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shaderdef

Transform Python code into GLSL shaders.

Website: https://github.com/nicholasbishop/shaderdef


Example program

#! /usr/bin/env python3

"""This demo shows how to define a very simple shader program with a
vertex shader and a fragment shader.

The vertex shader is defined in the `vert_shader` function. Note that
the inputs and outputs are annotated; this is how shaderdef knows
what types to use in the generated GLSL code.

Inputs and outputs are grouped together using a Python class. For
example, this shader program's vertex attributes are defined in
`VsIn`. It inherits from `AttributeBlock` to mark its members as vertex
attributes. (There's a UniformBlock for declaring uniform inputs.)

Shader outputs are set using the `return` keyword. The return type
should be a class such as `VsOut`; pass the outputs as keyword
arguments.
"""

from shaderdef import (AttributeBlock, FragmentShaderOutputBlock,
                       ShaderDef, ShaderInterface)

from shaderdef.glsl_types import vec2, vec4


class VsIn(AttributeBlock):
    position = vec2()

class VsOut(ShaderInterface):
    gl_position = vec4()

class FsOut(FragmentShaderOutputBlock):
    color = vec4()

def vert_shader(attr: VsIn) -> VsOut:
    return VsOut(gl_position=vec4(-attr.position.x, attr.position.y, 1.0, 1.0))

def frag_shader() -> FsOut:
    return FsOut(color=vec4(1.0, 0.0, 0.0, 1.0))

def print_shaders():
    sdef = ShaderDef(vert_shader=vert_shader, frag_shader=frag_shader)
    sdef.translate()

    print('\nvertex shader:')
    print('--------------')
    print(sdef.vert_shader)
    print('\nfragment shader:')
    print('----------------')
    print(sdef.frag_shader)

def main():
    """
    >>> print_shaders()  # doctest: +NORMALIZE_WHITESPACE
    vertex shader:
    --------------
    #version 330 core
    layout(location=0) in vec2 position;
    void main() {
        gl_Position = vec4(-attr.position.x, attr.position.y, 1.0, 1.0);
    }
    fragment shader:
    ----------------
    #version 330 core
    layout(location=0) out vec4 color;
    void main() {
        color = vec4(1.0, 0.0, 0.0, 1.0);
    }
    """
    print_shaders()


if __name__ == '__main__':
    main()








shaderdef.shader module


	
class shaderdef.shader.ShaderDef(vert_shader, frag_shader, geom_shader=None)[source]

	Bases: object


	
add_function(function)[source]

	Add a utility function to the shader program.

Each utility function is currently emitted in all shader
stages regardless of which stage or stages the function is
actually used in.






	
frag_shader

	Get the GLSL code for the fragment shader.






	
geom_shader

	Get the GLSL code for the geometry shader.






	
get_uniforms()[source]

	




	
translate()[source]

	




	
vert_shader

	Get the GLSL code for the vertex shader.












shaderdef.glsl_var module


	
class shaderdef.glsl_var.GlslVar(name, gtype, interpolation=None)[source]

	Bases: object

Represent a GLSL variable declaration (or struct member).


	
declare()[source]

	




	
declare_attribute(location=None)[source]

	




	
declare_output(location=None)[source]

	




	
declare_uniform()[source]

	




	
gtype = Attribute(name='gtype', default=NOTHING, validator=None, repr=True, cmp=True, hash=True, init=True, convert=None)

	




	
interpolation = Attribute(name='interpolation', default=None, validator=None, repr=True, cmp=True, hash=True, init=True, convert=None)

	




	
name = Attribute(name='name', default=NOTHING, validator=None, repr=True, cmp=True, hash=True, init=True, convert=None)

	








	
shaderdef.glsl_var.location_str(location)[source]

	






shaderdef.interface module


	
class shaderdef.interface.AttributeBlock(**kwargs)[source]

	Bases: shaderdef.interface.ShaderInterface


	
classmethod declare_input_block(instance_name=None, array=None)[source]

	








	
class shaderdef.interface.FragmentShaderOutputBlock(**kwargs)[source]

	Bases: shaderdef.interface.ShaderInterface


	
classmethod declare_output_block(array=None)[source]

	








	
class shaderdef.interface.GlGsIn(**kwargs)[source]

	Bases: shaderdef.interface.ShaderInterface


	
gl_position

	








	
class shaderdef.interface.ShaderInterface(**kwargs)[source]

	Bases: object


	
classmethod block_name()[source]

	




	
classmethod declare_input_block(instance_name, array=None)[source]

	




	
classmethod declare_output_block(array=None)[source]

	




	
classmethod get_vars()[source]

	




	
classmethod instance_name()[source]

	








	
class shaderdef.interface.UniformBlock(**kwargs)[source]

