    matplotlib.pyplot.ylim(ymin - 1, ymax + 1)

    if legends is not None:
        matplotlib.pyplot.legend(legends, loc='upper right')

    matplotlib.pyplot.show(block=_block)

    if _filename is not None:
        _filename = abspath(expanduser(_filename))
        matplotlib.pyplot.savefig(_filename)



[docs]def plot_scatter(framename, width, height,  # pylint: disable=too-many-arguments,too-many-locals  # noqa
                 xlabel, ylabel, datasets,
                 legends=None,
                 _block=False, _filename=None):
    # type: (str, int, int, str, str, Union[Sequence, Dict[Union[int, float], Union[int, float]]], Optional[Sequence], bool, Optional[str]) -> None  # noqa
    """
    Open a window titled `framename`
    and plot graphes with `datasets` data
    shown as scattered points.

    `xlabel` and `ylabel` are labels of x-axis and y-axis.

    `datasets` must be a sequence of data.
    Each data must be:

    * Sequence (not empty) of pair x, y.
      Each point (x, y) is represented by a circle.

    * Or dict (not empty) x: y.
      Each point (x, y) is represented by a circle.

    If `legends` is not None
    then it must be a sequence of legend of each graph.

    If `_block`
    then block the program until closing the window
    else continue and close the window when program stop.
    **(Option not available in SimpleGUI of CodeSkulptor.)**

    If `_filename` is not None
    then save the image to this file.
    **(Option not available in SimpleGUI of CodeSkulptor.)**

    :param framename: str
    :param width: int > 0
    :param height: int > 0
    :param xlabel: str
    :param ylabel: str
    :param datasets: (list or tuple)
                     of (((list or tuple) of ([int or float, int or float]
                     or (int or float, int or float)))
                     or (dict (int or float): (int or float)))
    :param legends: None or ((list or tuple) of same length as datasets)
    :param _block: False
    :param _filename: None or str
    """
    assert isinstance(framename, str), type(framename)

    assert isinstance(width, int), type(width)
    assert width > 0, width

    assert isinstance(height, int), type(height)
    assert height > 0, height

    assert isinstance(xlabel, str), type(xlabel)
    assert isinstance(ylabel, str), type(ylabel)

    assert isinstance(datasets, (list, tuple)), type(datasets)
    if __debug__:
        for dataset in datasets:
            assert isinstance(dataset, (list, tuple, dict)), type(datasets)
            assert dataset
            for x, y in (dataset.items() if isinstance(dataset, dict)
                         else dataset):
                assert isinstance(x, (int, float)), (type(x), x)
                assert isinstance(y, (int, float)), (type(y), y)

    assert ((legends is None) or
            isinstance(legends, (list, tuple))), type(legends)
    assert (legends is None) or (len(legends) == len(datasets)), legends

    assert isinstance(_block, bool), type(_block)
    assert (_filename is None) or isinstance(_filename, str), type(_filename)

    if not _MATPLOTLIB_AVAILABLE:
        from sys import stderr  # pylint: disable=import-outside-toplevel

        print("""Fake 'plot_scatter' function
because matplotlib is not available!
See https://simpleguics2pygame.readthedocs.io/en/latest/#installation""",
              file=stderr)

        return

    fig = matplotlib.pyplot.figure()
    fig.set_size_inches(width // fig.get_dpi(), height // fig.get_dpi(),
                        forward=True)

    fig.canvas.set_window_title(framename)
    matplotlib.pyplot.title(framename)

    from os.path import abspath, expanduser, sep  # pylint: disable=import-outside-toplevel  # noqa

    icon_path = __file__.split(sep)[:-1]
    try:
        icon_path.extend(('_img', 'SimpleGUICS2Pygame_32x32.ico'))
        matplotlib.pyplot.get_current_fig_manager().window.wm_iconbitmap(
            sep.join(icon_path))
    except Exception:  # pylint: disable=broad-except
        pass

    matplotlib.pyplot.xlabel(xlabel)
    matplotlib.pyplot.ylabel(ylabel)

    matplotlib.pyplot.grid()

    xmin = float('inf')
    xmax = float('-inf')

    for i, dataset in enumerate(datasets):
        xs, ys = zip(*(sorted(dataset.items())  # pylint: disable=invalid-name
                       if isinstance(dataset, dict)
                       else dataset))
        xmin = min(xmin, min(xs))
        xmax = max(xmax, max(xs))
        matplotlib.pyplot.scatter(xs,
                                  ys,
                                  color=_COLORS[i % len(_COLORS)],
                                  edgecolor=_COLORS[i % len(_COLORS)],
                                  figure=fig)

    matplotlib.pyplot.xlim(xmin, xmax)

    if legends is not None:
        matplotlib.pyplot.legend(legends, loc='upper right')

    matplotlib.pyplot.show(block=_block)

    if _filename is not None:
        _filename = abspath(expanduser(_filename))
        matplotlib.pyplot.savefig(_filename)



# Clean types use by static checking
if 'Sequence' in dir():
    del Dict
    del Optional
    del Sequence
    del Union




          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simpleguics2pygame.canvas

# -*- coding: latin-1 -*-

"""
simpleguics2pygame module: simpleguics2pygame/canvas.

Class Canvas.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2015-2016, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: November 29, 2020
"""

from __future__ import division
from __future__ import print_function

# print('IMPORT', __name__)


import math
import os.path
import re
import sys


__all__ = ('Canvas',
           'create_invisible_canvas')


try:
    from typing import Any, Callable, List, Optional, Sequence, Tuple, Union  # noqa
except ImportError:
    pass

import pygame

from SimpleGUICS2Pygame.simpleguics2pygame._colors import _SIMPLEGUICOLOR_TO_PYGAMECOLOR, _simpleguicolor_to_pygamecolor  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa
from SimpleGUICS2Pygame.simpleguics2pygame._fonts import _SIMPLEGUIFONTFACE_TO_PYGAMEFONTNAME, _simpleguifontface_to_pygamefont  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa
from SimpleGUICS2Pygame.simpleguics2pygame.image import Image  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa


#
# Private global constants
##########################
_RADIAN_TO_DEGREE = 180 / math.pi
"""
Multiplicative constant to convert radian to degree.
"""


_RE_UNPRINTABLE_WHITESPACE_CHAR = re.compile('[\t\n\r\f\v]')
"""
Regular expression pattern to unprintable whitespace character.
"""


#
# "Private" function
####################
def _pos_round(position):
    # type: (Sequence[Union[int, float]]) -> Tuple[int, int]
    """
    Return the rounded `position`.

    **Don't require Pygame.**

    **(Not available in SimpleGUI of CodeSkulptor.)**

    :param position: (int or float, int or float)
                     or [int or float, int or float]

    :return: (int, int)
    """
    assert isinstance(position, (tuple, list)), type(position)
    assert len(position) == 2, len(position)
    assert isinstance(position[0], (int, float)), type(position[0])
    assert isinstance(position[1], (int, float)), type(position[1])

    return (int(round(position[0])), int(round(position[1])))


#
# Class
#######
[docs]class Canvas:
    """Canvas similar to SimpleGUI `Canvas` of CodeSkulptor."""

    _background_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['black']
    """Default `pygame.Color` of the background of the canvas."""

    _bg_pygame_surface_image = None  # type: Optional[pygame.surface.Surface]
    """
    `pygame.surface.Surface` default background image
    replaces `_background_pygame_color`.
    """

[docs]    def __init__(self,
                 frame,
                 canvas_width, canvas_height):
        # type: (Optional[pygame.Frame], int, int) -> None  # noqa
        """
        Set the canvas.

        **Don't use directly**, a canvas is created by `Frame()`
        and reachable by handler defined by `Frame.set_draw_handler()`.

        :param frame: Frame (or None)
        :param canvas_width: int >= 0
        :param canvas_height: int >= 0
        """
        assert isinstance(canvas_width, int), type(canvas_width)
        assert canvas_width >= 0, canvas_width

        assert isinstance(canvas_height, int), type(canvas_height)
        assert canvas_height >= 0, canvas_height

        self._frame_parent = frame

        self._width = canvas_width
        self._height = canvas_height

        self._background_pygame_color = Canvas._background_pygame_color

        self._draw_handler = None  # type: Optional[Callable[[Canvas], Any]]

        self._pygame_surface = pygame.surface.Surface((canvas_width, canvas_height))  # pylint: disable=too-many-function-args  # noqa


[docs]    def __repr__(self):  # type: () -> str
        """
        Return `'<Canvas object>'`.

        :return: str
        """
        return '<Canvas object>'


[docs]    def _draw(self):  # type: () -> None
        """
        If `self._draw_handler` != `None`
        then call it and update display of the canvas.

        **(Not available in SimpleGUI of CodeSkulptor.)**
        """
        if ((self._draw_handler is not None) and
                (self._frame_parent is not None)):
            if self._bg_pygame_surface_image is None:
                if self._background_pygame_color.a == 255:
                    # Without alpha
                    self._pygame_surface.fill(self._background_pygame_color)
                elif self._background_pygame_color.a > 0:
                    # With alpha (not null)
                    s_alpha = pygame.surface.Surface((self._width, self._height),  # pylint: disable=too-many-function-args  # noqa
                                                     pygame.SRCALPHA)  # pylint: disable=no-member  # noqa
                    s_alpha.fill(self._background_pygame_color)
                    self._pygame_surface.blit(s_alpha, (0, 0))
            else:
                self._pygame_surface.blit(
                    self._bg_pygame_surface_image, (0, 0))

            self._draw_handler(self)

            if self._frame_parent._display_fps_average:  # pylint: disable=protected-access  # noqa
                self._pygame_surface.blit(
                    _simpleguifontface_to_pygamefont(None, 40)
                    .render(str(int(round(self._frame_parent._fps_average))),  # pylint: disable=protected-access  # noqa
                            True,
                            _SIMPLEGUICOLOR_TO_PYGAMECOLOR['red']),
                    (10, self._height - 40))

            self._frame_parent._pygame_surface.blit(  # pylint: disable=protected-access  # noqa
                self._pygame_surface,
                (self._frame_parent._canvas_x_offset,  # pylint: disable=protected-access  # noqa
                 self._frame_parent._canvas_y_offset))  # pylint: disable=protected-access  # noqa

            pygame.display.update((self._frame_parent._canvas_x_offset,  # pylint: disable=protected-access  # noqa
                                   self._frame_parent._canvas_y_offset,  # pylint: disable=protected-access  # noqa
                                   self._width,  # pylint: disable=protected-access  # noqa
                                   self._height))  # pylint: disable=protected-access  # noqa


[docs]    def _save(self, filename):  # type: (str) -> None
        """
        Save the canvas in `filename`.

        Supported formats are supported formats by Pygame to save:
        TGA, PNG, JPEG or BMP
        (see https://www.pygame.org/docs/ref/image.html#pygame.image.save ).

        If `filename` extension is not recognized
        then TGA format is used.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param filename: str
        """
        assert isinstance(filename, str), type(filename)

        filename = os.path.abspath(os.path.expanduser(filename))
        pygame.image.save(self._pygame_surface, filename)


[docs]    def draw_arc(self,  # pylint: disable=too-many-arguments
                 center_point, radius,
                 start_angle, end_angle,
                 line_width, line_color):
        # type: (Sequence[Union[int, float]], Union[int, float], Union[int, float], Union[int, float], Union[int, float], str) -> None  # noqa
        """
        Draw an arc of circle, from `start_angle` to `end_angle`.
        Angles given in radians are clockwise
        and start from 0 at the 3 o'clock position.

        (Available in CodeSkulptor3 but *not in CodeSkulptor 2*!)

        :param center_point: (int or float, int or float)
                             or [int or float, int or float]
        :param radius: (int or float) > 0
        :param start_angle: int or float
        :param end_angle: int or float
        :param line_width: (int or float) > 0
        :param line_color: str
        """
        assert isinstance(center_point, (tuple, list)), type(center_point)
        assert len(center_point) == 2, len(center_point)
        assert isinstance(center_point[0], (int, float)), type(center_point[0])
        assert isinstance(center_point[1], (int, float)), type(center_point[1])

        assert isinstance(radius, (int, float)), type(radius)
        assert radius > 0, radius

        assert isinstance(start_angle, (int, float)), (start_angle)
        assert isinstance(end_angle, (int, float)), type(end_angle)

        assert isinstance(line_width, (int, float)), type(line_width)
        assert line_width > 0, line_width

        assert isinstance(line_color, str), type(line_color)

        line_width = (1 if line_width <= 1
                      else int(round(line_width)))

        radius = int(round(radius)) + int(round(line_width // 2))

        # Adapt Codeskulptor angles to Pygame
        if start_angle == end_angle:
            return

        start_angle = -start_angle
        end_angle = -end_angle
        start_angle, end_angle = end_angle, start_angle

        double_pi = math.pi * 2
        start_angle %= double_pi
        end_angle %= double_pi

        if start_angle == end_angle:
            return

        # Draw
        if radius > 1:
            pygamecolor = _simpleguicolor_to_pygamecolor(line_color)

            if pygamecolor.a > 0:
                diameter = radius * 2
                s_tmp = pygame.surface.Surface((diameter, diameter),  # pylint: disable=too-many-function-args  # noqa
                                               pygame.SRCALPHA)  # pylint: disable=no-member  # noqa

                pygame.draw.arc(s_tmp, pygamecolor,
                                s_tmp.get_rect(),
                                start_angle, end_angle,
                                min(line_width, radius))

                self._pygame_surface.blit(s_tmp,
                                          (center_point[0] - radius,
                                           center_point[1] - radius))
        elif radius > 0:  # == 1
            self.draw_point(center_point, line_color)


[docs]    def draw_circle(self,  # pylint: disable=too-many-arguments
                    center_point, radius,
                    line_width, line_color,
                    fill_color=None):
        # type: (Sequence[Union[int, float]], Union[int, float], Union[int, float], str, Optional[str]) -> None  # noqa
        """
        Draw a circle.

        If `fill_color` != `None`
        then fill with this color.

