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  Source code for tangible.shapes

# -*- coding: utf-8 -*-
from __future__ import print_function, division, absolute_import, unicode_literals

from . import ast, utils


### BASE CLASS ###

[docs]class Shape(object):
    """The base class for all shapes.

    This class provides the base functionality to store data, build an AST and
    render it using the selected backend.

    """
    def __init__(self, data):
        self.data = data

    def _build_ast(self):
        raise NotImplementedError('_build_ast method not implemented.')

[docs]    def render(self, backend):
        """Build the AST and render it using the selected backend.

        :param backend: The backend class used to render the AST. Must accept
            the AST as constructor argument and provide a ``render()`` method.
        :returns: The resulting source code as a string.

        """
        self.ast = self._build_ast()
        return backend(self.ast).render()


### MAIN SHAPE TYPES ###



[docs]class VerticalShape(Shape):
    """Base class for vertical shapes like towers.

    :param data: The data.
    :type data: list
    :param layer_height: The height of each layer in the vertical shape.
    :type layer_height: int or float

    """
    def __init__(self, data, layer_height):
        super(VerticalShape, self).__init__(data)
        self.layer_height = layer_height



[docs]class BarsShape(Shape):
    """Base class for vertical bars.

    :param data: The data.
    :type data: list
    :param bar_width: The width of each bar.
    :type bar_width: int or float
    :param bar_depth: The depth of each bar.
    :type bar_depth: int or float

    """
    def __init__(self, data, bar_width, bar_depth):
        super(BarsShape, self).__init__(data)
        self.bar_width = bar_width
        self.bar_depth = bar_depth


### CUSTOM SHAPES ###


[docs]class Tower(VerticalShape):
    """Round vertical tower. Datapoints are mapped to radius."""
    def _build_ast(self):
        layers = [ast.Circle(radius=d) for d in self.data]
        return utils.connect_2d_shapes(layers, self.layer_height, 'vertical')



[docs]class RectangularTower(VerticalShape):
    """Vertical tower with squares as layers. Datapoints are mapped to width/height."""
    def _build_ast(self):
        layers = [ast.Rectangle(d, d) for d in self.data]
        return utils.connect_2d_shapes(layers, self.layer_height, 'vertical')



[docs]class RectangularTower2D(VerticalShape):
    """Vertical tower with 4-sided polygons as layers. Datapoints are mapped to
    distance between opposing corners."""
    def _build_ast(self):
        layers = [ast.Rectangle(d1, d2) for d1, d2 in self.data]
        return utils.connect_2d_shapes(layers, self.layer_height, 'horizontal')



[docs]class Tower2D(VerticalShape):

    def _build_ast(self):
        layers = []
        for i in range(len(self.data[0]) - 1):
            lower1 = self.data[0][i]
            lower2 = self.data[1][i]
            upper1 = self.data[0][i + 1]
            upper2 = self.data[1][i + 1]
            z = i * self.layer_height
            points = [
                # Lower layer
                (lower1, 0, z),
                (0, lower2, z),
                (-lower1, 0, z),
                (0, -lower2, z),
                # Upper layer
                (upper1, 0, z + self.layer_height),
                (0, upper2, z + self.layer_height),
                (-upper1, 0, z + self.layer_height),
                (0, -upper2, z + self.layer_height),
            ]
            triangles = [
                # Bottom triangles
                (0, 1, 3),
                (1, 2, 3),
                # Top triangles
                (4, 7, 5),
                (5, 7, 6),
                # Sides
                (0, 7, 4),
                (0, 3, 7),
                (1, 4, 5),
                (1, 0, 4),
                (2, 5, 6),
                (2, 1, 5),
                (3, 6, 7),
                (3, 2, 6),
            ]
            layer = ast.Polyhedron(points, triangles)
            layers.append(layer)
        return ast.Union(items=layers)