	Bases: shaderdef.interface.ShaderInterface


	
classmethod declare_input_block(instance_name, array=None)[source]

	








	
shaderdef.interface.snake_case(string)[source]

	






shaderdef.glsl_funcs module


	
shaderdef.glsl_funcs.end_primitive()[source]

	




	
shaderdef.glsl_funcs.exp2(var)[source]

	




	
shaderdef.glsl_funcs.geom_shader_meta(input_primitive, output_primitive, max_vertices)[source]

	




	
shaderdef.glsl_funcs.length(vec_type)[source]

	




	
shaderdef.glsl_funcs.mod(num1, num2)[source]

	






shaderdef.glsl_types module


	
shaderdef.glsl_types.Array1

	alias of GlslArray






	
shaderdef.glsl_types.Array10

	alias of GlslArray






	
shaderdef.glsl_types.Array11

	alias of GlslArray






	
shaderdef.glsl_types.Array12

	alias of GlslArray






	
shaderdef.glsl_types.Array13

	alias of GlslArray






	
shaderdef.glsl_types.Array14

	alias of GlslArray






	
shaderdef.glsl_types.Array15

	alias of GlslArray






	
shaderdef.glsl_types.Array16

	alias of GlslArray






	
shaderdef.glsl_types.Array2

	alias of GlslArray






	
shaderdef.glsl_types.Array3

	alias of GlslArray






	
shaderdef.glsl_types.Array4

	alias of GlslArray






	
shaderdef.glsl_types.Array5

	alias of GlslArray






	
shaderdef.glsl_types.Array6

	alias of GlslArray






	
shaderdef.glsl_types.Array7

	alias of GlslArray






	
shaderdef.glsl_types.Array8

	alias of GlslArray






	
shaderdef.glsl_types.Array9

	alias of GlslArray






	
class shaderdef.glsl_types.ArraySpec(element_type, length)[source]

	Bases: object

Represents an array declaration.

This type isn’t currently intended to be used by client code
directly, it’s just a convenient form for internal use.


	
element_type = Attribute(name='element_type', default=NOTHING, validator=None, repr=True, cmp=True, hash=True, init=True, convert=None)

	




	
classmethod from_ast_node(node)[source]

	Create a GlslArray from an AST node if possible.

If the node cannot be converted then None is returned.






	
length = Attribute(name='length', default=NOTHING, validator=None, repr=True, cmp=True, hash=True, init=True, convert=None)

	








	
class shaderdef.glsl_types.GlslArray(gtype)[source]

	Bases: typing.Generic






	
class shaderdef.glsl_types.GlslType(*args, **kwargs)[source]

	Bases: typing.SupportsAbs, typing.SupportsInt, typing.SupportsFloat






	
shaderdef.glsl_types.mat2

	alias of GlslType






	
shaderdef.glsl_types.mat3

	alias of GlslType






	
shaderdef.glsl_types.mat4

	alias of GlslType






	
class shaderdef.glsl_types.noperspective[source]

	Bases: object






	
shaderdef.glsl_types.vec2

	alias of GlslType






	
shaderdef.glsl_types.vec3

	alias of GlslType






	
shaderdef.glsl_types.vec4

	alias of GlslType






	
class shaderdef.glsl_types.void[source]

	Bases: object
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  Source code for shaderdef.glsl_types

import ast
from typing import (Generic, SupportsAbs, SupportsInt, SupportsFloat,
                    TypeVar)

import attr

[docs]class GlslType(SupportsAbs, SupportsInt, SupportsFloat):
    def __init__(self, *args, **kwargs):
        self.args = args
        self.kwargs = kwargs

    def __getattr__(self, name) -> 'GlslType':
        return GlslType(self, name)

    def __getitem__(self, index) -> 'GlslType':
        return GlslType(self, index)

    def __setitem__(self, index, val) -> 'GlslType':
        return GlslType(self, index, val)

    def __abs__(self) -> 'GlslType':
        return GlslType(self)

    def __add__(self, other) -> 'GlslType':
        return GlslType(self, other)

    def __sub__(self, other) -> 'GlslType':
        return GlslType(self, other)

    def __mul__(self, other) -> 'GlslType':
        return GlslType(self, other)

    def __truediv__(self, other) -> 'GlslType':
        return GlslType(self, other)

    def __int__(self):
        pass

    def __float__(self):
        pass



# pylint: disable=invalid-name
mat2 = GlslType
mat3 = GlslType
mat4 = GlslType
vec2 = GlslType
vec3 = GlslType
vec4 = GlslType