        :param center_point: (int or float, int or float)
                             or [int or float, int or float]
        :param radius: (int or float) > 0
        :param line_width: (int or float) > 0
        :param line_color: str
        :param fill_color: None or str
        """
        assert isinstance(center_point, (tuple, list)), type(center_point)
        assert len(center_point) == 2, len(center_point)
        assert isinstance(center_point[0], (int, float)), type(center_point[0])
        assert isinstance(center_point[1], (int, float)), type(center_point[1])

        assert isinstance(radius, (int, float)), type(radius)
        assert radius > 0, radius

        assert isinstance(line_width, (int, float)), type(line_width)
        assert line_width > 0, line_width

        assert isinstance(line_color, str), type(line_color)
        assert (fill_color is None) or isinstance(fill_color, str), \
            type(fill_color)

        line_width = (1 if line_width <= 1
                      else int(round(line_width)))

        radius = int(round(radius)) + int(round(line_width // 2))

        if radius > 1:
            pygamecolor = _simpleguicolor_to_pygamecolor(line_color)
            pygamefillcolor = (None if fill_color is None
                               else _simpleguicolor_to_pygamecolor(fill_color))

            center_point_rounded = _pos_round(center_point)

            if ((pygamecolor.a == 255) and
                    ((pygamefillcolor is None) or (pygamefillcolor.a == 255))):
                # Without alpha
                if pygamefillcolor is not None:
                    pygame.draw.circle(self._pygame_surface, pygamefillcolor,
                                       center_point_rounded, radius,
                                       0)
                if pygamecolor != pygamefillcolor:
                    pygame.draw.circle(self._pygame_surface, pygamecolor,
                                       center_point_rounded, radius,
                                       min(line_width, radius))
            elif ((pygamecolor.a > 0) or
                  ((pygamefillcolor is not None) and (pygamefillcolor.a > 0))):
                # With one or two alpha (not null)
                diameter = radius * 2
                s_alpha = pygame.surface.Surface((diameter, diameter),  # pylint: disable=too-many-function-args  # noqa
                                                 pygame.SRCALPHA)  # pylint: disable=no-member  # noqa

                if (pygamefillcolor is not None) and (pygamefillcolor.a > 0):
                    pygame.draw.circle(s_alpha, pygamefillcolor,
                                       (radius, radius), radius,
                                       0)
                if (pygamecolor != pygamefillcolor) and (pygamecolor.a > 0):
                    pygame.draw.circle(s_alpha, pygamecolor,
                                       (radius, radius), radius,
                                       min(line_width, radius))

                self._pygame_surface.blit(s_alpha,
                                          (center_point_rounded[0] - radius,
                                           center_point_rounded[1] - radius))
        elif radius > 0:  # == 1
            self.draw_point(center_point, line_color)


[docs]    def draw_image(self,  # pylint: disable=too-many-arguments,too-many-locals,too-many-branches,too-many-statements  # noqa
                   image,
                   center_source, width_height_source,
                   center_dest, width_height_dest,
                   rotation=0):
        # type: (Image, Sequence[Union[int, float]], Sequence[Union[int, float]], Sequence[Union[int, float]], Sequence[Union[int, float]], Union[int, float]) -> None  # noqa
        """
        Draw `image` on the canvas.

        Specify center position and size of the source (`image`)
        and center position and size of the destination (the canvas).

        Size of the source allow get a piece of `image`.
        If `width_height_source` is bigger than `image`
        then draw nothing.

        Size of the destination allow rescale the drawed image.

        `rotation` specify a clockwise rotation in radians.

        Each new Pygame surface used
        is added to `image._pygamesurfaces_cached`.
        See `Image._pygamesurfaces_cached_clear()`_ .

        .. _`Image._pygamesurfaces_cached_clear()`: image.html#SimpleGUICS2Pygame.simpleguics2pygame.image.Image._pygamesurfaces_cached_clear

        If number of surfaces in this caches
        is greater than `image._pygamesurfaces_cache_max_size`
        then remove the oldest surface.

        :param image: Image
        :param center_source: (int or float, int or float)
                              or [int or float, int or float]
        :param width_height_source: ((int or float) >= 0, (int or float) >= 0)
                                 or [(int or float) >= 0, (int or float) >= 0]
        :param center_dest: (int or float, int or float)
                            or [int or float, int or float]
        :param width_height_dest: ((int or float) >= 0, (int or float) >= 0)
                                  or [(int or float) >= 0, (int or float) >= 0]
        :param rotation: int or float
        """  # noqa
        assert isinstance(image, Image), type(image)

        assert isinstance(center_source, (tuple, list)), \
            type(center_source)
        assert len(center_source) == 2, len(center_source)
        assert isinstance(center_source[0], (int, float)), \
            type(center_source[0])
        assert isinstance(center_source[1], (int, float)), \
            type(center_source[1])

        assert isinstance(width_height_source, (tuple, list)), \
            type(width_height_source)
        assert len(width_height_source) == 2, len(width_height_source)
        assert isinstance(width_height_source[0], (int, float)), \
            type(width_height_source[0])
        assert width_height_source[0] >= 0, width_height_source[0]
        assert isinstance(width_height_source[1], (int, float)), \
            type(width_height_source[1])
        assert width_height_source[1] >= 0, width_height_source[1]

        assert isinstance(center_dest, (tuple, list)), type(center_dest)
        assert len(center_dest) == 2, len(center_dest)
        assert isinstance(center_dest[0], (int, float)), type(center_dest[0])
        assert isinstance(center_dest[1], (int, float)), type(center_dest[1])

        assert isinstance(width_height_dest, (tuple, list)), \
            type(width_height_dest)
        assert len(width_height_dest) == 2, len(width_height_dest)
        assert isinstance(width_height_dest[0], (int, float)), \
            type(width_height_dest[0])
        assert width_height_dest[0] >= 0, width_height_dest[0]
        assert isinstance(width_height_dest[1], (int, float)), \
            type(width_height_dest[1])
        assert width_height_dest[1] >= 0, width_height_dest[1]

        assert isinstance(rotation, (int, float)), type(rotation)

        if image._pygame_surface is None:  # pylint: disable=protected-access
            return

        # Calculate parameters
        width_source, height_source = width_height_source

        x0_source = center_source[0] - width_source / 2
        y0_source = center_source[1] - height_source / 2

        if x0_source >= 0:
            x0_source = int(round(x0_source))
        elif -1 < x0_source:  # rounding error correcting
            width_source -= x0_source
            x0_source = 0
        else:                 # outside of source image
            return

        if y0_source >= 0:
            y0_source = int(round(y0_source))
        elif -1 < y0_source:  # rounding error correcting
            height_source -= y0_source
            y0_source = 0
        else:                 # outside of source image
            return

        width_source = int(round(width_source))
        height_source = int(round(height_source))

        if ((x0_source + width_source > image.get_width() + 1) or
                (y0_source + height_source > image.get_height() + 1)):
            # Bigger than source image
            return

        if x0_source + width_source > image.get_width():
            # Keep this image (seem too big, maybe rounding error)
            width_source -= 1

        if y0_source + height_source > image.get_height():
            # Keep this image (seem too big, maybe rounding error)
            height_source -= 1

        width_height_dest = _pos_round(width_height_dest)

        rotation = int(round(-rotation * _RADIAN_TO_DEGREE)) % 360

        # Get in cache or build Pygame surface
        if sys.version_info[:2] >= (3, 2):
            move_to_end = image._pygamesurfaces_cached.move_to_end  # pylint: disable=protected-access  # noqa
        else:
            def move_to_end(key):  # type: (int) -> None
                """
                Move the `key` item to the newest place of the surfaces cache.

                :param key: tuple of 7 (int >= 0)
                """
                del image._pygamesurfaces_cached[key]  # pylint: disable=protected-access  # noqa

                image._pygamesurfaces_cached[key] = pygame_surface_image  # pylint: disable=protected-access  # noqa

        key = (x0_source, y0_source, width_source, height_source,
               width_height_dest[0], width_height_dest[1],
               rotation)
        pygame_surface_image = image._pygamesurfaces_cached.get(key)  # type: Optional[pygame.surface.Surface]  # pylint: disable=protected-access  # noqa

        if pygame_surface_image is not None:  # Result available
            move_to_end(key)
            if __debug__:
                image._pygamesurfaces_cached_counts[0] += 1  # pylint: disable=protected-access  # noqa
        else:                                 # Build result
            key_0 = key[:-1] + (0, )
            if rotation != 0:  # Get not rotated surface in cache
                pygame_surface_image = image._pygamesurfaces_cached.get(key_0)  # pylint: disable=protected-access  # noqa

            if pygame_surface_image is not None:  # Not rotated available
                move_to_end(key_0)
                if __debug__:
                    image._pygamesurfaces_cached_counts[1] += 1  # pylint: disable=protected-access  # noqa
            else:                                 # Build piece and/or resize
                if ((x0_source == 0) and (y0_source == 0) and
                        (width_source == image.get_width()) and
                        (height_source == image.get_height())):
                    pygame_surface_image = image._pygame_surface  # pylint: disable=protected-access  # noqa
                else:  # Get a piece in source
                    pygame_surface_image = image._pygame_surface.subsurface(  # pylint: disable=protected-access  # noqa
                        (x0_source, y0_source,
                         width_source, height_source))

                if ((width_height_dest[0] != width_source) or
                        (width_height_dest[1] != height_source)):
                    # Resize to destination dimensions
                    pygame_surface_image = pygame.transform.scale(
                        pygame_surface_image, width_height_dest)

                image._pygamesurfaces_cached[key_0] = pygame_surface_image  # pylint: disable=protected-access  # noqa

                if (self._frame_parent and  # pylint: disable=protected-access
                        self._frame_parent._print_stats_cache and  # pylint: disable=protected-access  # noqa
                        (len(image._pygamesurfaces_cached) == image._pygamesurfaces_cache_max_size)):  # pylint: disable=protected-access  # noqa
                    image._print_stats_cache(  # pylint: disable=protected-access  # noqa
                        'Surfaces full cache              ')
                elif len(image._pygamesurfaces_cached) > image._pygamesurfaces_cache_max_size:  # pylint: disable=protected-access  # noqa
                    image._pygamesurfaces_cached.popitem(False)  # pylint: disable=protected-access  # noqa

            if rotation != 0:  # Rotate
                pygame_surface_image = pygame.transform.rotate(
                    pygame_surface_image, rotation)

                image._pygamesurfaces_cached[key] = pygame_surface_image  # pylint: disable=protected-access  # noqa

                if (self._frame_parent and  # pylint: disable=protected-access
                        self._frame_parent._print_stats_cache and  # pylint: disable=protected-access  # noqa
                        (len(image._pygamesurfaces_cached) == image._pygamesurfaces_cache_max_size)):  # pylint: disable=protected-access  # noqa
                    image._print_stats_cache(  # pylint: disable=protected-access  # noqa
                        'Surfaces full cache with rotated ')
                elif len(image._pygamesurfaces_cached) > image._pygamesurfaces_cache_max_size:  # pylint: disable=protected-access  # noqa
                    image._pygamesurfaces_cached.popitem(False)  # pylint: disable=protected-access  # noqa

        # Draw the result
        self._pygame_surface.blit(
            pygame_surface_image,
            (int(round(center_dest[0] - pygame_surface_image.get_width() /
                       2)),
             int(round(center_dest[1] - pygame_surface_image.get_height() /
                       2))))
        if __debug__:
            image._draw_count += 1


[docs]    def draw_line(self,
                  point1, point2,
                  line_width, line_color):
        # type: (Sequence[Union[int, float]], Sequence[Union[int, float]], Union[int, float], str) -> None  # noqa
        """
        Draw a line segment from point1 to point2.

        :param point1: (int or float, int or float)
                       or [int or float, int or float]
        :param point2: (int or float, int or float)
                       or [int or float, int or float]
        :param line_width: (int or float) > 0
        :param line_color: str
        """
        assert isinstance(point1, (tuple, list)), type(point1)
        assert len(point1) == 2, len(point1)
        assert isinstance(point1[0], (int, float)), type(point1[0])
        assert isinstance(point1[1], (int, float)), type(point1[1])

        assert isinstance(point2, (tuple, list)), type(point2)
        assert len(point2) == 2, len(point2)
        assert isinstance(point2[0], (int, float)), type(point2[0])
        assert isinstance(point2[1], (int, float)), type(point2[1])

        assert isinstance(line_width, (int, float)), type(line_width)
        assert line_width > 0, line_width

        assert isinstance(line_color, str), type(line_color)

        pygamecolor = _simpleguicolor_to_pygamecolor(line_color)

        if pygamecolor.a == 255:  # without alpha
            pygame.draw.line(self._pygame_surface, pygamecolor,
                             _pos_round(point1), _pos_round(point2),
                             int(round(line_width)))
        elif pygamecolor.a > 0:   # with alpha (not null)
            x1, y1 = _pos_round(point1)
            x2, y2 = _pos_round(point2)  # pylint: disable=invalid-name  # noqa

            width = abs(x2 - x1) + line_width * 2
            height = abs(y2 - y1) + line_width * 2

            x_min = min(x1, x2)
            y_min = min(y1, y2)

            s_alpha = pygame.surface.Surface((width, height), pygame.SRCALPHA)  # pylint: disable=too-many-function-args,no-member  # noqa
            pygame.draw.line(s_alpha, pygamecolor,
                             (x1 - x_min + line_width,
                              y1 - y_min + line_width),
                             (x2 - x_min + line_width,
                              y2 - y_min + line_width),
                             int(round(line_width)))
            self._pygame_surface.blit(s_alpha,
                                      (x_min - line_width, y_min - line_width))


[docs]    def draw_point(self, position, color):
        # type: (Sequence[Union[int, float]], str) -> None
        """
        Draw a point.

        :param position: (int or float, int or float)
                         or [int or float, int or float]
        :param color: str
        """
        assert isinstance(position, (tuple, list)), type(position)
        assert len(position) == 2, len(position)
        assert isinstance(position[0], (int, float)), type(position[0])
        assert isinstance(position[1], (int, float)), type(position[1])

        assert isinstance(color, str), type(color)

        pygamecolor = _simpleguicolor_to_pygamecolor(color)

        if pygamecolor.a == 255:  # without alpha
            self._pygame_surface.set_at(_pos_round(position), pygamecolor)
        elif pygamecolor.a > 0:   # with alpha (not null)
            s_alpha = pygame.surface.Surface((1, 1), pygame.SRCALPHA)  # pylint: disable=too-many-function-args,no-member  # noqa
            s_alpha.set_at((0, 0), pygamecolor)
            self._pygame_surface.blit(s_alpha, _pos_round(position))


[docs]    def draw_polygon(self,
                     point_list,
                     line_width, line_color,
                     fill_color=None):
        # type: (Sequence[Sequence[Union[int, float]]], Union[int, float], str, Optional[str]) -> None  # noqa
        """
        Draw a polygon from a list of points.
        A segment is automatically drawed
        between the last point and the first point.

        If `fill color` is not None
        then fill with this color.

        If `line_width` > 1, ends are poorly made!