[docs]class Bars2D(BarsShape):
    """Vertical bars aligned next to each other horizontally. Datapoints are
    mapped to bar height."""
    def _build_ast(self):
        bars = []
        for i, datapoint in enumerate(self.data):
            bar = ast.Cube(width=self.bar_width, height=datapoint, depth=self.bar_depth)
            translated_bar = ast.Translate(x=i * self.bar_width, y=0, z=0, item=bar)
            bars.append(translated_bar)
        model = ast.Union(items=bars)
        # Center model
        x_offset = len(self.data) / 2 * self.bar_width
        return ast.Translate(x=-x_offset, y=0, z=0, item=model)



[docs]class Bars3D(BarsShape):
    """Vertical bars aligned next to each other horizontally. Datapoints are
    mapped to bar height. Multiple layers of bars."""
    def __init__(self, data, bar_width, bar_depth, center_layers=False):
        super(Bars3D, self).__init__(data, bar_width, bar_depth)
        self.center_layers = center_layers

    def _build_ast(self):
        layers = []
        for i, month in enumerate(self.data):
            bars2d = Bars2D(month, self.bar_width, self.bar_depth)
            layer = bars2d._build_ast()
            if not self.center_layers:
                layer = layer.item
            x_offset = (i % 2) * 0.1  # Used to prevent "invalid 2-manifold" error
            translated = ast.Translate(x=x_offset, y=i * self.bar_depth, z=0, item=layer)
            layers.append(translated)
        model = ast.Union(items=layers)
        # Center model
        #x_offset =
        y_offset = len(self.data) / 2 * self.bar_depth
        return ast.Translate(x=0, y=-y_offset, z=0, item=model)
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  Source code for tangible.ast

# -*- coding: utf-8 -*-
"""
AST module.

This module contains the building blocks for an abstract syntax tree (AST)
representation of 3D objects. It is implemented using namedtuples.

"""
from __future__ import print_function, division, absolute_import, unicode_literals

from itertools import chain
from collections import namedtuple

__VERSION__ = '1'


### Base class for AST types ###

class AST(object):
    """Base class for AST objects."""

    def __eq__(self, other):
        """This method override ensures that two objects are considered equal
        when their attributes match. Object identity is irrelevant."""
        return isinstance(other, self.__class__) \
            and self.__dict__ == other.__dict__

    def __ne__(self, other):
        """Inverse of ``__eq__``."""
        return not self.__eq__(other)


### 2D shapes ###

[docs]class Circle(AST):
    """A circle 2D shape."""
    def __init__(self, radius):
        """
        :param radius: The radius of the circle.
        :type radius: int or float
        :raises: ValueError if validation fails.

        """
        if radius <= 0:
            raise ValueError('Radius of a circle must be > 0.')
        self.radius = radius



[docs]class Rectangle(AST):
    """A rectangle 2D shape."""
    def __init__(self, width, height):
        """
        :param width: Width of the rectangle.
        :type width: int or float
        :param width: Height of the rectangle.
        :type width: int or float
        :raises: ValueError if validation fails.

        """
        if width <= 0:
            raise ValueError('Width must be > 0.')
        if height <= 0:
            raise ValueError('Height must be > 0.')
        self.width = width
        self.height = height



[docs]class Polygon(AST):
    """A polygon 2D shape."""
    def __init__(self, points):
        """
        :param points: List of coordinates. Ordering is important. The shape
            must be closed, meaning that the first and the last coordinate must be
            the same.
        :type points: list of 2-tuples
        :raises: ValueError if validation fails.

        """
        if points[0] != points[-1]:
            raise ValueError('The shape must be closed, meaning that the first '
                             'and the last coordinate must be the same.')
        if len(points) < 4:
            raise ValueError('A polygon consists of at least 3 points.')
        self.points = points


# 3D shapes


[docs]class Cube(AST):
    """A cube 3D shape."""
    def __init__(self, width, height, depth):
        """
        :param width: Width of the cube.
        :type width: int or float
        :param width: Height of the cube.
        :type width: int or float
        :param width: Depth of the cube.
        :type width: int or float
        :raises: ValueError if validation fails.