[docs]class void(object):
    pass


# TODO
GlslArrayElem = TypeVar('GlslArrayElem')
[docs]class GlslArray(Generic[GlslArrayElem]):
    def __init__(self, gtype):
        pass

    def __getitem__(self, index):
        return GlslType(self, index)

    def __setitem__(self, index, val):
        return GlslType(self, index, val)



# TODO(nicholasbishop): this is obviously really ugly, and requires
# users to define their own type alias for larger arrays. But at least
# for now it seems that numbers aren't allowed as type parameters in
# the style that C++ allows (e.g. std::array<float, 3>)
Array1 = GlslArray
Array2 = GlslArray
Array3 = GlslArray
Array4 = GlslArray
Array5 = GlslArray
Array6 = GlslArray
Array7 = GlslArray
Array8 = GlslArray
Array9 = GlslArray
Array10 = GlslArray
Array11 = GlslArray
Array12 = GlslArray
Array13 = GlslArray
Array14 = GlslArray
Array15 = GlslArray
Array16 = GlslArray


@attr.s
[docs]class ArraySpec(object):
    """Represents an array declaration.

    This type isn't currently intended to be used by client code
    directly, it's just a convenient form for internal use.
    """

    element_type = attr.ib()
    length = attr.ib()

    @classmethod
[docs]    def from_ast_node(cls, node):
        """Create a GlslArray from an AST node if possible.

        If the node cannot be converted then None is returned.
        """
        if not isinstance(node, ast.Subscript):
            return None
        if not isinstance(node.value, ast.Name):
            return None
        name = node.value.id
        prefix = 'Array'
        if not name.startswith(prefix):
            return None
        try:
            num = int(name[len(prefix):])
        except ValueError:
            return None
        if not isinstance(node.slice.value, ast.Name):
            return None
        gtype = node.slice.value.id
        return cls(gtype, num)




# TODO
triangles = 'triangles'
triangle_strip = 'triangle_strip'


# TODO
[docs]class noperspective(object):
    pass






          

      

      

    


    
        © Copyright 2016, Nicholas Bishop.
      Created using Sphinx 1.3.5.
    

  

_static/down.png





_static/comment-close.png





_static/down-pressed.png





_static/ajax-loader.gif





_static/comment.png





search.html


    
      Navigation


      
        		
          index


        		
          modules |


        		shaderdef 0.8.3 documentation »

 
      


    


    
      
          
            
  Search


  
  
  
    Please activate JavaScript to enable the search
    functionality.
  


  

  
    From here you can search these documents. Enter your search
    words into the box below and click "search". Note that the search
    function will automatically search for all of the words. Pages
    containing fewer words won't appear in the result list.
  


  
    
    
    
  

  
  
  
  


          

      

      

    


    
        © Copyright 2016, Nicholas Bishop.
      Created using Sphinx 1.3.5.
    

  

_modules/shaderdef/shader.html


    
      Navigation


      
        		
          index


        		
          modules |


        		shaderdef 0.8.3 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for shaderdef.shader

import attr
from shaderdef.stage import Stage


@attr.s(init=False)
[docs]class ShaderDef(object):
    def __init__(self, vert_shader, frag_shader, geom_shader=None):
        self._library = []
        self._vert_shader = Stage(vert_shader)
        self._frag_shader = Stage(frag_shader)
        if geom_shader is None:
            self._geom_shader = None
        else:
            self._geom_shader = Stage(geom_shader)

[docs]    def add_function(self, function):
        """Add a utility `function` to the shader program.

        Each utility function is currently emitted in all shader
        stages regardless of which stage or stages the function is
        actually used in.
        """
        self._library.append(function)


[docs]    def translate(self):
        self._vert_shader.translate(self._library)
        self._frag_shader.translate(self._library)
        if self._geom_shader is not None:
            self._geom_shader.translate(self._library)


    @property
    def vert_shader(self):
        """Get the GLSL code for the vertex shader."""
        return self._vert_shader.glsl

    @property
    def geom_shader(self):
        """Get the GLSL code for the geometry shader."""
        if self._geom_shader is None:
            raise ValueError('this shaderdef does not have a geometry shader')
        return self._geom_shader.glsl

    @property
    def frag_shader(self):
        """Get the GLSL code for the fragment shader."""
        return self._frag_shader.glsl