        :param point_list: not empty (tuple or list)
                           of ((int or float, int or float)
                           or [int or float, int or float])
        :param line_width: (int or float) > 0
        :param line_color: str
        :param fill_color: None or str
        """
        assert isinstance(point_list, (tuple, list)), type(point_list)
        assert len(point_list) > 0, len(point_list)

        if __debug__:
            for point in point_list:
                assert isinstance(point, (tuple, list)), type(point)
                assert len(point) == 2, len(point)
                assert isinstance(point[0], (int, float)), type(point[0])
                assert isinstance(point[1], (int, float)), type(point[1])

        assert isinstance(line_width, (int, float)), type(line_width)
        assert line_width >= 0, line_width

        assert isinstance(line_color, str), type(line_color)
        assert (fill_color is None) or isinstance(fill_color, str), \
            type(fill_color)

        if len(point_list) == 1:
            return

        pygamecolor = _simpleguicolor_to_pygamecolor(line_color)
        pygamefillcolor = (None if fill_color is None
                           else _simpleguicolor_to_pygamecolor(fill_color))

        point_list_rounded = [_pos_round(point) for point in point_list]

        del point_list

        line_width = int(round(line_width))

        if ((pygamecolor.a == 255) and
                ((pygamefillcolor is None) or (pygamefillcolor.a == 255))):
            # Without alpha
            if pygamefillcolor is not None:
                pygame.draw.polygon(self._pygame_surface, pygamefillcolor,
                                    point_list_rounded, 0)
            if pygamecolor != pygamefillcolor:
                pygame.draw.lines(self._pygame_surface, pygamecolor, True,
                                  point_list_rounded, line_width)
        elif ((pygamecolor.a > 0) or
              ((pygamefillcolor is not None) and (pygamefillcolor.a > 0))):
            # With one or two alpha (not null)
            s_alpha = pygame.surface.Surface((self._width, self._height),  # pylint: disable=too-many-function-args  # noqa
                                             pygame.SRCALPHA)  # pylint: disable=no-member  # noqa

            if (pygamefillcolor is not None) and (pygamefillcolor.a > 0):
                pygame.draw.polygon(s_alpha, pygamefillcolor,
                                    point_list_rounded, 0)
            if (pygamecolor != pygamefillcolor) and (pygamecolor.a > 0):
                pygame.draw.lines(s_alpha, pygamecolor, True,
                                  point_list_rounded, line_width)

            self._pygame_surface.blit(s_alpha, (0, 0))


[docs]    def draw_polyline(self,
                      point_list,
                      line_width, line_color):
        # type: (Sequence[Sequence[Union[int, float]]], Union[int, float], str) -> None  # noqa
        """
        Draw line segments between a list of points.

        If `line_width` > 1, ends are poorly made!

        :param point_list: not empty (tuple or list)
                           of ((int or float, int or float)
                           or [int or float, int or float])
        :param line_width: (int or float) > 0
        :param line_color: str
        """
        assert isinstance(point_list, (tuple, list)), type(point_list)
        assert len(point_list) > 0, len(point_list)

        if __debug__:
            for point in point_list:
                assert isinstance(point, (tuple, list)), type(point)
                assert len(point) == 2, len(point)
                assert isinstance(point[0], (int, float)), type(point[0])
                assert isinstance(point[1], (int, float)), type(point[1])

        assert isinstance(line_width, (int, float)), type(line_width)
        assert line_width > 0, line_width

        assert isinstance(line_color, str), type(line_color)

        if len(point_list) == 1:
            return

        pygamecolor = _simpleguicolor_to_pygamecolor(line_color)

        point_list_rounded = [_pos_round(point) for point in point_list]

        del point_list

        line_width = int(round(line_width))

        if pygamecolor.a == 255:  # without alpha
            pygame.draw.lines(self._pygame_surface, pygamecolor, False,
                              point_list_rounded, line_width)
        elif pygamecolor.a > 0:   # with alpha (not null)
            s_alpha = pygame.surface.Surface((self._width, self._height),  # pylint: disable=too-many-function-args  # noqa
                                             pygame.SRCALPHA)  # pylint: disable=no-member  # noqa

            pygame.draw.lines(s_alpha, pygamecolor, False,
                              point_list_rounded, line_width)

            self._pygame_surface.blit(s_alpha, (0, 0))


[docs]    def draw_text(self,  # pylint: disable=too-many-arguments
                  text, point,
                  font_size, font_color,
                  font_face='serif',
                  _font_size_coef=3 / 4):
        # type: (str, Sequence[Union[int, float]], Union[int, float], str, str, Union[int, float]) -> None  # noqa
        """
        Draw the `text` string at the position `point`.

        (`point[0]` is the left of the text,
        `point[1]` is the bottom of the text.)

        If correponding font in Pygame is not founded,
        then use the default `pygame.font.Font`.

        `_font_size_coef` is used to adjust the vertical positioning.
        **(This paramater is not available in SimpleGUI of CodeSkulptor.)**

        :warning: This method can't draw multiline text.

        To draw multiline text, see `simplegui_lib_draw.draw_text_multi()`_ .

        .. _`simplegui_lib_draw.draw_text_multi()`: ../simplegui_lib_draw.html#SimpleGUICS2Pygame.simplegui_lib_draw.draw_text_multi

        :param text: str
        :param point: (int or float, int or float)
                      or [int or float, int or float]
        :param font_size: (int or float) >= 0
        :param font_color: str
        :param font_face: str == 'monospace', 'sans-serif', 'serif'
        :param _font_size_coef: int or float

        :raise: ValueError if text contains unprintable whitespace character

        **(Alpha color channel don't work!!!)**
        """  # noqa
        assert isinstance(text, str), type(text)

        assert isinstance(point, (tuple, list)), type(point)
        assert len(point) == 2, len(point)
        assert isinstance(point[0], (int, float)), type(point[0])
        assert isinstance(point[1], (int, float)), type(point[1])

        assert isinstance(font_size, (int, float)), type(font_size)
        assert font_size >= 0, font_size

        assert isinstance(font_color, str), type(font_color)

        assert isinstance(font_face, str), type(font_face)
        assert font_face in _SIMPLEGUIFONTFACE_TO_PYGAMEFONTNAME, font_face

        assert isinstance(_font_size_coef, (int, float)), type(_font_size_coef)

        if text == '':
            return

        if _RE_UNPRINTABLE_WHITESPACE_CHAR.search(text):
            raise ValueError('text may not contain non-printing characters')

        pygamecolor = _simpleguicolor_to_pygamecolor(font_color)
        font_size = int(round(font_size))

        if (pygamecolor.a > 0) and (font_size > 0):
            pygame_surface_text = _simpleguifontface_to_pygamefont(
                font_face, font_size).render(text, True, pygamecolor)

            # if pygamecolor.a == 255:  # without alpha
            self._pygame_surface.blit(
                pygame_surface_text,
                (point[0],
                 (point[1] -
                  pygame_surface_text.get_height() * _font_size_coef)))


            # else:                     # with alpha (not null)
            #     # Don't work!!!
            #     s_alpha = pygame.surface.Surface((pygame_surface_text.get_width(),  # noqa
            #                                       pygame_surface_text.get_height()),  # noqa
            #                                      pygame.SRCALPHA)
            #     s_alpha.blit(pygame_surface_text, (0, 0))
            #     self._pygame_surface.blit(
            #         s_alpha,
            #         (point[0],
            #          (point[1] -
            #           pygame_surface_text.get_height() * _font_size_coef)))


#
# SimpleGUI function
####################
[docs]def create_invisible_canvas(width, height):  # type: (int, int) -> Canvas
    """
    NOT IMPLEMENTED!
    (Return a "weak" `Canvas`.)

    (Available in SimpleGUI of CodeSkulptor
    but *not in CodeSkulptor documentation*!)

    :param width: int >= 0
    :param height: int >= 0

    :return: Canvas
    """
    assert isinstance(width, int), type(width)
    assert width >= 0, width

    assert isinstance(height, int), type(height)
    assert height >= 0, height

    return Canvas(None, width, height)





          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simpleguics2pygame.control

# -*- coding: latin-1 -*-

"""
simpleguics2pygame module: simpleguics2pygame/control.

Classes Control and TextAreaControl.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2015-2016, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: November 29, 2020
"""

from __future__ import division
from __future__ import print_function

# print('IMPORT', __name__)


__all__ = ('Control', 'TextAreaControl')


try:
    from typing import Any, Callable, Optional, Tuple, Union
except ImportError:
    pass

import pygame

from SimpleGUICS2Pygame.simpleguics2pygame._colors import _SIMPLEGUICOLOR_TO_PYGAMECOLOR  # pylint: disable=no-name-in-module  # noqa
from SimpleGUICS2Pygame.simpleguics2pygame._fonts import _simpleguifontface_to_pygamefont  # pylint: disable=no-name-in-module  # noqa


#
# "Private" function
####################
def _text_to_text_cut(text, width, pygame_font):
    # type: (str, int, pygame.font.Font) -> Tuple[str, ...]
    """
    Cut `text` in pieces smaller `width`.

    **(Not available in SimpleGUI of CodeSkulptor.)**

    :param text: str
    :param width: int >= 0
    :param pygame_font: pygame.font.Font

    :return: tuple of str
    """
    assert isinstance(text, str), type(text)

    assert isinstance(width, int), type(width)
    assert width >= 0, width

    assert isinstance(pygame_font, pygame.font.Font), type(pygame_font)

    text_cut = []

    line = ''
    tested = ''
    for piece in text.split():
        tested = (line + ' ' + piece if line
                  else piece)
        if pygame_font.size(tested)[0] <= width:
            line = tested
        else:
            if line:
                text_cut.append(line)
            line = piece

    if line:
        text_cut.append(line)

    return tuple(text_cut)


#
# Classes
#########
[docs]class Control:  # pylint: disable=too-many-instance-attributes
    """Control similar to SimpleGUI `Control` (button and label) of CodeSkulptor."""  # noqa

    _button_background_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['silver']
    """`pygame.Color` of the background in the button."""

    _button_selected_background_pygame_color = pygame.Color('#f0f0f0')   # pylint: disable=invalid-name  # noqa
    """`pygame.Color` of the background in the button when it has pressed."""

    _button_text_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['black']
    """`pygame.Color` of text in the button."""

    _button_pygame_font = _simpleguifontface_to_pygamefont(None, 20)
    """`pygame.font.Font` of text in the button."""

    _button_padding_x = 5
    """Horizontal padding in the button."""

    _button_padding_y = 3
    """Vertical padding in the button."""

    _label_text_pygame_color = _button_text_pygame_color
    """`pygame.Color` of the label."""

    _label_pygame_font = _button_pygame_font
    """`pygame.font.Font` of the label."""

[docs]    def __init__(self,
                 frame,
                 text,
                 button_handler=None, width=None):
        # type: (pygame.Frame, str, Optional[Callable[[], Any]], Optional[int]) -> None  # noqa
        r"""
        Set a button (if button_handler is not None)
        or a label (if button_handler is None)
        in the control panel.

        **Don't use directly**,
        use `Frame.add_button()` or `Frame.add_label()`.

        :param frame: Frame
        :param text: str
        :param button_handler: None or (function () -> \*)
        :param width: None or int
        """
        assert isinstance(text, str), type(text)
        assert (button_handler is None) or callable(button_handler), \
            type(button_handler)
        assert (width is None) or isinstance(width, int), type(width)

        self._frame_parent = frame

        # If is None then it's a label, else it's a button
        self._button_handler = button_handler

        self._width = (max(0, int(round(width))) if width is not None
                       else None)

        self._text = text
        self._text_cut = _text_to_text_cut(
            text,
            (self._width if self._width is not None
             else self._frame_parent._control_width),  # pylint: disable=protected-access  # noqa
            (Control._label_pygame_font if button_handler is not None
             else Control._button_pygame_font))

        self._x1 = 0
        self._y1 = (frame._controls[-1]._y2 + 2 if frame._controls  # pylint: disable=protected-access  # noqa
                    else 0)
        self._x2 = 0
        self._y2 = 0


[docs]    def __repr__(self):  # type: () -> str
        """
        Return `'<Control object>'`.

        :return: str
        """
        return '<Control object>'


[docs]    def _mouse_left_button(self, pressed):  # type: (bool) -> None
        """
        Deal a click of left mouse button on the zone of this `Control`.

        If `pressed`
        then select this Control,
        else unselect and run the button handler (if exist).

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param pressed: bool
        """
        assert isinstance(pressed, bool), type(pressed)

        self._frame_parent._control_selected = (self if pressed  # pylint: disable=protected-access  # noqa
                                                else None)
        self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa
        if (not pressed) and (self._button_handler is not None):
            self._button_handler()


[docs]    def _draw(self):  # type: () -> None
        """
        Draw the control object in the control panel.

        **(Not available in SimpleGUI of CodeSkulptor.)**
        """
        if self._button_handler is None:
            self._draw_label()
        else:
            self._draw_button()


[docs]    def _draw_button(self):  # type: () -> None
        """
        Draw the the control object as a button.

        **(Not available in SimpleGUI of CodeSkulptor.)**
        """
        # Prepare text
        seq = []

        width_max = 0
        height_total = 0
        for text in self._text_cut:
            pygame_surface_text = Control._button_pygame_font.render(
                text,
                True,
                Control._button_text_pygame_color)

            text_width, text_height = pygame_surface_text.get_size()
            width_max = max(width_max, text_width)
            height_total += text_height

            seq.append((pygame_surface_text, text_width, text_height))

        # Button
        width = (width_max + Control._button_padding_x * 2
                 if self._width is None
                 else max(self._width,
                          width_max + Control._button_padding_x * 2))

        height = height_total + Control._button_padding_y * 2

        pygame_surface_button = pygame.surface.Surface((width, height))  # pylint: disable=too-many-function-args  # noqa
        pygame_surface_button.fill(self._frame_parent._controlpanel_background_pygame_color)  # pylint: disable=protected-access  # noqa

        for i, color in enumerate(
                ((Control._button_selected_background_pygame_color
                  if self._frame_parent._control_selected == self  # pylint: disable=protected-access  # noqa
                  else Control._button_background_pygame_color),
                 Control._button_text_pygame_color)):
            pygame.draw.polygon(pygame_surface_button, color,
                                ((3, 0),
                                 (width - 4, 0),
                                 (width - 1, 3),
                                 (width - 1, height - 4),
                                 (width - 4, height - 1),
                                 (3, height - 1),
                                 (0, height - 4),
                                 (0, 3)),
                                i)  # button with rounded corners

        # Draw text
        y = Control._button_padding_y
        for pygame_surface_text, text_width, text_height in seq:
            pygame_surface_button.blit(pygame_surface_text,
                                       ((width - text_width) // 2,
                                        y))
            y += text_height

        # Draw complete button
        self._frame_parent._controlpanel_pygame_surface.blit(  # pylint: disable=protected-access  # noqa
            pygame_surface_button, (self._x1, self._y1))

        self._x2 = self._x1 + width
        self._y2 = self._y1 + height


[docs]    def _draw_label(self):  # type: () -> None
        """
        Draw the the control object as a label.