        """
        if width <= 0:
            raise ValueError('Width must be > 0.')
        if height <= 0:
            raise ValueError('Height must be > 0.')
        if depth <= 0:
            raise ValueError('Depth must be > 0.')
        self.width = width
        self.height = height
        self.depth = depth



[docs]class Sphere(AST):
    """A sphere 3D shape."""
    def __init__(self, radius):
        """
        :param radius: The radius of the sphere.
        :type radius: int or float
        :raises: ValueError if validation fails.

        """
        if radius <= 0:
            raise ValueError('Radius of a sphere must be > 0.')
        self.radius = radius



[docs]class Cylinder(AST):
    """A cylinder 3D shape."""
    def __init__(self, height, radius1, radius2):
        """
        :param height: The height of the cylinder.
        :type height: int or float
        :param radius1: The bottom radius of the cylinder.
        :type radius1: int or float
        :param radius2: The top radius of the cylinder.
        :type radius2: int or float
        :raises: ValueError if validation fails.

        """
        if height <= 0:
            raise ValueError('Height of a cylinder must be > 0.')
        if radius1 <= 0:
            raise ValueError('Bottom radius (radius1) of a cylinder must be > 0.')
        if radius2 <= 0:
            raise ValueError('Top radius (radius2) of a cylinder must be > 0.')
        self.height = height
        self.radius1 = radius1
        self.radius2 = radius2



[docs]class Polyhedron(AST):
    """A polyhedron 3D shape."""
    def __init__(self, points, triangles=None, quads=None):
        """
        Either triangles or quads must be specified, but not both.

        :param points: List of points.
        :type points: list of 3-tuples
        :param triangles: Triangles formed by a 3-tuple of point indexes (e.g.
            ``(0, 1, 3)``). When looking at the triangle from outside, the points
            must be in clockwise order.
        :type triangles: list of 3-tuples
        :param quads: Rectangles formed by a 4-tuple of point indexes (e.g.
            ``(0, 1, 3, 4)``). When looking at the rectangle from outside, the
            points must be in clockwise order.
        :type quad: list of 4-tuples
        :raises: ValueError if validation fails.

        """
        if len(points) < 4:
            raise ValueError('There must be at least 4 points in a polyhedron.')
        if set(map(len, points)) != set([3]):
            raise ValueError('Invalid point tuples (must be 3-tuples).')
        if triangles and quads:
            raise ValueError('Only triangles or quads may be specified, not both.')
        if triangles:
            if set(map(len, triangles)) != set([3]):
                raise ValueError('Invalid triangle tuples (must be 3-tuples).')
        if quads:
            if set(map(len, quads)) != set([4]):
                raise ValueError('Invalid quad tuples (must be 4-tuples).')
        max_value = max(chain(*triangles)) if triangles else max(chain(*quads))
        min_value = min(chain(*triangles)) if triangles else min(chain(*quads))
        if max_value >= len(points):
            raise ValueError('Invalid point index: {}'.format(max_value))
        if min_value < 0:
            raise ValueError('Invalid point index: {}'.format(min_value))
        self.points = points
        self.triangles = triangles
        self.quads = quads
        self.polygon_type = 'triangles' if triangles else 'quads'

# Transformations

Translate = namedtuple('Translate', 'x y z item')
Rotate = namedtuple('Rotate', 'degrees vector item')
Scale = namedtuple('Scale', 'x y z item')
Mirror = namedtuple('Mirror', 'x y z item')

# Boolean operations
Union = namedtuple('Union', 'items')
Difference = namedtuple('Difference', 'items')
Intersection = namedtuple('Intersection', 'items')

# Extrusions
LinearExtrusion = namedtuple('LinearExtrusion', 'height')
RotateExtrusion = namedtuple('RotateExtrusion', 'twist')
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  Source code for tangible.scales

# -*- coding: utf-8 -*-
from __future__ import print_function, division, absolute_import, unicode_literals


def _clamp(value, domain):
    """
    Clamp function. Limits the value to the given domain.