[docs]    def get_uniforms(self):
        uniforms = {}
        stages = (self._vert_shader, self._geom_shader, self._frag_shader)
        for stage in stages:
            for var in stage.get_uniforms():
                if var.name in uniforms and uniforms[var.name] != var:
                    raise KeyError('duplicate uniform: {}'.format(var))
                else:
                    uniforms[var.name] = var
        return uniforms.values()
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  Source code for shaderdef.interface

import ast
from shaderdef.ast_util import parse_source

from shaderdef.glsl_var import GlslVar
from shaderdef.glsl_types import vec4

[docs]def snake_case(string):
    output = ''
    first = True
    for char in string:
        lower = char.lower()
        if char != lower:
            if first:
                first = False
            else:
                output += '_'
        output += lower
    return output



def _declare_block(block_type, block_name, instance_name, members,
                   array):
    # TODO
    assert len(members) != 0
    assert block_type in ('in', 'out', 'uniform')

    array_string = ''
    if array is not None:
        if isinstance(array, bool):
            array_string = '[]'
        else:
            raise NotImplementedError('only unsized arrays are supported')

    yield '{} {} {{'.format(block_type, block_name)

    for member in members:
        # TODO
        assert not member.name.startswith('gl_')
        yield '    ' + member.declare()

    yield '}} {}{};'.format(instance_name, array_string)


# https://www.opengl.org/wiki/Interface_Block_(GLSL)
[docs]class ShaderInterface(object):
    def __init__(self, **kwargs):
        pass

    @classmethod
[docs]    def get_vars(cls):
        # ast is used here instead of inspecting the attributes
        # directly because currently most of the types are just
        # aliases of GlslType rather than subclasses
        src = parse_source(cls)
        cls_node = src.body[0]
        for item in cls_node.body:
            if isinstance(item, ast.Assign):
                name = item.targets[0].id
                # Ignore builtins
                if name.startswith('gl_'):
                    continue
                if not isinstance(item.value, ast.Call):
                    raise TypeError('member is not a constructor: {}'
                                    .format(ast.dump(item)))
                gtype = item.value.func.id
                interp = None
                if len(item.value.args) == 1:
                    interp = item.value.args[0].id
                yield GlslVar(name, gtype, interpolation=interp)


    @classmethod
    def _declare_block(cls, instance_name, block_type, array=None):
        members = list(cls.get_vars())
        if len(members) == 0:
            return []
        else:
            return list(_declare_block(block_type, cls.block_name(),
                                       instance_name, members, array))

    @classmethod
[docs]    def declare_input_block(cls, instance_name, array=None):
        return cls._declare_block(instance_name, 'in', array=array)


    @classmethod
[docs]    def declare_output_block(cls, array=None):
        instance_name = snake_case(cls.instance_name())
        return cls._declare_block(instance_name, 'out', array=array)


    @classmethod
[docs]    def block_name(cls):
        return cls.__name__


    @classmethod
[docs]    def instance_name(cls):
        return snake_case(cls.__name__)




[docs]class UniformBlock(ShaderInterface):
    @classmethod
[docs]    def declare_input_block(cls, instance_name, array=None):
        if array is not None:
            raise NotImplementedError('uniform arrays not implemented')

        for member in cls.get_vars():
            yield member.declare_uniform()




[docs]class AttributeBlock(ShaderInterface):
    # For whatever reason GLSL doesn't allow attributes to be
    # aggregated into an interface block
    @classmethod
[docs]    def declare_input_block(cls, instance_name=None, array=None):
        if array is not None:
            raise NotImplementedError('attribute arrays not implemented')

        location = 0
        for member in cls.get_vars():
            # TODO(nicholasbishop): correctly handle type size when
            # incrementing location
            yield member.declare_attribute(location)
            location += 1




[docs]class FragmentShaderOutputBlock(ShaderInterface):
    # As with attributes, blocks aren't allowed here
    @classmethod
[docs]    def declare_output_block(cls, array=None):
        if array is not None:
            raise NotImplementedError('fs output arrays not implemented')

        # TODO(nicholasbishop): dedup
        location = 0
        for member in cls.get_vars():
            # TODO(nicholasbishop): correctly handle type size when
            # incrementing location
            yield member.declare_output(location)
            location += 1




# TODO, builtin
[docs]class GlGsIn(ShaderInterface):
    gl_position = vec4()






          

      

      

    


    
        © Copyright 2016, Nicholas Bishop.
      Created using Sphinx 1.3.5.
    

  

_static/up.png





_modules/attr/_make.html


    
      Navigation


      
        		
          index


        		
          modules |


        		shaderdef 0.8.3 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for attr._make

from __future__ import absolute_import, division, print_function

import copy
import hashlib
import linecache

from ._compat import exec_, iteritems, isclass, iterkeys
from . import _config


class _Nothing(object):
    """
    Sentinel class to indicate the lack of a value when ``None`` is ambiguous.