        **(Not available in SimpleGUI of CodeSkulptor.)**
        """
        if self._text_cut:
            width_max = 0

            self._y2 = self._y1

            for text in self._text_cut:
                pygame_surface_text = Control._label_pygame_font.render(
                    text, True, Control._label_text_pygame_color)

                width, height = pygame_surface_text.get_size()
                width_max = max(width_max, width)

                self._frame_parent._controlpanel_pygame_surface.blit(  # pylint: disable=protected-access  # noqa
                    pygame_surface_text, (self._x1, self._y2))
                self._y2 += height

            self._x2 = self._x1 + width_max
        else:
            self._x2 = self._x1
            self._y2 = self._y1 + Control._label_pygame_font.size('')[1]


[docs]    def _pos_in(self, x, y):
        # type: (Union[int, float], Union[int, float]) -> bool
        """
        If position (`x`, `y`) is on the zone of this `aControl`
        then return `True`,
        else return `False`.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param x: int or float
        :param y: int or float

        :return: bool
        """
        assert isinstance(x, (int, float)), type(x)
        assert isinstance(y, (int, float)), type(y)

        return ((self._x1 <= x <= self._x2) and
                (self._y1 <= y <= self._y2))


[docs]    def get_text(self):  # type: () -> str
        """
        Return the text of the button or the label.

        :return: str
        """
        return self._text


[docs]    def set_text(self, text):  # type: (str) -> None
        """
        Change the text of the button or the label.

        :param text: str
        """
        assert isinstance(text, str), type(text)

        self._text = text
        self._text_cut = _text_to_text_cut(
            text,
            (self._width if self._width
             else self._frame_parent._control_width),  # pylint: disable=protected-access  # noqa
            (Control._label_pygame_font if self._button_handler is not None
             else Control._button_pygame_font))

        self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa




[docs]class TextAreaControl:  # pylint: disable=too-many-instance-attributes
    """
    TextAreaControl similar
    to SimpleGUI `TextAreaControl` (input) of CodeSkulptor.
    """

    _input_background_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['white']
    """`pygame.Color` of the background in the input box."""

    _input_mark_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['lime']
    """`pygame.Color` of the end mark of text in the input box."""

    _input_padding_x = 5
    """Horizontal padding in the input box."""

    _input_padding_y = 3
    """Vertical padding in the input box."""

    _input_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['black']
    """`pygame.Color` of the text in the input box."""

    _input_pygame_font = Control._label_pygame_font  # pylint: disable=protected-access  # noqa
    """`pygame.font.Font` of the text in the input box."""

    _input_selected_background_pygame_color = \
        _SIMPLEGUICOLOR_TO_PYGAMECOLOR['white']  # pylint: disable=invalid-name
    """`pygame.Color` of the background in the input box when it has focus."""

    _label_text_pygame_color = Control._label_text_pygame_color  # pylint: disable=protected-access  # noqa
    """`pygame.Color` of the label of the input box."""

    _label_pygame_font = _input_pygame_font
    """`pygame.font.Font` of the label of the input box."""

[docs]    def __init__(self,
                 frame,
                 label_text,
                 input_handler, input_width):
        # type: (pygame.Frame, str, Optional[Callable[[str], Any]], Union[int, float]) -> None  # noqa
        """
        Set a input box in the control panel.

        **Don't use directly**, use `Frame.add_input()`.

        :param frame: Frame
        :param label_text: str
        :param input_handler: function (str) -> *
        :param input_width: int or float
        """
        assert isinstance(label_text, str), type(label_text)
        assert callable(input_handler), type(input_handler)
        assert isinstance(input_width, (int, float)), type(input_width)

        self._frame_parent = frame

        self._input_handler = input_handler
        self._width = (int(round(input_width)) if input_width >= 0
                       else frame._control_width)  # pylint: disable=protected-access  # noqa

        self._label_text = label_text
        self._label_text_cut = _text_to_text_cut(
            label_text, frame._control_width,  # pylint: disable=protected-access  # noqa
            TextAreaControl._input_pygame_font)

        self._x1 = 0
        self._y1 = (frame._controls[-1]._y2 + 2 if frame._controls  # pylint: disable=protected-access  # noqa
                    else 0)
        self._x2 = 0
        self._y2 = 0

        self._input_pos = 0
        self._input_text = ''


[docs]    def __repr__(self):  # type: () -> str
        """
        Return `'<TextAreaControl object>'`.

        :return: str
        """
        return '<TextAreaControl object>'


[docs]    def _draw(self):  # pylint: disable=too-many-locals
        # type: () -> None
        """
        Draw the input box and his label.

        **(Not available in SimpleGUI of CodeSkulptor.)**
        """
        # Display the label
        label_width = 0

        self._y2 = self._y1

        for text in self._label_text_cut:
            pygame_surface_text = TextAreaControl._label_pygame_font.render(
                text, True, TextAreaControl._label_text_pygame_color)

            width, height = pygame_surface_text.get_size()
            label_width = max(label_width, width)

            self._frame_parent._controlpanel_pygame_surface.blit(  # pylint: disable=protected-access  # noqa
                pygame_surface_text, (self._x1, self._y2))
            self._y2 += height

        # Display the input text in the input box
        selected = (self._frame_parent._control_selected == self)  # pylint: disable=protected-access  # noqa

        pygame_surface_text = TextAreaControl._input_pygame_font.render(
            self._input_text, True, TextAreaControl._input_pygame_color)

        text_width, text_height = pygame_surface_text.get_size()

        if self._input_pos < len(self._input_text):
            pygame_surface_text_before_cursor = TextAreaControl._input_pygame_font.render(  # pylint: disable=invalid-name  # noqa
                self._input_text[:self._input_pos], True,
                TextAreaControl._input_pygame_color)

            text_before_cursor_width, _ = \
                pygame_surface_text_before_cursor.get_size()
        else:
            text_before_cursor_width = text_width

        rect_y = self._y2 + 2
        rect_height = text_height + 2 + TextAreaControl._input_padding_y * 2

        pygame.draw.rect(
            self._frame_parent._controlpanel_pygame_surface,  # pylint: disable=protected-access  # noqa
            (TextAreaControl._input_selected_background_pygame_color
             if selected
             else TextAreaControl._input_background_pygame_color),
            (self._x1, rect_y,
             self._width, rect_height),
            0)

        pygame.draw.rect(self._frame_parent._controlpanel_pygame_surface,  # pylint: disable=protected-access  # noqa
                         TextAreaControl._input_pygame_color,
                         (self._x1, rect_y,
                          self._width, rect_height),
                         1)

        text_x = self._x1 + 1 + TextAreaControl._input_padding_x
        text_y = rect_y + 1 + TextAreaControl._input_padding_y

        max_text_width = self._width - 2 - TextAreaControl._input_padding_x * 2
        offset_text_x = max(0, text_width - max_text_width)
        text_width = min(text_width, max_text_width)

        cursor_x = text_x - offset_text_x + text_before_cursor_width
        if (text_width >= max_text_width) and (text_x + 10 > cursor_x):
            diff = text_x + (10
                             if self._input_pos > 0
                             else 0) - cursor_x
            offset_text_x -= diff
            text_width += diff
            cursor_x += diff

        if selected:
            # Draw cursor
            pygame.draw.line(self._frame_parent._controlpanel_pygame_surface,  # pylint: disable=protected-access  # noqa
                             self._input_mark_pygame_color,
                             (cursor_x, text_y - 1),
                             (cursor_x, text_y + text_height + 1), 1)

        # Draw text
        self._frame_parent._controlpanel_pygame_surface.blit(  # pylint: disable=protected-access  # noqa
            pygame_surface_text,
            (text_x, text_y),
            (offset_text_x, 0, text_width, text_height))

        # Set bottom-right position
        self._x2 = self._x1 + max(label_width, self._width)
        self._y2 += rect_height


[docs]    def _key(self, pygame_event):  # pylint: disable=too-many-branches,too-many-statements,too-many-return-statements  # noqa
        # type: (pygame.event.Event) -> None
        """
        Deal key pressed
        when this `TextAreaControl` have focus.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param pygame_event: pygame.Event KEYDOWN or KEYUP
        """
        assert 0 <= self._input_pos <= len(self._input_text), \
            (self._input_pos, len(self._input_text), self._input_text)

        if pygame_event.key == pygame.K_END:             # End  # pylint: disable=no-member,no-else-return  # noqa
            # Set position to end
            if self._input_pos < len(self._input_text):
                self._input_pos = len(self._input_text)
                self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa

            return
        elif pygame_event.key == pygame.K_ESCAPE:        # Escape  # pylint: disable=no-member  # noqa
            # Erase all
            if self._input_pos != '':
                self._input_pos = 0
                self._input_text = ''
                self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa

            return
        elif pygame_event.key == pygame.K_HOME:          # Home  # pylint: disable=no-member  # noqa
            # Set position to begining
            if self._input_pos > 0:
                self._input_pos = 0
                self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa

            return
        elif pygame_event.key == pygame.K_LEFT:          # Left  # pylint: disable=no-member  # noqa
            # Move backward position
            if self._input_pos > 0:
                self._input_pos = (
                    self._input_text[:self._input_pos].rstrip().rfind(' ') + 1
                    if pygame_event.mod & pygame.KMOD_CTRL  # pylint: disable=no-member  # noqa
                    else self._input_pos - 1)
                self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa

            return
        elif ((pygame_event.key == pygame.K_RETURN) or  # pylint: disable=no-member  # noqa
              (pygame_event.key == pygame.K_KP_ENTER)):  # Return  # pylint: disable=no-member  # noqa
            # Valid text and run handler
            self._frame_parent._control_selected = None  # pylint: disable=protected-access  # noqa
            self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa
            self._input_handler(self._input_text)

            return
        elif pygame_event.key == pygame.K_RIGHT:         # Right  # pylint: disable=no-member  # noqa
            # Move forward position
            if self._input_pos < len(self._input_text):
                if pygame_event.mod & pygame.KMOD_CTRL:  # pylint: disable=no-member  # noqa
                    i = self._input_pos
                    while ((i < len(self._input_text)) and
                           (self._input_text[i] == ' ')):
                        i += 1
                    i = self._input_text.find(' ', i)
                    self._input_pos = (i
                                       if i >= 0
                                       else len(self._input_text))
                else:
                    self._input_pos += 1
                self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa

            return
        elif pygame_event.key == pygame.K_TAB:           # Tab  # pylint: disable=no-member  # noqa
            # Give focus to the next input box (if exist)
            i = 0
            while self._frame_parent._controls[i] != self:  # pylint: disable=protected-access  # noqa
                i += 1
            i += 1
            while ((i < len(self._frame_parent._controls)) and  # pylint: disable=protected-access  # noqa
                   not isinstance(self._frame_parent._controls[i],  # pylint: disable=protected-access  # noqa
                                  TextAreaControl)):
                i += 1

            self._frame_parent._control_selected = (  # pylint: disable=protected-access  # noqa
                self._frame_parent._controls[i]  # pylint: disable=protected-access  # noqa
                if i < len(self._frame_parent._controls)  # pylint: disable=protected-access  # noqa
                else None)
            self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa

            return

        old = self._input_text

        if pygame_event.key == pygame.K_BACKSPACE:  # Backspace  # pylint: disable=no-member  # noqa
            # Delete previous character(s)
            new_pos = (
                self._input_text[:self._input_pos].rstrip().rfind(' ') + 1
                if pygame_event.mod & pygame.KMOD_CTRL  # pylint: disable=no-member  # noqa
                else self._input_pos - 1)
            self._input_text = (self._input_text[:new_pos] +
                                self._input_text[self._input_pos:])
            self._input_pos = new_pos
        elif pygame_event.key == pygame.K_DELETE:   # Delete  # pylint: disable=no-member  # noqa
            # Delete next character(s)
            if pygame_event.mod & pygame.KMOD_CTRL:  # pylint: disable=no-member  # noqa
                i = self._input_pos
                while ((i < len(self._input_text)) and
                       (self._input_text[i] == ' ')):
                    i += 1
                i = self._input_text.find(' ', i)
                self._input_text = (self._input_text[:self._input_pos] +
                                    (self._input_text[i:] if i >= 0
                                     else ''))
            else:
                self._input_text = (self._input_text[:self._input_pos] +
                                    self._input_text[self._input_pos + 1:])
        elif len(pygame_event.unicode) == 1:        # Other key
            # Add character
            self._input_text = (self._input_text[:self._input_pos] +
                                pygame_event.unicode +
                                self._input_text[self._input_pos:])
            self._input_pos += 1

        if self._input_text != old:
            # Text was modified
            try:
                # In Python 2, maybe self._input_text is unicode,
                # try to convert to str
                self._input_text = str(self._input_text)
                self._input_pos = min(self._input_pos, len(self._input_text))
            except Exception:  # pylint: disable=broad-except
                pass

            self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa


[docs]    def _mouse_left_button(self, pressed):  # type: (bool) -> None
        """
        Deal a click of left mouse button
        on the zone of this `TextAreaControl`.

        If `pressed`
        then give it the focus.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param pressed: bool
        """
        assert isinstance(pressed, bool), type(pressed)

        if pressed:
            self._frame_parent._control_selected = self  # pylint: disable=protected-access  # noqa
            self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa


[docs]    def _pos_in(self, x, y):
        # type: (Union[int, float], Union[int, float]) -> bool
        """
        If position (`x`, `y`) is on the zone of this `TextAreaControl`
        then return `True`,
        else return `False`.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param x: int or float
        :param y: int or float

        :return: bool
        """
        assert isinstance(x, (int, float)), type(x)
        assert isinstance(y, (int, float)), type(y)

        return ((self._x1 <= x <= self._x2) and
                (self._y1 <= y <= self._y2))


[docs]    def get_text(self):  # type: () -> str
        """
        Return the text of the input box.

        :return: str (or unicode in Python 2)
        """
        return self._input_text


[docs]    def set_text(self, input_text):  # type: (str) -> None
        """
        Change the text in the input box.