    (TODO: Maybe rewriting this using ``numpy.clip`` would make it faster?)

    :param value: The value to clamp.
    :param domain: A 2-tuple with the domain to clamp to.
    :returns: The value, clamped to the specified domain.

    """
    return sorted((domain[0], value, domain[1]))[1]


[docs]def linear(domain, codomain, clamp=False):
    """
    Return a function to linearly scale the values in the ``domain`` range to
    values in the ``codomain`` range.

    :param domain: The scale's input domain.
    :type domain: A 2-tuple.
    :param codomain: The scale's output range / codomain.
    :type codomain: A 2-tuple.
    :returns: A function that takes a single number as argument and returns
        another number.

    """
    d, c = domain, codomain  # Short aliases
    d_size = d[1] - d[0]
    c_size = c[1] - c[0]

    def scale(x):
        value = (c_size / d_size) * (x - d[0]) + c[0]
        return _clamp(value, codomain) if clamp is True else value

    return scale
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  Source code for tangible.utils

# -*- coding: utf-8 -*-
from __future__ import print_function, division, absolute_import, unicode_literals

from itertools import tee, izip

from .ast import Circle, Rectangle, Polygon, Cylinder, Polyhedron, Union, Rotate, Translate


[docs]def pairwise(iterable):
    """Iterate over an iterable in pairs.

    This is an implementation of a moving window over an iterable with 2 items.
    Each group in the resulting list contains 2 items.  This means that the
    original iterable needs to contain at least 2 items, otherwise this
    function will return an empty list.

    Example::

        [1, 2, 3, 4] -> [(1, 2), (2, 3), (3, 4)]

    :param iterable: An iterable containing at least 2 items.
    :type iterable: Any iterable type (e.g. a list or a tuple).
    :returns: A generator returning pairwise items.
    :rtype: :class:`itertools.izip`

    """
    a, b = tee(iterable)
    next(b, None)
    return izip(a, b)



[docs]def connect_2d_shapes(shapes, layer_distance, orientation):
    """Convert a list of 2D shapes to a 3D shape.

    Take a list of 2D shapes and create a 3D shape from it. Each layer is
    separated by the specified layer distance.

    :param shapes: List of shapes.
    :type shapes: Each shape in the list should be an AST object.
    :param layer_distance: The distance between two layers.
    :type layer_distance: int or float
    :param orientation: Either 'horizontal' or 'vertical'
    :type orientation: str or unicode
    :returns: :class:`ast.Union`

    """
    assert orientation in ['horizontal', 'vertical'], \
            '`orientation` argument must be either "horizontal" or "vertical".'
    layers = []
    for i, (first, second) in enumerate(pairwise(shapes)):

        layer = None

        # Validate type
        if type(first) != type(second):
            raise NotImplementedError('Joining different shape types is not currently supported.')

        # Circle
        # Implemented by joining cylinders.
        if isinstance(first, Circle):
            r1, r2 = first.radius, second.radius
            layer = Cylinder(height=layer_distance, radius1=r1, radius2=r2)

        # Rectangle
        # Implemented by joining polyhedra.
        elif isinstance(first, Rectangle):
            w1, h1 = first.width, first.height
            w2, h2 = second.width, second.height

            def get_layer_points(x, y, z):
                return [
                    [x / 2, y / 2, z],
                    [-x / 2, y / 2, z],
                    [-x / 2, -y / 2, z],
                    [x / 2, -y / 2, z],
                ]

            points = []
            points.extend(get_layer_points(w1, h1, 0))
            points.extend(get_layer_points(w2, h2, layer_distance))

            triangles = [
                # Bottom
                [0, 1, 3], [1, 2, 3],
                # Top
                [4, 6, 5], [4, 7, 6],
                # Sides
                [3, 2, 7], [2, 6, 7],
                [0, 3, 4], [3, 7, 4],
                [1, 0, 5], [0, 4, 5],
                [2, 1, 6], [1, 5, 6],
            ]

            layer = Polyhedron(points=points, triangles=triangles)