    All instances of `_Nothing` are equal.
    """
    def __copy__(self):
        return self

    def __deepcopy__(self, _):
        return self

    def __eq__(self, other):
        return other.__class__ == _Nothing

    def __ne__(self, other):
        return not self == other

    def __repr__(self):
        return "NOTHING"

    def __hash__(self):
        return 0xdeadbeef


NOTHING = _Nothing()
"""
Sentinel to indicate the lack of a value when ``None`` is ambiguous.
"""


def attr(default=NOTHING, validator=None,
         repr=True, cmp=True, hash=True, init=True,
         convert=None):
    """
    Create a new attribute on a class.

    .. warning::

        Does *not* do anything unless the class is also decorated with
        :func:`attr.s`!

    :param default: Value that is used if an ``attrs``-generated
        ``__init__`` is used and no value is passed while instantiating or the
        attribute is excluded using ``init=False``.  If the value an instance
        of :class:`Factory`, it callable will be use to construct a new value
        (useful for mutable datatypes like lists or dicts).
    :type default: Any value.

    :param callable validator: :func:`callable` that is called by
        ``attrs``-generated ``__init__`` methods after the instance has been
        initialized.  They receive the initialized instance, the
        :class:`Attribute`, and the passed value.

        The return value is *not* inspected so the validator has to throw an
        exception itself.

        They can be globally disabled and re-enabled using
        :func:`get_run_validators`.

    :param bool repr: Include this attribute in the generated ``__repr__``
        method.

    :param bool cmp: Include this attribute in the generated comparison methods
        (``__eq__`` et al).

    :param bool hash: Include this attribute in the generated ``__hash__``
        method.

    :param bool init: Include this attribute in the generated ``__init__``
        method.  It is possible to set this to ``False`` and set a default
        value.  In that case this attributed is unconditionally initialized
        with the specified default value or factory.

    :param callable convert: :func:`callable` that is called by
        ``attrs``-generated ``__init__`` methods to convert attribute's value
        to the desired format.  It is given the passed-in value, and the
        returned value will be used as the new value of the attribute. The
        value is converted before being passed to the validator, if any.
    """
    return _CountingAttr(
        default=default,
        validator=validator,
        repr=repr,
        cmp=cmp,
        hash=hash,
        init=init,
        convert=convert,
    )


def _transform_attrs(cl, these):
    """
    Transforms all `_CountingAttr`s on a class into `Attribute`s and saves the
    list as a tuple in `__attrs_attrs__`.

    If *these* is passed, use that and don't look for them on the class.
    """
    super_cls = []
    for c in reversed(cl.__mro__[1:-1]):
        sub_attrs = getattr(c, "__attrs_attrs__", None)
        if sub_attrs is not None:
            super_cls.extend(a for a in sub_attrs if a not in super_cls)
    if these is None:
        ca_list = [(name, attr)
                   for name, attr
                   in cl.__dict__.items()
                   if isinstance(attr, _CountingAttr)]
    else:
        ca_list = [(name, ca)
                   for name, ca
                   in iteritems(these)]

    cl.__attrs_attrs__ = tuple(super_cls + [
        Attribute.from_counting_attr(name=attr_name, ca=ca)
        for attr_name, ca
        in sorted(ca_list, key=lambda e: e[1].counter)
    ])

    had_default = False
    for a in cl.__attrs_attrs__:
        if these is None and a not in super_cls:
            setattr(cl, a.name, a)
        if had_default is True and a.default is NOTHING and a.init is True:
            raise ValueError(
                "No mandatory attributes allowed after an attribute with a "
                "default value or factory.  Attribute in question: {a!r}"
                .format(a=a)
            )
        elif had_default is False and \
                a.default is not NOTHING and \
                a.init is not False:
            had_default = True


def attributes(maybe_cl=None, these=None, repr_ns=None,
               repr=True, cmp=True, hash=True, init=True, slots=False):
    """
    A class decorator that adds `dunder
    <https://wiki.python.org/moin/DunderAlias>`_\ -methods according to the
    specified attributes using :func:`attr.ib` or the *these* argument.

    :param these: A dictionary of name to :func:`attr.ib` mappings.  This is
        useful to avoid the definition of your attributes within the class body
        because you can't (e.g. if you want to add ``__repr__`` methods to
        Django models) or don't want to (e.g. if you want to use
        :class:`properties <property>`).

        If *these* is not `None`, the class body is *ignored*.
    :type these: class:`dict` of :class:`str` to :func:`attr.ib`

    :param repr_ns: When using nested classes, there's no way in Python 2 to
        automatically detect that.  Therefore it's possible to set the
        namespace explicitly for a more meaningful ``repr`` output.