        :param input_text: str
        """
        assert isinstance(input_text, str), type(input_text)

        self._input_text = input_text

        self._frame_parent._draw_controlpanel()  # pylint: disable=protected-access  # noqa






          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simpleguics2pygame.frame

# -*- coding: latin-1 -*-
# pylint: disable=too-many-lines

"""
simpleguics2pygame module: simpleguics2pygame/frame.

Class Frame.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2015-2016, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: November 29, 2020
"""

from __future__ import division
from __future__ import print_function

# print('IMPORT', __name__)


import os.path
import random
import sys

try:
    from typing import Any, Callable, List, Optional, Sequence, Tuple, Union
except ImportError:
    pass

import pygame


__all__ = ('Frame',
           'create_frame')


from SimpleGUICS2Pygame.simpleguics2pygame._arguments import _CONFIG  # pylint: disable=no-name-in-module  # noqa


from SimpleGUICS2Pygame.simpleguics2pygame import _colors, _fonts, _joypads, _media  # pylint: disable=wrong-import-position,ungrouped-imports,unused-import  # noqa

from SimpleGUICS2Pygame.simpleguics2pygame._colors import _SIMPLEGUICOLOR_TO_PYGAMECOLOR, _simpleguicolor_to_pygamecolor  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa
from SimpleGUICS2Pygame.simpleguics2pygame._fonts import _SIMPLEGUIFONTFACE_TO_PYGAMEFONTNAME, _simpleguifontface_to_pygamefont  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa

from SimpleGUICS2Pygame.simpleguics2pygame.canvas import Canvas  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa
from SimpleGUICS2Pygame.simpleguics2pygame.control import Control, TextAreaControl  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa
from SimpleGUICS2Pygame.simpleguics2pygame.image import Image  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa
from SimpleGUICS2Pygame.simpleguics2pygame.keys import KEY_MAP, _SIMPLEGUIKEY_TO_STATUSKEY, _pygamekey_to_simpleguikey  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa
from SimpleGUICS2Pygame.simpleguics2pygame.timer import _STOP_TIMERS, Timer, create_timer  # pylint: disable=wrong-import-position,no-name-in-module,ungrouped-imports  # noqa


#
# Class
#######
[docs]class Frame:  # pylint: disable=too-many-instance-attributes
    """Frame similar to SimpleGUI `Frame` of CodeSkulptor."""

    _background_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['white']
    """Default background color of frame."""

    _canvas_border_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['black']
    """Border color of canvas."""

    _controlpanel_background_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['white']  # pylint: disable=invalid-name  # noqa
    """Background color of control panel."""

    _cursor_auto_hide = False
    """
    When move cursor,
    if `True`
    then hide cursor when on canvas,
    else show cursor.
    """

    _display_fps_average = _CONFIG['--display-fps']
    """
    If `True`
    then display FPS average on the canvas.
    """

    _fps = _CONFIG['--fps']
    """Frames per second drawed (frequency of draw and check events)"""

    _frame_padding = _CONFIG['--frame-padding']
    """The padding in pixels around the canvas"""

    _frame_instance = None
    """The only instance of Frame."""

    _keep_timers = (True if _CONFIG['--keep-timers']
                    else (False if _STOP_TIMERS
                          else None))
    """
    If `None`
    then ask (when stop frame) if it should be stop timers when program ending.
    (This is the default behavior.)

    If `True`
    then timers keep running when program ending.

    If `False`
    then stop all timers when program ending.
    """

    _hide_controlpanel = _CONFIG['--no-controlpanel']
    """
    If `True`
    then hide control panel (and status box).
    """

    _hide_status = _CONFIG['--no-status']
    """
    If `True`
    then hide status box.
    """

    _print_stats_cache = _CONFIG['--print-stats-cache']
    """
    If `True`
    then print some statistics of caches after frame stopped.
    """

    _pygame_mode_flags = ((pygame.FULLSCREEN | pygame.HWSURFACE  # pylint: disable=no-member  # noqa
                           if _CONFIG['--fullscreen']
                           else 0) |
                          (pygame.NOFRAME  # pylint: disable=no-member
                           if _CONFIG['--no-border']
                           else 0))
    """
    Default options of graphic mode.

    See https://www.pygame.org/docs/ref/display.html#pygame.display.set_mode
    """

    _pygame_mode_depth = 0
    """
    Default number of bits used to represent color.

    See https://www.pygame.org/docs/ref/display.html#pygame.display.set_mode
    """

    _save_canvas_requests = []  # type: List[str]
    """List of filenames in which to save canvas image."""

    _statuskey_background_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['white']  # pylint: disable=invalid-name  # noqa
    """`pygame.Color` of background in status key box."""

    _statuskey_height = 20
    """Height of the status key box."""

    _statuskey_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['black']
    """`pygame.Color` of status key box (text and rectangle)."""

    _statuskey_pygame_font = pygame.font.Font(None, _statuskey_height)
    """`pygame.font.Font` of status key box."""

    _statusmouse_background_pygame_color = _SIMPLEGUICOLOR_TO_PYGAMECOLOR['white']  # pylint: disable=invalid-name  # noqa
    """`pygame.Color` of background in status mouse box."""

    _statusmouse_height = _statuskey_height
    """Height of the status mouse box."""

    _statusmouse_pygame_color = _statuskey_pygame_color
    """`pygame.Color` of status mouse box (text and rectangle)."""

    _statusmouse_pygame_font = pygame.font.Font(None, _statusmouse_height)
    """`pygame.font.Font` of status mouse box."""

[docs]    @classmethod
    def _pygamecolors_cached_clear(cls):  # type: () -> None
        """
        Empty the cache of Pygame colors used.

        Each color used is cached to accelerate drawing.
        If you use many many different colors maybe use this function
        to free memory.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        Side effect: Empty `_colors._PYGAMECOLORS_CACHED`.
        """  # noqa
        _colors._PYGAMECOLORS_CACHED = dict()  # pylint: disable=protected-access  # noqa


[docs]    @classmethod
    def _pygamefonts_cached_clear(cls):  # type: () -> None
        """
        Empty the cache of Pygame fonts used.

        Each font used with each size is cached to accelerate drawing.
        If you use many many different sizes maybe use this function
        to free memory.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        Side effect: Empty `_fonts.__PYGAMEFONTS_CACHED`.
        """
        _fonts.__PYGAMEFONTS_CACHED = dict()  # pylint: disable=protected-access  # noqa


[docs]    @classmethod
    def _set_cursor_visible(cls, visible=True):  # type: (bool) -> None
        """
        If visible is `True`
        then show cursor,
        else hide cursor.

        Independently of `_cursor_auto_hide` value.

        :param visible: bool
        """
        pygame.mouse.set_visible(visible)


[docs]    def __init__(self,  # pylint: disable=too-many-statements
                 title,
                 canvas_width, canvas_height,
                 control_width=200):
        # type: (str, Union[int, float], Union[int, float], Union[int, float]) -> None  # noqa
        """
        Set the frame.

        **Don't use directly**, use create_frame().

        :param title: str
        :param canvas_width: (int or float) >= 0
        :param canvas_height: (int or float) >= 0
        :param control_width: (int or float) >= 0
        """
        assert Frame._frame_instance is None, \
            "You can't instantiate two Frame!"

        assert isinstance(title, str), type(title)

        assert isinstance(canvas_width, (int, float)), type(canvas_width)
        assert canvas_width >= 0, canvas_width

        assert isinstance(canvas_height, (int, float)), type(canvas_height)
        assert canvas_height >= 0, canvas_height

        assert isinstance(control_width, (int, float)), type(control_width)
        assert control_width >= 0, control_width

        Frame._frame_instance = self

        self._control_width = (0 if Frame._hide_controlpanel
                               else int(round(control_width)))

        self._border_size = (0 if Frame._hide_controlpanel
                             else 25)
        self._canvas_border_size = Frame._frame_padding

        self._canvas_x_offset = (self._control_width + self._border_size * 2 +
                                 self._canvas_border_size)
        self._canvas_y_offset = self._border_size + self._canvas_border_size

        self._controls = []  # type: List[Union[Control, TextAreaControl]]
        self._control_next_y = 10
        self._control_selected = None

        self._fps_average = 0

        self.__joypad_down_handler = None  # type: Optional[Callable[[int, int], Any]]  # noqa
        self.__joypad_up_handler = None  # type: Optional[Callable[[int, int], Any]]  # noqa

        self.__joypad_axe_handler = None  # type: Optional[Callable[[int, int, float], Any]]  # noqa
        self.__joypad_hat_handler = None  # type: Optional[Callable[[int, int, Tuple[int, int]], Any]]  # noqa

        self._key_down_handler = None  # type: Optional[Callable[[int], Any]]
        self._key_up_handler = None  # type: Optional[Callable[[int], Any]]

        self._mouse_click_handler = None  # type: Optional[Callable[[Tuple[int, int]], Any]]  # noqa
        self._mouse_drag_handler = None  # type: Optional[Callable[[Tuple[int, int]], Any]]  # noqa

        self._running = False

        canvas_width = int(round(canvas_width))
        canvas_height = int(round(canvas_height))

        self._statusmouse_x_offset = 0
        self._statusmouse_y_offset = (self._canvas_y_offset + canvas_height -
                                      Frame._statusmouse_height)

        self._statuskey_x_offset = self._statusmouse_x_offset
        self._statuskey_y_offset = (self._statusmouse_y_offset -
                                    5 - Frame._statuskey_height)

        # Create the window
        icon_path = __file__.split(os.path.sep)[:-1]
        try:
            icon_path.extend(('_img', 'SimpleGUICS2Pygame_64x64_t.png'))
            pygame.display.set_icon(
                pygame.image.load(os.path.sep.join(icon_path)))
        except:  # pylint: disable=bare-except  # noqa
            pass

        self._pygame_surface = pygame.display.set_mode(
            ((self._canvas_x_offset + canvas_width +
              self._canvas_border_size + self._border_size),
             (self._canvas_y_offset + canvas_height +
              self._canvas_border_size + self._border_size)),
            Frame._pygame_mode_flags,
            Frame._pygame_mode_depth)
        pygame.display.set_caption(title)
        self._pygame_surface.fill(Frame._background_pygame_color)

        for i in range(1, self._canvas_border_size + 1):
            pygame.draw.rect(
                self._pygame_surface, Frame._canvas_border_pygame_color,
                (self._canvas_x_offset - i,
                 self._canvas_y_offset - i,
                 canvas_width + 2 * i,
                 canvas_height + 2 * i),
                1)

        # Create the canvas
        self._canvas = Canvas(self, canvas_width, canvas_height)

        # Create the status boxes: key and mouse
        self._statuskey_pygame_surface = pygame.surface.Surface(  # pylint: disable=protected-access,too-many-function-args  # noqa
            (self._control_width, Frame._statuskey_height))
        self._statusmouse_pygame_surface = pygame.surface.Surface(  # pylint: disable=protected-access,too-many-function-args  # noqa
            (self._control_width, Frame._statusmouse_height))
        # will be drawn by self._draw_controlpanel()

        # Create the control panel
        self._controlpanel_pygame_surface = pygame.surface.Surface(  # pylint: disable=protected-access,too-many-function-args  # noqa
            (self._control_width, canvas_height))
        self._draw_controlpanel()

        # Display all
        pygame.display.update()


[docs]    def __repr__(self):  # type: () -> str
        """
        Return '<Frame object>'.

        :return: str
        """
        return '<Frame object>'


    def __deal_event_key(self, event):  # type: (pygame.event.Event) -> bool
        """
        Private function that dispatch key `event`.

        :param event: Pygame event

        :return: True if some event match, else False
        """
        if event.type == pygame.KEYDOWN:  # key pressed  # pylint: disable=no-member,no-else-return  # noqa
            if ((self._control_selected is not None) and
                    isinstance(self._control_selected,
                               TextAreaControl)):
                self._control_selected._key(event)  # pylint: disable=protected-access  # noqa
            elif self._key_down_handler is not None:
                key = _pygamekey_to_simpleguikey(event.key)
                self._draw_statuskey(key, True)
                self._key_down_handler(key)

            return True
        elif event.type == pygame.KEYUP:  # key released  # pylint: disable=no-member  # noqa
            if ((self._control_selected is not None) and
                    isinstance(self._control_selected,
                               TextAreaControl)):
                pass
            elif self._key_up_handler is not None:
                key = _pygamekey_to_simpleguikey(event.key)
                self._draw_statuskey(key, False)
                self._key_up_handler(key)

            return True
        else:
            return False

    def __deal_event_joypad(self, event):  # type: (pygame.event.Event) -> bool
        """
        Private function that dispatch joypad `event`.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param event: Pygame event

        :return: True if some event match, else False
        """
        if event.type == pygame.JOYHATMOTION:     # hat moved  # pylint: disable=no-member,no-else-return  # noqa
            if self.__joypad_hat_handler is not None:
                self.__joypad_hat_handler(event.joy, event.hat, event.value)

            return True
        elif event.type == pygame.JOYAXISMOTION:  # axe moved  # pylint: disable=no-member  # noqa
            if self.__joypad_axe_handler is not None:
                self.__joypad_axe_handler(event.joy, event.axis, event.value)

            return True
        elif event.type == pygame.JOYBUTTONDOWN:  # button pressed  # pylint: disable=no-member  # noqa
            if self.__joypad_down_handler is not None:
                self.__joypad_down_handler(event.joy, event.button)

            return True
        elif event.type == pygame.JOYBUTTONUP:    # button release  # pylint: disable=no-member  # noqa
            if self.__joypad_up_handler is not None:
                self.__joypad_up_handler(event.joy, event.button)

            return True
        else:
            return False

    def __deal_event_mouse(self, event):  # pylint: disable=too-many-branches
        # type: (pygame.event.Event) -> bool
        """
        Private function that dispatch mouse `event`.