        # Polygon
        # Implemented by joining polyhedra.
        elif isinstance(first, Polygon):
            raise NotImplementedError('Not yet implemented.')

        layers.append(Translate(0, 0, i * layer_distance, item=layer))
    union = Union(items=layers)
    if orientation == 'horizontal':
        return Rotate(degrees=90, vector=[0, 1, 0], item=union)
    return union
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  Source code for tangible.backends.openscad

# -*- coding: utf-8 -*-
from __future__ import print_function, division, absolute_import, unicode_literals

from contextlib import contextmanager

from tangible import ast


class Statement(object):

    def __init__(self, text, *args, **kwargs):
        self.suffix = kwargs.pop('suffix', ';')
        if kwargs:
            raise TypeError('invalid keyword arguments %r' % (kwargs.keys(),))
        if args:
            text = text.format(*args)
        self.text = text

    def render(self):
        return [self.text + self.suffix]


EmptyStatement = Statement('', suffix='')


class Block(object):

    def __init__(self, text, *args, **kwargs):
        self.prefix = kwargs.pop('prefix', '{')
        self.suffix = kwargs.pop('suffix', '};')
        if kwargs:
            raise TypeError('invalid keyword arguments %r' % (kwargs.keys(),))
        self.title = Statement(text, *args, suffix='')
        self.children = []
        self.stack = []

    def _get_head(self):
        if not self.stack:
            return self
        else:
            return self.stack[-1]

    def emptyline(self, count=1):
        for i in xrange(count):
            self._get_head().children.append(EmptyStatement)

    def statement(self, *args, **kwargs):
        self._get_head().children.append(Statement(*args, **kwargs))

    @contextmanager
    def block(self, *args, **kwargs):
        blk = Block(*args, **kwargs)
        self._get_head().children.append(blk)
        self.stack.append(blk)
        yield blk
        self.stack.pop(-1)

    def render(self):
        lines = self.title.render()
        if self.prefix:
            lines.append(self.prefix)
        for child in self.children:
            lines.extend(' ' * 4 + l for l in child.render())
        if self.suffix:
            lines.append(self.suffix)
        return lines


class Program(Block):

    def __init__(self):
        super(Program, self).__init__(None)

    def __enter__(self):
        return self

    def __exit__(self, type, value, traceback):
        pass

    def render(self):
        lines = []
        for child in self.children:
            lines.extend(child.render())
        return '\n'.join(lines)


[docs]class OpenScadBackend(object):

    def __init__(self, ast):
        self.ast = ast

    def render(self):
        prgm = Program()
        BLOCK = prgm.block
        STMT = prgm.statement
        SEP = prgm.emptyline

        def _render(node):
            """Recursive rendering function."""

            istype = lambda t: isinstance(node, t)

            # Handle lists

            if istype(list):
                for item in node:
                    _render(item)

            # 2D shapes

            elif istype(ast.Circle):
                STMT('circle({})', node.radius)
            elif istype(ast.Rectangle):
                STMT('square([{}, {}]])', node.width, node.height)
            elif istype(ast.Polygon):
                points = map(list, node.points)
                paths = map(list, node.paths)
                if paths:
                    template = 'polygon(\npoints={!r},\n    paths={!r}\n)'
                    STMT(template, points, paths)
                else:
                    STMT('polygon(points={!r})', points)