    :param repr: Create a ``__repr__`` method with a human readable
        represantation of ``attrs`` attributes..
    :type repr: bool

    :param cmp: Create ``__eq__``, ``__ne__``, ``__lt__``, ``__le__``,
        ``__gt__``, and ``__ge__`` methods that compare the class as if it were
        a tuple of its ``attrs`` attributes.  But the attributes are *only*
        compared, if the type of both classes is *identical*!
    :type cmp: bool

    :param hash: Create a ``__hash__`` method that returns the :func:`hash` of
        a tuple of all ``attrs`` attribute values.
    :type hash: bool

    :param init: Create a ``__init__`` method that initialiazes the ``attrs``
        attributes.  Leading underscores are stripped for the argument name.
    :type init: bool

    :param slots: Create a slots_-style class that's more memory-efficient.
        See :ref:`slots` for further ramifications.
    :type slots: bool

    .. _slots: https://docs.python.org/3.5/reference/datamodel.html#slots
    """
    def wrap(cl):
        if getattr(cl, "__class__", None) is None:
            raise TypeError("attrs only works with new-style classes.")
        if slots:
            # Only need this later if we're using slots.
            if these is None:
                ca_list = [name
                           for name, attr
                           in cl.__dict__.items()
                           if isinstance(attr, _CountingAttr)]
            else:
                ca_list = list(iterkeys(these))
        _transform_attrs(cl, these)
        if repr is True:
            cl = _add_repr(cl, ns=repr_ns)
        if cmp is True:
            cl = _add_cmp(cl)
        if hash is True:
            cl = _add_hash(cl)
        if init is True:
            cl = _add_init(cl)
        if slots:
            cl_dict = dict(cl.__dict__)
            cl_dict["__slots__"] = tuple(ca_list)
            for ca_name in ca_list:
                # It might not actually be in there, e.g. if using 'these'.
                cl_dict.pop(ca_name, None)
            cl_dict.pop('__dict__', None)

            if repr_ns is None:
                cl_name = getattr(cl, "__qualname__", cl.__name__)
            else:
                cl_name = cl.__name__

            cl = type(cl_name, cl.__bases__, cl_dict)

        return cl

    # attrs_or class type depends on the usage of the decorator.  It's a class
    # if it's used as `@attributes` but ``None`` if used # as `@attributes()`.
    if maybe_cl is None:
        return wrap
    else:
        return wrap(maybe_cl)


def _attrs_to_tuple(obj, attrs):
    """
    Create a tuple of all values of *obj*'s *attrs*.
    """
    return tuple(getattr(obj, a.name) for a in attrs)


def _add_hash(cl, attrs=None):
    """
    Add a hash method to *cl*.
    """
    if attrs is None:
        attrs = [a for a in cl.__attrs_attrs__ if a.hash]

    def hash_(self):
        """
        Automatically created by attrs.
        """
        return hash(_attrs_to_tuple(self, attrs))

    cl.__hash__ = hash_
    return cl


def _add_cmp(cl, attrs=None):
    """
    Add comparison methods to *cl*.
    """
    if attrs is None:
        attrs = [a for a in cl.__attrs_attrs__ if a.cmp]

    def attrs_to_tuple(obj):
        """
        Save us some typing.
        """
        return _attrs_to_tuple(obj, attrs)

    def eq(self, other):
        """
        Automatically created by attrs.
        """
        if other.__class__ is self.__class__:
            return attrs_to_tuple(self) == attrs_to_tuple(other)
        else:
            return NotImplemented

    def ne(self, other):
        """
        Automatically created by attrs.
        """
        result = eq(self, other)
        if result is NotImplemented:
            return NotImplemented
        else:
            return not result

    def lt(self, other):
        """
        Automatically created by attrs.
        """
        if isinstance(other, self.__class__):
            return attrs_to_tuple(self) < attrs_to_tuple(other)
        else:
            return NotImplemented

    def le(self, other):
        """
        Automatically created by attrs.
        """
        if isinstance(other, self.__class__):
            return attrs_to_tuple(self) <= attrs_to_tuple(other)
        else:
            return NotImplemented

    def gt(self, other):
        """
        Automatically created by attrs.
        """
        if isinstance(other, self.__class__):
            return attrs_to_tuple(self) > attrs_to_tuple(other)
        else:
            return NotImplemented

    def ge(self, other):
        """
        Automatically created by attrs.
        """
        if isinstance(other, self.__class__):
            return attrs_to_tuple(self) >= attrs_to_tuple(other)
        else:
            return NotImplemented

    cl.__eq__ = eq
    cl.__ne__ = ne
    cl.__lt__ = lt
    cl.__le__ = le
    cl.__gt__ = gt
    cl.__ge__ = ge

    return cl


def _add_repr(cl, ns=None, attrs=None):
    """
    Add a repr method to *cl*.
    """
    if attrs is None:
        attrs = [a for a in cl.__attrs_attrs__ if a.repr]

    def repr_(self):
        """
        Automatically created by attrs.
        """
        real_cl = self.__class__
        if ns is None:
            qualname = getattr(real_cl, "__qualname__", None)
            if qualname is not None:
                class_name = qualname.rsplit(">.", 1)[-1]
            else:
                class_name = real_cl.__name__
        else:
            class_name = ns + "." + real_cl.__name__

        return "{0}({1})".format(
            class_name,
            ", ".join(a.name + "=" + repr(getattr(self, a.name))
                      for a in attrs)
        )
    cl.__repr__ = repr_
    return cl


def _add_init(cl):
    attrs = [a for a in cl.__attrs_attrs__
             if a.init or a.default is not NOTHING]