        :param event: Pygame event

        :return: True if some event match, else False
        """
        mouse_drag_out_of_canvas = None

        if event.type == pygame.MOUSEMOTION:        # mouse moved  # pylint: disable=no-member,no-else-return  # noqa
            x = event.pos[0] - self._canvas_x_offset
            y = event.pos[1] - self._canvas_y_offset

            if self._cursor_auto_hide:
                pygame.mouse.set_visible(not((0 <= x < self._canvas._width) and (0 <= y < self._canvas._height)))  # pylint: disable=protected-access  # noqa

            if self._mouse_drag_handler is not None:
                if pygame.mouse.get_pressed()[0]:  # type: ignore
                    # Left click
                    if (not 0 <= x < self._canvas._width) or (not 0 <= y < self._canvas._height):  # pylint: disable=protected-access  # noqa
                        # Out of canvas
                        mouse_drag_out_of_canvas = True

                    if not mouse_drag_out_of_canvas:
                        # In canvas
                        # and not out of canvas
                        #   since last mouse left button pressed
                        self._draw_statusmouse((x, y), True)
                        self._mouse_drag_handler((x, y))

            return True
        elif event.type == pygame.MOUSEBUTTONDOWN:  # mouse b. pressed  # pylint: disable=no-member  # noqa
            if event.button == 1:  # left click
                x = event.pos[0] - self._canvas_x_offset
                y = event.pos[1] - self._canvas_y_offset
                if (0 <= x < self._canvas._width) and (0 <= y < self._canvas._height):  # pylint: disable=protected-access  # noqa
                    # In canvas
                    mouse_drag_out_of_canvas = False
                elif x < 0:
                    # In control panel
                    control = self._pos_in_control(event.pos[0] -
                                                   self._border_size,
                                                   event.pos[1] -
                                                   self._canvas_y_offset)
                    if control is not None:
                        control._mouse_left_button(True)  # pylint: disable=protected-access  # noqa
                    elif self._control_selected is not None:
                        self._control_selected = None
                        self._draw_controlpanel()
                elif self._control_selected is not None:
                    self._control_selected = None
                    self._draw_controlpanel()

            return True
        elif event.type == pygame.MOUSEBUTTONUP:    # mouse b. released  # pylint: disable=no-member  # noqa
            if event.button == 1:  # left click
                x = event.pos[0] - self._canvas_x_offset
                y = event.pos[1] - self._canvas_y_offset
                if (0 <= x < self._canvas._width) and (0 <= y < self._canvas._height):  # pylint: disable=protected-access  # noqa
                    # In canvas
                    if self._mouse_click_handler is not None:
                        self._draw_statusmouse((x, y), False)
                        self._mouse_click_handler((x, y))
                elif x < 0:
                    # In control panel
                    control = self._pos_in_control(event.pos[0] -
                                                   self._border_size, y)
                    if control is not None:
                        control._mouse_left_button(False)  # pylint: disable=protected-access  # noqa

            return True
        else:
            return False

[docs]    def _cursor_in_canvas(self):  # type: () -> bool
        """:return: `True` if the cursor is on canvas, `False` else."""
        x, y = pygame.mouse.get_pos()
        x -= self._canvas_x_offset
        y -= self._canvas_y_offset

        return (0 <= x < self._canvas._width) and (0 <= y < self._canvas._height)  # pylint: disable=protected-access  # noqa


[docs]    def _draw_controlpanel(self):  # type: () -> None
        """
        Draw the control panel
        and two status boxes.

        **(Not available in SimpleGUI of CodeSkulptor.)**
        """
        self._controlpanel_pygame_surface.fill(
            Frame._controlpanel_background_pygame_color)

        for control in self._controls:
            control._draw()  # pylint: disable=protected-access

        if Frame._hide_controlpanel:
            return

        self._pygame_surface.blit(self._controlpanel_pygame_surface,
                                  (self._border_size,
                                   self._canvas_y_offset))

        self._draw_statuskey()
        self._draw_statusmouse()

        pygame.display.update((self._border_size,
                               self._canvas_y_offset,
                               self._control_width,
                               self._canvas._height))  # pylint: disable=protected-access  # noqa


[docs]    def _draw_statuskey(self, key=0, pressed=None):
        # type: (int, Optional[bool]) -> None
        """
        Draw the status box of key.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param key: int
        :param pressed: None or bool
        """
        assert isinstance(key, int), type(key)
        assert (pressed is None) or isinstance(pressed, bool), type(pressed)

        if Frame._hide_status or Frame._hide_controlpanel:
            return

        self._statuskey_pygame_surface.fill(
            Frame._statuskey_background_pygame_color)
        pygame.draw.rect(self._statuskey_pygame_surface,
                         Frame._statuskey_pygame_color,
                         (0, 0, self._control_width, Frame._statuskey_height),
                         1)

        if pressed is not None:
            statuskey = _SIMPLEGUIKEY_TO_STATUSKEY.get(key, key)
            text = 'Key: {} {}'.format(('Down' if pressed
                                        else 'Up'),
                                       (statuskey if isinstance(statuskey, str)
                                        else '<{}>'.format(statuskey)))
        else:
            text = 'Key:'

        pygame_surface_text = Frame._statuskey_pygame_font.render(
            text, True, Frame._statuskey_pygame_color)
        self._statuskey_pygame_surface.blit(
            pygame_surface_text,
            (5,
             (Frame._statuskey_height - pygame_surface_text.get_height()) / 2))

        self._pygame_surface.blit(self._statuskey_pygame_surface,
                                  ((self._border_size +
                                    self._statuskey_x_offset),
                                   self._statuskey_y_offset))

        pygame.display.update((self._border_size + self._statuskey_x_offset,
                               self._statuskey_y_offset,
                               self._control_width,
                               Frame._statuskey_height))


[docs]    def _draw_statusmouse(self, position=(0, 0), pressed=None):
        # type: (Sequence[Union[int, float]], bool) -> None
        """
        Draw the status box of mouse.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param position: (int or float, int or float)
                         or [int or float, int or float]
        :param pressed: bool
        """
        assert isinstance(position, (tuple, list)), type(position)
        assert len(position) == 2, len(position)
        assert isinstance(position[0], (int, float)), type(position[0])
        assert isinstance(position[1], (int, float)), type(position[1])

        assert (pressed is None) or isinstance(pressed, bool), type(pressed)

        if Frame._hide_status or Frame._hide_controlpanel:
            return

        self._statusmouse_pygame_surface.fill(
            Frame._statusmouse_background_pygame_color)
        pygame.draw.rect(self._statusmouse_pygame_surface,
                         Frame._statusmouse_pygame_color,
                         (0, 0,
                          self._control_width, Frame._statusmouse_height), 1)

        text = ('Mouse: {} {}, {}'.format(('Move' if pressed
                                           else 'Click'),
                                          position[0], position[1])
                if pressed is not None
                else 'Mouse:')

        pygame_surface_text = Frame._statusmouse_pygame_font.render(
            text, True, Frame._statusmouse_pygame_color)
        self._statusmouse_pygame_surface.blit(
            pygame_surface_text,
            (5,
             (Frame._statusmouse_height - pygame_surface_text.get_height()) /
             2))

        self._pygame_surface.blit(self._statusmouse_pygame_surface,
                                  ((self._border_size +
                                    self._statusmouse_x_offset),
                                   self._statusmouse_y_offset))

        pygame.display.update((self._border_size + self._statusmouse_x_offset,
                               self._statusmouse_y_offset,
                               self._control_width,
                               Frame._statusmouse_height))


[docs]    def _get_fps_average(self):  # type: () -> float
        """
        Return the framerate average (in frame per second) computed by Pygame.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :return: float
        """
        return float(self._fps_average)


[docs]    def _pos_in_control(self, x, y):
        # type: (Union[int, float], Union[int, float]) -> Optional[Union[Control, TextAreaControl]]  # noqa
        """
        If position (`x`, `y`)
        is on the zone of one `Control` or `TextAreaControl`
        then return it
        else return `None`.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param x: int or float
        :param y: int or float

        :return: None or Control or TextAreaControl
        """
        assert isinstance(x, (int, float)), type(x)
        assert isinstance(y, (int, float)), type(y)

        if (self._controls and
                (self._controls[0]._y1 <= y <= self._controls[-1]._y2)):  # pylint: disable=protected-access  # noqa
            for control in self._controls:
                if control._pos_in(x, y):  # pylint: disable=protected-access  # noqa
                    return control

        return None


[docs]    def _save_canvas_request(self, filename):  # type: (str) -> None
        """
        Request to save the canvas image in a file.

        (The images are saved on each cycle fixed by `Frame._fps`.)

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param filename: str
        """
        assert isinstance(filename, str), type(filename)

        filename = os.path.abspath(os.path.expanduser(filename))
        self._save_canvas_requests.append(filename)


[docs]    def _save_canvas_and_stop(self, filename, after=1000):
        # type: (str, Union[int, float]) -> None
        """
        Wait after ms (first wait until the frame is started),
        then save the canvas in a file
        and stop the program.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param filename: str
        :param after: int or float >= 0
        """
        assert isinstance(filename, str), type(filename)
        assert isinstance(after, (int, float)), type(after)
        assert after >= 0, after

        filename = os.path.abspath(os.path.expanduser(filename))

        def save_canvas_and_stop():
            """Handler function will be executed."""
            if self._running:
                self._save_canvas_request(filename)
                Timer._stop_all()  # pylint: disable=protected-access  # noqa
                self.stop()

        if after == 0:
            save_canvas_and_stop()
        else:
            timer = create_timer(after, save_canvas_and_stop)
            timer.start()


[docs]    def _set_canvas_background_image(self, image):
        # type: (Optional[Image]) -> None
        """
        Set an image to replace the background color of the canvas.

        :param image: None or Image
        """
        assert (image is None) or isinstance(image, Image), type(image)

        self._canvas._bg_pygame_surface_image = (  # pylint: disable=protected-access  # noqa
            None if image is None
            else image._pygame_surface)  # pylint: disable=protected-access


[docs]    def _set_joypadaxe_handler(self, joypad_handler):
        # type: (Callable[[int, int, float], Any]) -> None
        """
        Set the function handler
        that will be executed
        (with the joypad index, the axe index and the value)
        when axis of joypad move.

        (The events are checked on each cycle fixed by `Frame._fps`.)

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param joypad_handler: function (int >= 0, int >=0, -1 <= float <= 1) -> *
        """  # noqa
        assert callable(joypad_handler), type(joypad_handler)

        self.__joypad_axe_handler = joypad_handler


[docs]    def _set_joypaddown_handler(self, joypad_handler):
        # type: (Callable[[int, int], Any]) -> None
        """
        Set the function handler
        that will be executed (with the joypad index and the button index)
        when a button of joypad is **pressed**.

        (The events are checked on each cycle fixed by `Frame._fps`.)

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param joypad_handler: function (int >= 0, int >= 0) -> *
        """
        assert callable(joypad_handler), type(joypad_handler)

        self.__joypad_down_handler = joypad_handler


[docs]    def _set_joypadhat_handler(self, joypad_handler):
        # type: (Callable[[int, int, Tuple[int, int]], Any]) -> None
        """
        Set the function handler
        that will be executed
        (with the joypad index, the hat index
        and the values (a, b) where a and b == -1, 0 or 1)
        when hat of joypad move.

        (The events are checked on each cycle fixed by `Frame._fps`.)

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param joypad_handler: function (int >= 0, int >= 0, (int, int)) -> *
        """
        assert callable(joypad_handler), type(joypad_handler)

        self.__joypad_hat_handler = joypad_handler


[docs]    def _set_joypadup_handler(self, joypad_handler):
        # type: (Callable[[int, int], Any]) -> None
        """
        Set the function handler
        that will be executed (with the joypad index and the button index)
        when a button of joypad is **released**.

        (The events are checked on each cycle fixed by `Frame._fps`.)

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param joypad_handler: function (int >= 0, int >= 0) -> *
        """
        assert callable(joypad_handler), type(joypad_handler)

        self.__joypad_up_handler = joypad_handler


[docs]    def add_button(self,
                   text,
                   button_handler,
                   width=None):
        # type: (str, Callable[[], Any], Optional[int]) -> Control
        """
        Add a button in the control panel.

        When the button are pressed and released,
        `button_handler` are executed.

        If `width` is not `None`
        then `text` is possibly cutted.

        But, in CodeSkulptor, the accurate appearance is browser dependent.
        And in SimpleGUICS2Pygame, the accurate appearance is font dependent.

        :param text: str
        :param button_handler: function () -> *
        :param width: None or int

        :return: Control
        """
        assert isinstance(text, str), type(text)
        assert callable(button_handler), type(button_handler)
        assert (width is None) or isinstance(width, int), type(width)

        control = Control(self, text, button_handler, width)
        self._controls.append(control)

        self._draw_controlpanel()

        return control


[docs]    def add_input(self,
                  text,
                  input_handler,
                  width):
        # type: (str, Callable[[str], Any], int) -> TextAreaControl
        """
        Add a "label" with an input box in the control panel.

        When click with left button of mouse on the "label" or input box,
        the focus is give to this input box.

        When press Tab,
        the focus is give to the next input box (if exist).

        When press Enter,
        this input box lost the focus
        and `input_handler` are executed with the input text.

        :param text: str
        :param input_handler: function (str) -> *
        :param width: int

        :return: Control
        """
        assert isinstance(text, str), type(text)
        assert callable(input_handler), type(input_handler)
        assert isinstance(width, int), type(width)

        control = TextAreaControl(self, text, input_handler, width)
        self._controls.append(control)

        self._draw_controlpanel()

        return control


[docs]    def add_label(self, text, width=None):
        # type: (str, Optional[int]) -> Control
        """
        Add a label in the control panel.

        If `width` is not `None`
        then `text` is possibly cutted.

        But, in CodeSkulptor, the accurate appearance is browser dependent.
        And in SimpleGUICS2Pygame, the accurate appearance is font dependent.

        :param text: str
        :param width: None or int

        :return: Control
        """
        assert isinstance(text, str), type(text)
        assert (width is None) or isinstance(width, int), type(width)

        control = Control(self, text, width=width)
        self._controls.append(control)

        self._draw_controlpanel()

        return control


[docs]    def download_canvas_image(self, filename='canvas.png'):
        # type: (str) -> None
        r"""
        Save the content of the canvas in a local file.

        In SimpleGUICS2Pygame
        supported formats are supported formats by Pygame to save:
        TGA, PNG, JPEG or BMP
        (see https://www.pygame.org/docs/ref/image.html#pygame.image.save ).

        If `filename` extension is not recognized
        then TGA format is used.

        If `filename` == ''
        then a random filename is used,
        beginning by 'canvas\_' and with '.png' extension.

        In CodeSkulptor the format is always PNG.

        (Available in SimpleGUI of CodeSkulptor3
        but *not in CodeSkulptor 2*
        and *not in CodeSkulptor documentation*!)

        :param filename: str
        """
        assert isinstance(filename, str), type(filename)

        if filename == '':
            filename = 'canvas_{}.png'.format(''.join(random.choice('0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz') for _ in range(8)))  # noqa

        self._canvas._save(filename)  # pylint: disable=protected-access


[docs]    def get_canvas_image(self):  # type: () -> None
        """
        NOT YET IMPLEMENTED! (Does nothing.)