            # 3D shapes

            elif istype(ast.Cube):
                STMT('cube([{}, {}, {}])', node.width, node.depth, node.height)
            elif istype(ast.Sphere):
                STMT('sphere(r={})', node.radius)
            elif istype(ast.Cylinder):
                STMT('cylinder({}, {}, {})', node.height, node.radius1, node.radius2)
            elif istype(ast.Polyhedron):
                points = map(list, node.points)
                triangles = map(list, node.triangles)
                template = 'polyhedron(\npoints={!r},\n    triangles={!r}\n)'
                STMT(template, points, triangles)

            # Transformations

            elif istype(ast.Translate):
                with BLOCK('translate([{}, {}, {}])', node.x, node.y, node.z):
                    _render(node.item)
            elif istype(ast.Rotate):
                with BLOCK('rotate({}, {!r})', node.degrees, node.vector):
                    _render(node.item)
            elif istype(ast.Scale):
                with BLOCK('scale([{}, {}, {}])', node.x, node.y, node.z):
                    _render(node.item)
            elif istype(ast.Mirror):
                with BLOCK('mirror([{}, {}, {}])', node.x, node.y, node.z):
                    _render(node.item)

            # Boolean operations

            elif istype(ast.Union):
                with BLOCK('union()'):
                    _render(node.items)
            elif istype(ast.Difference):
                with BLOCK('difference()'):
                    _render(node.items)
            elif istype(ast.Intersection):
                with BLOCK('intersection()'):
                    _render(node.items)

            # Extrusions

            elif istype(ast.LinearExtrusion):
                STMT('linear_extrude(height={})', node.height)
            elif istype(ast.RotateExtrusion):
                STMT('rotate_extrude(twist={})', node.twist)

        _render(self.ast)

        return prgm.render()
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  Source code for tangible.shapes.base

# -*- coding: utf-8 -*-
from __future__ import print_function, division, absolute_import, unicode_literals


[docs]class Shape(object):
    """The base class for all shapes.

    This class provides the base functionality to store data, build an `AST
    <ast.html>`_ and render it using the selected `backend <backends.html>`_.

    """
    def __init__(self, data):
        """
        :param data: The data.
        :type data: sequence type
        """
        self.data = data
        if not hasattr(data, '__iter__'):
            raise ValueError('Data must be a sequence type (e.g. a list)')

    def _build_ast(self):
        raise NotImplementedError('_build_ast method not implemented.')

[docs]    def render(self, backend):
        """Build the AST_ and generate code using the selected backend_.

        :param backend: The backend_ class used to process the AST_. Must accept
            the AST as constructor argument and provide a ``generate()`` method.
        :returns: The resulting source code as a string.

        """
        self.ast = self._build_ast()
        return backend(self.ast).generate()
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  Source code for tangible.shapes.bars

# -*- coding: utf-8 -*-
"""Bar shapes."""
from __future__ import print_function, division, absolute_import, unicode_literals

from .. import ast
from .base import Shape
from .mixins import Data1DMixin, DataNDMixin


### BASE CLASS ###

[docs]class BarsShape(Shape):
    """Base class for vertical bars.

    :param bar_width: The width of each bar.
    :type bar_width: int or float
    :param bar_depth: The depth of each bar.
    :type bar_depth: int or float

    """
    def __init__(self, data, bar_width, bar_depth):
        super(BarsShape, self).__init__(data)
        self.bar_width = bar_width
        self.bar_depth = bar_depth


### SHAPE CLASSES ###


[docs]class Bars1D(Data1DMixin, BarsShape):
    """Vertical bars aligned next to each other horizontally. Datapoints are
    mapped to bar height."""
    def _build_ast(self):
        bars = []
        for i, datapoint in enumerate(self.data):
            bar = ast.Cube(width=self.bar_width, height=datapoint, depth=self.bar_depth)
            translated_bar = ast.Translate(x=i * self.bar_width, y=0, z=0, item=bar)
            bars.append(translated_bar)
        model = ast.Union(items=bars)
        # Center model
        x_offset = len(self.data) / 2 * self.bar_width
        return ast.Translate(x=-x_offset, y=0, z=0, item=model)