    # We cache the generated init methods for the same kinds of attributes.
    sha1 = hashlib.sha1()
    sha1.update(repr(attrs).encode("utf-8"))
    unique_filename = "<attrs generated init {0}>".format(
        sha1.hexdigest()
    )

    script = _attrs_to_script(attrs)
    locs = {}
    bytecode = compile(script, unique_filename, "exec")
    attr_dict = dict((a.name, a) for a in attrs)
    exec_(bytecode, {"NOTHING": NOTHING,
                     "attr_dict": attr_dict,
                     "validate": validate,
                     "_convert": _convert}, locs)
    init = locs["__init__"]

    # In order of debuggers like PDB being able to step through the code,
    # we add a fake linecache entry.
    linecache.cache[unique_filename] = (
        len(script),
        None,
        script.splitlines(True),
        unique_filename
    )
    cl.__init__ = init
    return cl


def fields(cl):
    """
    Returns the tuple of ``attrs`` attributes for a class.

    :param cl: Class to introspect.
    :type cl: class

    :raise TypeError: If *cl* is not a class.
    :raise ValueError: If *cl* is not an ``attrs`` class.

    :rtype: tuple of :class:`attr.Attribute`
    """
    if not isclass(cl):
        raise TypeError("Passed object must be a class.")
    attrs = getattr(cl, "__attrs_attrs__", None)
    if attrs is None:
        raise ValueError("{cl!r} is not an attrs-decorated class.".format(
            cl=cl
        ))
    return copy.deepcopy(attrs)


def _fast_attrs_iterate(inst):
    """
    Fast internal iteration over the attr descriptors.

    Using fields to iterate is slow because it involves deepcopy.
    """
    return inst.__class__.__attrs_attrs__


def validate(inst):
    """
    Validate all attributes on *inst* that have a validator.

    Leaves all exceptions through.

    :param inst: Instance of a class with ``attrs`` attributes.
    """
    if _config._run_validators is False:
        return

    for a in _fast_attrs_iterate(inst):
        if a.validator is not None:
            a.validator(inst, a, getattr(inst, a.name))


def _convert(inst):
    """
    Convert all attributes on *inst* that have a converter.

    Leaves all exceptions through.

    :param inst: Instance of a class with ``attrs`` attributes.
    """
    for a in _fast_attrs_iterate(inst):
        if a.convert is not None:
            setattr(inst, a.name, a.convert(getattr(inst, a.name)))


def _attrs_to_script(attrs):
    """
    Return a valid Python script of an initializer for *attrs*.
    """
    lines = []
    args = []
    has_validator = False
    has_convert = False
    for a in attrs:
        if a.validator is not None:
            has_validator = True
        if a.convert is not None:
            has_convert = True
        attr_name = a.name
        arg_name = a.name.lstrip("_")
        if a.init is False:
            if isinstance(a.default, Factory):
                lines.append("""\
self.{attr_name} = attr_dict["{attr_name}"].default.factory()""".format(
                    attr_name=attr_name,
                ))
            else:
                lines.append("""\
self.{attr_name} = attr_dict["{attr_name}"].default""".format(
                    attr_name=attr_name,
                ))
        elif a.default is not NOTHING and not isinstance(a.default, Factory):
            args.append(
                "{arg_name}=attr_dict['{attr_name}'].default".format(
                    arg_name=arg_name,
                    attr_name=attr_name,
                )
            )
            lines.append("self.{attr_name} = {arg_name}".format(
                arg_name=arg_name,
                attr_name=attr_name,
            ))
        elif a.default is not NOTHING and isinstance(a.default, Factory):
            args.append("{arg_name}=NOTHING".format(arg_name=arg_name))
            lines.extend("""\
if {arg_name} is not NOTHING:
    self.{attr_name} = {arg_name}
else:
    self.{attr_name} = attr_dict["{attr_name}"].default.factory()"""
                         .format(attr_name=attr_name,
                                 arg_name=arg_name)
                         .split("\n"))
        else:
            args.append(arg_name)
            lines.append("self.{attr_name} = {arg_name}".format(
                attr_name=attr_name,
                arg_name=arg_name,
            ))

    if has_convert:
        lines.append("_convert(self)")
    if has_validator:
        lines.append("validate(self)")

    return """\
def __init__(self, {args}):
    {setters}
""".format(
        args=", ".join(args),
        setters="\n    ".join(lines) if lines else "pass",
    )


class Attribute(object):
    """
    *Read-only* representation of an attribute.