        (Available in SimpleGUI of CodeSkulptor
        but *not in CodeSkulptor documentation*!)
        """


[docs]    def get_canvas_textwidth(self,  # pylint: disable=no-self-use
                             text,
                             font_size,
                             font_face='serif'):
        # type: (str, Union[int, float], str) -> Union[int, float]
        """
        Return the width needed to draw `text` by `Frame.draw_text()`.

        :param text: str
        :param font_size: (int or float) >= 0
        :param font_face: str == 'monospace', 'sans-serif', 'serif'

        :return: int or float >= 0
        """
        assert isinstance(text, str), type(text)

        assert isinstance(font_size, (int, float)), type(font_size)
        assert font_size >= 0, font_size

        assert isinstance(font_face, str), type(font_face)
        assert font_face in _SIMPLEGUIFONTFACE_TO_PYGAMEFONTNAME, font_face

        font_size = int(round(font_size))

        return (_simpleguifontface_to_pygamefont(font_face,
                                                 font_size).size(text)[0]
                if font_size > 0
                else 0)


[docs]    def set_canvas_background(self, color):  # type: (str) -> None
        """
        Set the background color of the canvas.

        :param color: str
        """
        assert isinstance(color, str), type(color)

        self._canvas._background_pygame_color = _simpleguicolor_to_pygamecolor(color)  # pylint: disable=protected-access  # noqa


[docs]    def set_draw_handler(self, draw_handler):
        # type: (Callable[[Canvas], Any]) -> None
        """
        Set the function handler
        that will be executed each cycle fixed by `Frame._fps`.

        :param draw_handler: function (Canvas) -> *
        """
        assert callable(draw_handler), type(draw_handler)

        self._canvas._draw_handler = draw_handler  # pylint: disable=protected-access  # noqa


[docs]    def set_keydown_handler(self, key_handler):
        # type: (Callable[[int], Any]) -> None
        """
        Set the function handler
        that will be executed (with the key code) when a key is released.

        (The events are checked on each cycle fixed by `Frame._fps`.)

        :param key_handler: function (int >= 0) -> *
        """
        assert callable(key_handler), type(key_handler)

        self._key_down_handler = key_handler


[docs]    def set_keyup_handler(self, key_handler):
        # type: (Callable[[int], Any]) -> None
        """
        Set the function handler
        that will be executed (with the key code) when a key is pressed.

        (The events are checked on each cycle fixed by `Frame._fps`.)

        :param key_handler: function (int >= 0) -> *
        """
        assert callable(key_handler), type(key_handler)

        self._key_up_handler = key_handler


[docs]    def set_mouseclick_handler(self, mouse_handler):
        # type: (Callable[[Tuple[int, int]], Any]) -> None
        """
        Set the function handler
        that will be executed (with the position of the mouse)
        when the left button of mouse is **released**.

        (The events are checked on each cycle fixed by `Frame._fps`.)

        :param mouse_handler: function ((int >= 0, int >= 0)) -> *
        """
        assert callable(mouse_handler), type(mouse_handler)

        self._mouse_click_handler = mouse_handler


[docs]    def set_mousedrag_handler(self, mouse_handler):
        # type: (Callable[[Tuple[int, int]], Any]) -> None
        """
        Set the function handler
        that will be executed  (with the position of the mouse)
        **for each** new mouse position
        when the left button of mouse is pressed.

        (The events are checked on each cycle fixed by `Frame._fps`.)

        :param mouse_handler: function ((int >= 0, int >= 0)) -> *
        """
        assert callable(mouse_handler), type(mouse_handler)

        self._mouse_drag_handler = mouse_handler


[docs]    def start(self):  # type: () -> None
        """
        Start the frame and these handler events.

        .. warning::
           With SimpleGUICS2Pygame,
           ``Frame.start()`` is blocking
           until ``Frame.stop()`` execution or closing window.
           So timers must be started *before*,
           and states must be initialized *before*.
           (Or maybe after by a handler function.)

        (In SimpleGUI of CodeSkulptor this function is *not* blocking.)
        """
        self._running = True

        clock = pygame.time.Clock()

        # Core of the drawing canvas and dealing events
        while self._running:  # pylint: disable=too-many-nested-blocks
            # Draw canvas
            self._canvas._draw()  # pylint: disable=protected-access  # noqa

            # Save canvas images
            while Frame._save_canvas_requests:
                self._canvas._save(Frame._save_canvas_requests.pop(0))  # pylint: disable=protected-access  # noqa

            # Check events
            for event in pygame.event.get():
                if (not self.__deal_event_mouse(event) and
                        not self.__deal_event_joypad(event) and
                        not self.__deal_event_key(event) and
                        event.type == pygame.QUIT):  # pylint: disable=no-member  # noqa
                    self.stop()

            # Wait (if necessary) next cycle
            self._fps_average = int(round(clock.get_fps()))
            clock.tick(Frame._fps)
            # clock.tick_busy_loop(Frame._fps)

        self.stop()

        while Frame._save_canvas_requests:
            self._canvas._save(Frame._save_canvas_requests.pop(0))  # pylint: disable=protected-access  # noqa

        Frame._frame_instance = None

        pygame.display.quit()

        if Frame._print_stats_cache:
            _print_stats_cache()

        Frame._pygamecolors_cached_clear()
        Frame._pygamefonts_cached_clear()


[docs]    def stop(self):  # type: () -> None
        """
        Stop frame activities.

        If (Frame._keep_timers is None) and there is still running timers
        then ask in the canvas if it should be stop timers when program ending.

        (Maybe available in SimpleGUI of CodeSkulptor
        but *not in CodeSkulptor documentation*!)
        """
        if (Frame._keep_timers is not None) or not Timer._running_some():  # pylint: disable=protected-access  # noqa
            # Don't ask (eventually because no running timers)
            if not Frame._keep_timers:
                Timer._stop_all()  # pylint: disable=protected-access  # noqa

            self._running = False
        else:
            # There are running timers: ask if they should be stop
            def check_key(key):
                """
                If key is 'Y'
                then stop timers and stop the frame.

                If key is 'N'
                then stop the frame.

                :param key: int >= 0
                """
                if key == KEY_MAP['Y']:
                    Timer._stop_all()  # pylint: disable=protected-access  # noqa
                    self._running = False
                elif key == KEY_MAP['N']:
                    self._running = False

            def draw_ask(canvas):
                """
                Draw request about running timers.

                :param canvas: simpleguics2pygame.Canvas
                """
                if not Timer._running_some():  # pylint: disable=protected-access  # noqa
                    self._running = False

                nb_timers_running = Timer._running_nb()  # pylint: disable=protected-access  # noqa
                size = 20
                canvas.draw_text('Stop {} running timer{}'
                                 .format(nb_timers_running,
                                         ('s' if nb_timers_running >= 2
                                          else '')),
                                 (10, 10 + size * 3 / 4), size, 'Black')
                canvas.draw_text('when program ending?',
                                 (10, 10 + size * 7 / 4), size, 'Black')
                canvas.draw_text('(Yes/No)',
                                 (10, 10 + size * 11 / 4), size, 'Black')

            self.__joypad_down_handler = None
            self.__joypad_up_handler = None

            self.__joypad_axe_handler = None
            self.__joypad_hat_handler = None

            self._key_down_handler = None
            self._key_up_handler = None

            self._mouse_click_handler = None
            self._mouse_drag_handler = None

            Frame._hide_status = True
            self._controls = []
            self._draw_controlpanel()

            self.set_draw_handler(draw_ask)
            self.set_canvas_background('White')

            self.set_keyup_handler(check_key)




#
# "Private" functions
#####################
def _print_stats_cache():  # type: () -> None
    """
    Print to stderr some statistics of cached colors, fonts and medias.

    **(Not available in SimpleGUI of CodeSkulptor.)**
    """
    print("""# cached colors: {}
# cached fonts: {}
# cached medias: {}""".format(len(_colors._PYGAMECOLORS_CACHED),  # pylint: disable=protected-access  # noqa
                              len(_fonts.__PYGAMEFONTS_CACHED),  # pylint: disable=protected-access  # noqa
                              len(_media.__PYGAMEMEDIAS_CACHED)),  # pylint: disable=protected-access  # noqa
          file=sys.stderr)
    sys.stderr.flush()


#
# SimpleGUI function
####################
[docs]def create_frame(title,
                 canvas_width, canvas_height,
                 control_width=200):
    # type: (str, Union[int, float], Union[int, float], Union[int, float]) -> Frame  # noqa
    """
    Create and return an interactive window. ::

    | +-------+
    | | title |
    | +---------+--------------+
    | | control |              |
    | | panel   |    canvas    |
    | |         |              |
    | +---------+--------------+

    | `title`: title of the window.
    | `canvas_width`, canvas_height: dimensions of the canvas.
    | `control_width`: width of the control panel.

    (The frame is inactive until the execution of `Frame.start()`.)

    **Don't run twice!**

    :param title: str
    :param canvas_width: (int or float) >= 0
    :param canvas_height: (int or float) >= 0
    :param control_width: (int or float) >= 0

    :return: Frame
    """
    assert isinstance(title, str), type(title)

    assert isinstance(canvas_width, (int, float)), type(canvas_width)
    assert canvas_width >= 0, canvas_width

    assert isinstance(canvas_height, (int, float)), type(canvas_height)
    assert canvas_height >= 0, canvas_height

    assert isinstance(control_width, (int, float)), type(control_width)
    assert control_width >= 0, control_width

    return Frame(title, canvas_width, canvas_height, control_width)





          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simpleguics2pygame.image

# -*- coding: latin-1 -*-

"""
simpleguics2pygame module: simpleguics2pygame/image.

Class Image.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2015-2016, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: November 29, 2020
"""

from __future__ import division
from __future__ import print_function

# print('IMPORT', __name__)


__all__ = ('Image', '_LocalImage',
           'load_image',
           '_load_local_image')

import collections  # noqa
import sys  # noqa

try:
    from typing import Optional, Tuple
except ImportError:
    pass

import pygame

from SimpleGUICS2Pygame.simpleguics2pygame._media import _load_local_media, _load_media  # pylint: disable=no-name-in-module  # noqa


#
# "Private" function
####################
[docs]def _load_local_image(filename):  # type: (str) -> '_LocalImage'
    """
    Create and return an image by loading a file from `filename`.
    Not founded file and errors are ignored.

    I recommend to use only Internet resources
    with the `load_image()` function.
    Then you can use your program **both**
    in standard Python and in CodeSkulptor.
    (See `Tips.html#download-medias`_ .)

    .. _`Tips.html#download-medias`: ../Tips.html#download-medias

    But if it is necessary,
    you can load local image with this "private" function.

    Supported formats are the same as the `load_image()` function.

    **(Not available in SimpleGUI of CodeSkulptor.)**

    :param filename: str (**only a valid filename**, not URL)

    :return: _LocalImage
    """
    assert isinstance(filename, str), type(filename)

    return _LocalImage(filename)



#
# Class
#######
[docs]class Image:
    """Image similar to SimpleGUI `Image` of CodeSkulptor."""

    _dir_search_first = '_img/'
    """
    `load_image()` try **first** to loading image from this directory,
    and next if failed, try to loading from URL.

    This local directory is relative to the directory of your program.
    """

    _pygamesurfaces_cache_default_max_size = 1000  # pylint: disable=invalid-name  # noqa
    """
    Default maximum number of Pygame surfaces
    in the `self._pygamesurfaces_cached`.
    """

[docs]    def __init__(self, url):  # type: (str) -> None
        """
        Set an image.

        **Don't use directly**, use `load_image()`.

        :param url: str
        """
        assert isinstance(url, str), type(url)

        self._url = url

        self._pygame_surface = None  # type: Optional[pygame.surface.Surface]
        if url != '':
            self._pygame_surface = _load_media('Image', url,  # type: ignore
                                               Image._dir_search_first)

        self._pygamesurfaces_cached = collections.OrderedDict()  # type: collections.OrderedDict[Tuple[int, ...], pygame.surface.Surface]  # noqa

        self._pygamesurfaces_cache_max_size = \
            Image._pygamesurfaces_cache_default_max_size

        if __debug__:
            self._pygamesurfaces_cached_counts = [0, 0]
            self._draw_count = 0


[docs]    def __repr__(self):  # type: () -> str
        """
        Return `'<Image object>'`.

        :return: str
        """
        return '<Image object>'


[docs]    def _print_stats_cache(self, text='', short_url=True):
        # type: (str, bool) -> None
        """
        Print to stderr some statistics of cached Pygame surfaces
        used by this image.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :param text: str
        :param short_url: bool
        """
        if __debug__:
            print('{}{:4} {:4}({:4},{:4})/{:4}={:2}% {}'
                  .format(text,
                          len(self._pygamesurfaces_cached),
                          sum(self._pygamesurfaces_cached_counts),
                          self._pygamesurfaces_cached_counts[0],
                          self._pygamesurfaces_cached_counts[1],
                          self._draw_count,
                          ((sum(self._pygamesurfaces_cached_counts) * 100 //
                            self._draw_count)
                           if self._draw_count != 0
                           else ''),
                          (self._url.split('/')[-1] if short_url
                           else self._url)),
                  file=sys.stderr)
        else:
            print('{}{:4} {}'.format(text,
                                     len(self._pygamesurfaces_cached),
                                     (self._url.split('/')[-1] if short_url
                                      else self._url)),
                  file=sys.stderr)


[docs]    def _pygamesurfaces_cached_clear(self):  # type: () -> None
        """
        Empty the cache of Pygame surfaces used by this image.

        **(Not available in SimpleGUI of CodeSkulptor.)**
        """
        self._pygamesurfaces_cached = collections.OrderedDict()

        if __debug__:
            self._pygamesurfaces_cached_counts = [0, 0]
            self._draw_count = 0


[docs]    def get_height(self):  # type: () -> int
        """
        Return the height ot this image.

        (If initialization of this image was failed
        then return `0`.)

        :return: int
        """
        return (self._pygame_surface.get_height()
                if self._pygame_surface is not None
                else 0)


[docs]    def get_width(self):  # type: () -> int
        """
        Return the width ot this image.

        (If initialization of this image was failed
        then return `0`.)

        :return: int
        """
        return (self._pygame_surface.get_width()
                if self._pygame_surface is not None
                else 0)




#
# "Private" class
#################
[docs]class _LocalImage(Image):
    """
    Child of Image to load local file image.

    **(Not available in SimpleGUI of CodeSkulptor.)**
    """

[docs]    def __init__(self, filename):  # pylint: disable=super-init-not-called
        # type: (str) -> None
        """
        Set an image.