[docs]class BarsND(DataNDMixin, BarsShape):
    """Vertical bars aligned next to each other horizontally. Datapoints are
    mapped to bar height. Multiple layers of bars (matching number of
    datasets)."""
    def __init__(self, data, bar_width, bar_depth, center_layers=False):
        """
        :param center_layers: Whether or not to center the layers
            horizontally (default False).
        :type center_layers: bool

        """
        super(BarsND, self).__init__(data, bar_width, bar_depth)
        self.center_layers = center_layers

    def _build_ast(self):
        layers = []
        for i, month in enumerate(self.data):
            bars1d = Bars1D(month, self.bar_width, self.bar_depth)
            layer = bars1d._build_ast()
            if not self.center_layers:
                layer = layer.item
            x_offset = (i % 2) * 0.1  # Hack: Used to prevent "invalid 2-manifold" error
                                      # TODO: should probably be in backend
            translated = ast.Translate(x=x_offset, y=i * self.bar_depth, z=0, item=layer)
            layers.append(translated)
        model = ast.Union(items=layers)
        # Center model
        #x_offset = TODO
        y_offset = len(self.data) / 2 * self.bar_depth
        return ast.Translate(x=0, y=-y_offset, z=0, item=model)
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  Source code for tangible.shapes.vertical

# -*- coding: utf-8 -*-
"""Vertical shapes."""
from __future__ import print_function, division, absolute_import, unicode_literals

from itertools import izip

from .. import ast, utils
from .base import Shape
from .mixins import Data1DMixin, Data2DMixin, Data4DMixin, SameLengthDatasetMixin


### BASE CLASS ###

[docs]class VerticalShape(Shape):
    """Base class for vertical shapes like towers.

    :param layer_height: The height of each layer in the vertical shape.
    :type layer_height: int or float

    """
    def __init__(self, data, layer_height):
        super(VerticalShape, self).__init__(data)
        self.layer_height = layer_height


### SHAPE CLASSES ###


[docs]class CircleTower1D(Data1DMixin, VerticalShape):
    """Round vertical tower. Datapoints are mapped to radius."""
    def _build_ast(self):
        layers = [ast.Circle(radius=d) for d in self.data]
        return utils.connect_2d_shapes(layers, self.layer_height, 'vertical')



[docs]class SquareTower1D(Data1DMixin, VerticalShape):
    """Vertical tower made of squares. Datapoints are mapped to square side length."""
    def _build_ast(self):
        layers = [ast.Rectangle(width=d, height=d) for d in self.data]
        return utils.connect_2d_shapes(layers, self.layer_height, 'vertical')



[docs]class RectangleTower2D(Data2DMixin, SameLengthDatasetMixin, VerticalShape):
    """Vertical tower made of rectangles. Datapoints are mapped to width and
    height of rectangle."""
    def _build_ast(self):
        layers = [ast.Rectangle(width=a, height=b) for a, b in izip(*self.data)]
        return utils.connect_2d_shapes(layers, self.layer_height, 'vertical')



[docs]class RhombusTower2D(Data2DMixin, SameLengthDatasetMixin, VerticalShape):
    """Vertical tower made of rhombi. Datapoints are mapped to distance between
    opposing corners."""
    def _build_ast(self):
        layers = []
        for a, b in izip(*self.data):
            rhombus = ast.Polygon([(0, a / 2), (b / 2, 0), (0, -a / 2), (-b / 2, 0), (0, a / 2)])
            layers.append(rhombus)
        return utils.connect_2d_shapes(layers, self.layer_height, 'vertical')