    :attribute name: The name of the attribute.

    Plus *all* arguments of :func:`attr.ib`.
    """
    _attributes = [
        "name", "default", "validator", "repr", "cmp", "hash", "init",
        "convert"
    ]  # we can't use ``attrs`` so we have to cheat a little.

    _optional = {"convert": None}

    def __init__(self, **kw):
        if len(kw) > len(Attribute._attributes):
            raise TypeError("Too many arguments.")
        for a in Attribute._attributes:
            try:
                setattr(self, a, kw[a])
            except KeyError:
                if a in Attribute._optional:
                    setattr(self, a, self._optional[a])
                else:
                    raise TypeError("Missing argument '{arg}'.".format(arg=a))

    @classmethod
    def from_counting_attr(cl, name, ca):
        return cl(name=name,
                  **dict((k, getattr(ca, k))
                         for k
                         in Attribute._attributes
                         if k != "name"))


_a = [Attribute(name=name, default=NOTHING, validator=None,
                repr=True, cmp=True, hash=True, init=True)
      for name in Attribute._attributes]
Attribute = _add_hash(
    _add_cmp(_add_repr(Attribute, attrs=_a), attrs=_a), attrs=_a
)


class _CountingAttr(object):
    """
    Intermediate representation of attributes that uses a counter to preserve
    the order in which the attributes have been defined.
    """
    __attrs_attrs__ = [
        Attribute(name=name, default=NOTHING, validator=None,
                  repr=True, cmp=True, hash=True, init=True)
        for name
        in ("counter", "default", "repr", "cmp", "hash", "init",)
    ]
    counter = 0

    def __init__(self, default, validator, repr, cmp, hash, init, convert):
        _CountingAttr.counter += 1
        self.counter = _CountingAttr.counter
        self.default = default
        self.validator = validator
        self.repr = repr
        self.cmp = cmp
        self.hash = hash
        self.init = init
        self.convert = convert


_CountingAttr = _add_cmp(_add_repr(_CountingAttr))


@attributes
class Factory(object):
    """
    Stores a factory callable.

    If passed as the default value to :func:`attr.ib`, the factory is used to
    generate a new value.
    """
    factory = attr()


def make_class(name, attrs, **attributes_arguments):
    """
    A quick way to create a new class called *name* with *attrs*.

    :param name: The name for the new class.
    :type name: str

    :param attrs: A list of names or a dictionary of mappings of names to
        attributes.
    :type attrs: :class:`list` or :class:`dict`

    :param attributes_arguments: Passed unmodified to :func:`attr.s`.

    :return: A new class with *attrs*.
    :rtype: type
    """
    if isinstance(attrs, dict):
        cl_dict = attrs
    elif isinstance(attrs, (list, tuple)):
        cl_dict = dict((a, attr()) for a in attrs)
    else:
        raise TypeError("attrs argument must be a dict or a list.")

    return attributes(**attributes_arguments)(type(name, (object,), cl_dict))
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  Source code for shaderdef.glsl_funcs

# pylint: disable=unused-argument

[docs]def geom_shader_meta(input_primitive, output_primitive, max_vertices):
    def passthrough(func):
        return func
    return passthrough


[docs]def end_primitive():
    pass


[docs]def exp2(var):
    pass


[docs]def mod(num1, num2):
    pass


[docs]def length(vec_type):
    pass
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  Source code for shaderdef.glsl_var

import attr

def _gdecl(*parts):
    not_none = (part for part in parts if part is not None)
    return '{};'.format(' '.join(not_none))


[docs]def location_str(location):
    if location is None:
        return None
    else:
        return 'layout(location={})'.format(int(location))


@attr.s
[docs]class GlslVar(object):
    """Represent a GLSL variable declaration (or struct member)."""

    name = attr.ib()
    gtype = attr.ib()
    interpolation = attr.ib(default=None)

[docs]    def declare(self):
        return _gdecl(self.interpolation, self.gtype, self.name)


[docs]    def declare_uniform(self):
        return _gdecl('uniform', self.gtype, self.name)


[docs]    def declare_attribute(self, location=None):
        return _gdecl(location_str(location), self.interpolation,
                      'in', self.gtype, self.name)


[docs]    def declare_output(self, location=None):
        return _gdecl(self.interpolation, location_str(location),
                      'out', self.gtype, self.name)
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