        **Don't use directly**, use `_load_local_image()`.

        :param filename: str
        """
        assert isinstance(filename, str), type(filename)

        self._url = filename

        self._pygame_surface = None  # type: Optional[pygame.surface.Surface]
        if filename != '':
            self._pygame_surface = _load_local_media('Image', filename)  # type: ignore  # noqa

        self._pygamesurfaces_cached = collections.OrderedDict()

        self._pygamesurfaces_cache_max_size = \
            Image._pygamesurfaces_cache_default_max_size

        if __debug__:
            self._pygamesurfaces_cached_counts = [0, 0]
            self._draw_count = 0


[docs]    def __repr__(self):  # type: () -> str
        """
        Return `'<_LocalImage object>'`.

        :return: str
        """
        return '<_LocalImage object>'




#
# SimpleGUI function
####################
[docs]def load_image(url):  # type: (str) -> Image
    """
    Create and return an image by loading a file from `url`.
    Not founded URL and errors are ignored.

    SimpleGUICS2Pygame try **first** to loading image
    from `Image._dir_search_first` local directory (`_img/` by default),
    and next if failed, try to loading from `url`.

    This local directory is relative to the directory of your program.

    For example,
    ``load_image('http://commondatastorage.googleapis.com/codeskulptor-assets/lathrop/double_ship.png')``
    try first to loading from
    ``_img/commondatastorage.googleapis.com/codeskulptor_assets/lathrop/double_ship.png``.

    Supported formats are supported formats by Pygame to load:
    PNG, JPG, GIF (not animated)...
    (see https://www.pygame.org/docs/ref/image.html ).

    (CodeSkulptor may supported other formats,
    dependant on browser support.)

    I recommend PNG and JPG format.

    CodeSkulptor loads images **asynchronously**
    (the program continues without waiting for the images to be loaded).
    To handle this problem, you can use ``simplegui_lib_loader.Loader`` class.

    :param url: str (**only a valid URL**, not local filename)

    :return: Image
    """
    assert isinstance(url, str), type(url)

    return Image(url)





          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simpleguics2pygame.sound

# -*- coding: latin-1 -*-

"""
simpleguics2pygame module: simpleguics2pygame/sound.

Class Sound.

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2015-2016, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: November 29, 2020
"""

from __future__ import print_function

# print('IMPORT', __name__)


__all__ = ('_LocalSound', 'Sound',
           'create_sound', 'load_sound',
           '_load_local_sound')


try:
    from typing import Optional, Sequence, Union
except ImportError:
    pass

import pygame

from SimpleGUICS2Pygame.simpleguics2pygame._arguments import _CONFIG  # pylint: disable=no-name-in-module  # noqa

from SimpleGUICS2Pygame.simpleguics2pygame._media import _load_local_media, _load_media  # pylint: disable=no-name-in-module  # noqa


#
# "Private" function
####################
[docs]def _load_local_sound(filename):  # type: (str) -> '_LocalSound'
    """
    Create and return a sound by loading a file from `filename`.
    Not founded file and errors are ignored.

    I recommend to use only Internet resources
    with the `load_sound()` function.
    Then you can use your program **both**
    in standard Python and in CodeSkulptor.
    (See `Tips.html#download-medias`_ .)

    .. _`Tips.html#download-medias`: ../Tips.html#download-medias

    But if it is necessary,
    you can load local sound with this "private" function.

    Supported formats are the same as the `load_sound()` function.

    **(Not available in SimpleGUI of CodeSkulptor.)**

    :param filename: str (**only a valid filename**, not URL)

    :return: _LocalSound
    """
    assert isinstance(filename, str), type(filename)

    return _LocalSound(filename)



#
# Class
#######
[docs]class Sound:
    """Sound similar to SimpleGUI `Sound` of CodeSkulptor."""

    _dir_search_first = '_snd/'
    """
    `load_sound()` try **first** to loading sound from this directory,
    and next if failed, try to loading from URL.

    This local directory is relative to the directory of your program.
    """

    _load_disabled = _CONFIG['--no-load-sound']
    """
    If `True`
    then load sounds are disabled.
    """

[docs]    def __init__(self, url):  # type: (str) -> None
        """
        Set a sound (if not Sound._load_disabled).

        **Don't use directly**, use `load_sound()`.

        :param url: str
        """
        assert isinstance(url, str), type(url)

        self._pygame_channel = None  # type: Optional[pygame.mixer.Channel]
        self._pygame_sound = None  # type: Optional[pygame.mixer.Sound]
        if not Sound._load_disabled and (url != ''):
            self._pygame_sound = _load_media('Sound', url,  # type: ignore
                                             Sound._dir_search_first)


[docs]    def __repr__(self):  # type: () -> str
        """
        Return `'<Sound object>'`.

        :return: str
        """
        return '<Sound object>'


[docs]    def _get_length(self):  # type: () -> Union[int, float]
        """
        Return the length of this sound in seconds.

        (If initialization of this sound was failed
        then return `0`.)

        **(Not available in SimpleGUI of CodeSkulptor.)**

        :return: int or float
        """
        return (self._pygame_sound.get_length()
                if (self._pygame_sound is not None)
                else 0)


[docs]    def pause(self):  # type: () -> None
        """
        Pause this sound.
        (Use `Sound.play()` to resume.)
        """
        if ((self._pygame_channel is not None) and
                (self._pygame_channel.get_sound() == self._pygame_sound)):
            self._pygame_channel.pause()


[docs]    def play(self):  # type: () -> None
        """
        If this sound is paused
        then resume the sound,
        else start the sound.
        """
        if self._pygame_channel is not None:
            assert self._pygame_sound is not None

            if self._pygame_channel.get_sound() == self._pygame_sound:
                self._pygame_channel.unpause()
            else:
                self._pygame_channel = self._pygame_sound.play()
        elif self._pygame_sound is not None:
            self._pygame_channel = self._pygame_sound.play()


[docs]    def rewind(self):  # type: () -> None
        """
        If this sound has already been started
        then stop the sound and rewind to the begining.
        """
        if ((self._pygame_channel is not None) and
                (self._pygame_channel.get_sound() == self._pygame_sound)):
            self._pygame_sound.stop()


[docs]    def set_volume(self, volume):  # type: (Union[int, float]) -> None
        """
        Change the volume of this sound.
        The default volume is `1` (maximum).

        :param volume: 0 <= int or float <= 1
        """
        assert isinstance(volume, (int, float)), type(volume)
        assert 0 <= volume <= 1, volume

        if self._pygame_sound is not None:
            self._pygame_sound.set_volume(volume)




#
# "Private" class
#################
[docs]class _LocalSound(Sound):
    """
    Child of Sound to load local file sound.

    **(Not available in SimpleGUI of CodeSkulptor.)**
    """

[docs]    def __init__(self, filename):  # pylint: disable=super-init-not-called
        # type: (str) -> None
        """
        Set a sound (if not Sound._load_disabled).

        **Don't use directly**, use `_local_load_sound()`.

        :param filename: str
        """
        assert isinstance(filename, str), type(filename)

        self._pygame_channel = None
        self._pygame_sound = None  # type: Optional[pygame.mixer.Sound]
        if not Sound._load_disabled and (filename != ''):
            self._pygame_sound = _load_local_media('Sound', filename)  # type: ignore  # noqa


[docs]    def __repr__(self):  # type: () -> str
        """
        Return `'<_LocalSound object>'`.

        :return: str
        """
        return '<_LocalSound object>'




#
# SimpleGUI functions
#####################
[docs]def create_sound(sound_data, sample_rate=8000, num_channels=1):
    # type: (Sequence[int], int, int) -> Sound
    """
    NOT YET IMPLEMENTED! (Return an empty `Sound`.)

    (Available in SimpleGUI of CodeSkulptor
    but *not in CodeSkulptor documentation*!)

    :param sound_data: (tuple or list) of (0 <= int < 256)
    :param sample_rate: int >= 0
    :param num_channels: int >= 0

    :return: Sound
    """
    assert isinstance(sound_data, (tuple, list)), type(sound_data)
    if __debug__:
        for data in sound_data:
            assert isinstance(data, int), type(data)
            assert 0 <= data < 256, data

    assert isinstance(sample_rate, int), type(sample_rate)
    assert sample_rate >= 0, sample_rate

    assert isinstance(num_channels, int), type(num_channels)
    assert num_channels >= 0, num_channels

    return Sound('')



[docs]def load_sound(url):  # type: (str) -> Sound
    """
    Create and return a sound by loading a file from `url`.
    Not founded URL and errors are ignored.

    SimpleGUICS2Pygame try **first** to loading sound
    from `Sound._dir_search_first` local directory (`_snd/` by default),
    and next if failed, try to loading from `url`.

    This local directory is relative to the directory of your program.

    For example,
    ``load_sound('http://commondatastorage.googleapis.com/codeskulptor-assets/jump.ogg')``
    try first to loading from
    ``_snd/commondatastorage.googleapis.com/codeskulptor_assets/jump.ogg``.

    Supported formats: OGG, WAV and MP3.

    If MP3 sound failed on your system read `installation of audioread`_.

    .. _`installation of audioread`: ../index.html#package-audioread-required

    (Supported formats by CodeSkulptor are browser dependant.)

    (The sound can be started by `Sound.play()`.)

    :param url: str (**only a valid URL**, not local filename)

    :return: Sound
    """
    assert isinstance(url, str), type(url)

    return Sound(url)





          

      

      

    

  

    
      
          
            
  Source code for SimpleGUICS2Pygame.simpleguics2pygame.timer

# -*- coding: latin-1 -*-

"""
simpleguics2pygame module: simpleguics2pygame/timer.

Class Timer.

**Don't require Pygame.**

Piece of SimpleGUICS2Pygame.
https://bitbucket.org/OPiMedia/simpleguics2pygame

:license: GPLv3 --- Copyright (C) 2015, 2020 Olivier Pirson
:author: Olivier Pirson --- http://www.opimedia.be/
:version: May 20, 2020
"""

from __future__ import division
from __future__ import print_function

# print('IMPORT', __name__)


__all__ = ('Timer',
           'create_timer')


import atexit
import threading

try:
    from typing import Any, Callable, Dict, Optional, Union
except ImportError:
    pass

from SimpleGUICS2Pygame.simpleguics2pygame._arguments import _CONFIG  # pylint: disable=no-name-in-module  # noqa


#
# "Private" variable
####################
_STOP_TIMERS = _CONFIG['--stop-timers']
"""
If `True`
then stop all timers when program ending.

If `False`
then timers keep running when program ending.
(This is the default behavior.)
"""


#
# "Private" function
####################
def __timer_exit():  # type: () -> None
    """
    If `_STOP_TIMERS` is True
    then stop all running timers,
    else do nothing.

    Automatically called when program ending.
    """
    if _STOP_TIMERS:
        Timer._stop_all()  # pylint: disable=protected-access


#
# Class
#######
[docs]class Timer:
    """
    Timer similar to SimpleGUI `Timer` of CodeSkulptor.

    **Don't require Pygame.**
    """

    _timers_running = dict()  # type: Dict[int, 'Timer']
    """
    `Dict` {(Timer id): `Timer`} of all timers are running.
    """

[docs]    @classmethod
    def _running_nb(cls):  # type: () -> int
        """
        Return the number of running timers.

        :return: int >= 0
        """
        return len(cls._timers_running)


[docs]    @classmethod
    def _running_some(cls):  # type: () -> bool
        """:return: True if at least one timer running, else False"""
        return bool(cls._timers_running)


[docs]    @classmethod
    def _stop_all(cls):  # type: () -> None
        """
        Stop all timers.

        **(Not available in SimpleGUI of CodeSkulptor.)**

        Side effect: Empty `Timer._timers_running`.
        """
        for timer in tuple(cls._timers_running.values()):
            timer.stop()


[docs]    def __init__(self, interval, timer_handler):
        # type: (Union[int, float], Callable[[], Any]) -> None
        """
        Set a time.

        **Don't use directly**, use `create_timer()`.

        :param interval: int or float > 0
        :param timer_handler: function () -> *
        """
        assert isinstance(interval, (int, float)), type(interval)
        assert interval > 0, interval
        assert callable(timer_handler), type(timer_handler)

        self._interval = interval

        self._is_running = False
        self._timer = None  # type: Optional[threading.Timer]

        def repeat_handler():
            """Function to create and start a new timer."""
            Timer._timers_running[id(self)] = self
            self._timer = threading.Timer(self._interval / 1000, self._handler)
            self._timer.start()
            timer_handler()

        self._handler = repeat_handler


[docs]    def __repr__(self):  # type: () -> str
        """
        Return `'<Timer object>'`.

        :return: str
        """
        return '<Timer object>'


[docs]    def get_interval(self):  # type: () -> Union[int, float]
        """
        Return the interval of this timer.

        (Maybe available in SimpleGUI of CodeSkulptor
        but *not in CodeSkulptor documentation*!)

        :return: (int or float) > 0
        """
        return self._interval


[docs]    def is_running(self):  # type: () -> bool
        """
        If this timer is running
        then return `True`,
        else return `False`.

        :return: bool
        """
        return self._timer is not None


[docs]    def start(self):  # type: () -> None
        """
        Start this timer.

        .. warning::
           With SimpleGUICS2Pygame,
           ``Frame.start()`` is blocking
           until ``Frame.stop()`` execution or closing window.
           So timers must be started *before*,
           and states must be initialized *before*.
           (Or maybe after by a handler function.)

        (Side effect: Add `id(self)`: `self` in `Timer._timers_running`.)
        """
        if self._timer is None:
            Timer._timers_running[id(self)] = self
            self._timer = threading.Timer(self._interval / 1000, self._handler)
            self._timer.start()


[docs]    def stop(self):  # type: () -> None
        """
        Stop this timer.

        (Side effect: Remove `id(self)` of `Timer. _timers_running`.)
        """
        if self._timer is not None:
            self._timer.cancel()
            self._timer = None

            del Timer._timers_running[id(self)]




#
# SimpleGUI function
####################
[docs]def create_timer(interval, timer_handler):
    # type: (Union[int, float], Callable[[], Any]) -> Timer
    """
    Create and return a timer
    that will execute the function `timer_handler`
    every `interval` milliseconds.

    The first execution of `time_handler`
    will take place after the first period.

    (The timer can be started by `Timer.start()`.)

    :param interval: int or float > 0
    :param timer_handler: function () -> *

    :return: Timer
    """
    assert isinstance(interval, (int, float)), type(interval)
    assert interval > 0, interval
    assert callable(timer_handler), type(timer_handler)

    return Timer(interval, timer_handler)



#
# Main
######
atexit.register(__timer_exit)
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