[docs]class QuadrilateralTower4D(Data4DMixin, SameLengthDatasetMixin, VerticalShape):
    """Vertical tower made of quadrilaterals (polygons with 4 vertices).
    Datapoints are mapped to distance between center and the corners."""
    def _build_ast(self):
        layers = []
        for a, b, c, d in izip(*self.data):
            quadrilateral = ast.Polygon([(0, a), (b, 0), (0, -c), (-d, 0), (0, a)])
            layers.append(quadrilateral)
        return utils.connect_2d_shapes(layers, self.layer_height, 'vertical')

# TODO: PolygonTowerND
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  Source code for tangible.shapes.pie

# -*- coding: utf-8 -*-
"""Circular shapes."""
from __future__ import print_function, division, absolute_import, unicode_literals

from math import sin, cos, radians
from itertools import izip

from .. import ast, scales
from .base import Shape
from .mixins import SameLengthDatasetMixin


### BASE CLASS ###

[docs]class PieShape(SameLengthDatasetMixin, Shape):
    """Base class for pie shapes."""
    def __init__(self, data, height=2, outer_radius=10, inner_radius=0, explode=0):
        """
        """
        super(PieShape, self).__init__(data)
        self.inner_radius = inner_radius
        self.count = len(self.data[0])
        self.radii = [outer_radius] * self.count
        self.angles = [360 / self.count] * self.count
        self.heights = [height] * self.count
        self.explode = explode

    def _build_ast(self):
        slices = []
        total_angle = 0
        for i, (radius, angle, height) in enumerate(izip(self.radii, self.angles, self.heights)):
            # Create slice
            s = ast.CircleSector(radius, angle)
            # Explode
            if self.explode:
                x_offset = self.explode * sin(radians(angle / 2))
                y_offset = self.explode * cos(radians(angle / 2))
                s = ast.Translate(x_offset, y_offset, 0, s)
            # Rotate
            s = ast.Rotate(-total_angle, (0, 0, 1), s)
            total_angle += angle
            # Extrude
            s = ast.LinearExtrusion(height, s)
            slices.append(s)
        union = ast.Union(slices)
        if self.inner_radius:
            r = self.inner_radius
            center = ast.Cylinder(max(self.heights), r, r)
            return ast.Difference([union, center])
        return union


### MIXINS ###


class AngleMixin(object):
    """Use datapoint as angle."""
    def __init__(self, *args, **kwargs):
        index = kwargs.pop('angle_index', 0)
        super(AngleMixin, self).__init__(*args, **kwargs)
        data = self.data[index]
        scale = scales.linear([0, sum(data)], [0, 360])
        for i in xrange(self.count):
            self.angles[i] = scale(data[i])


class RadiusMixin(object):
    """Use datapoint as outer radius."""
    def __init__(self, *args, **kwargs):
        index = kwargs.pop('radius_index', 0)
        super(RadiusMixin, self).__init__(*args, **kwargs)
        data = self.data[index]
        self.radii = data


class HeightMixin(object):
    """Use datapoint as height."""
    def __init__(self, *args, **kwargs):
        index = kwargs.pop('height_index', 0)
        super(HeightMixin, self).__init__(*args, **kwargs)
        data = self.data[index]
        self.heights = data


### SHAPE CLASSES ###

[docs]class AnglePie1D(AngleMixin, PieShape):
    def __init__(self, data, height, outer_radius=10, inner_radius=0, explode=0):
        super(AnglePie1D, self).__init__(data, height=height,
                outer_radius=outer_radius, inner_radius=inner_radius,
                explode=explode)



[docs]class RadiusPie1D(RadiusMixin, PieShape):
    def __init__(self, data, height, inner_radius=0, explode=0):
        super(RadiusPie1D, self).__init__(data, height=height,
                inner_radius=inner_radius, explode=explode)



[docs]class HeightPie1D(HeightMixin, PieShape):
    def __init__(self, data, outer_radius=10, inner_radius=0, explode=0):
        super(HeightPie1D, self).__init__(data,
                outer_radius=outer_radius, inner_radius=inner_radius, explode=explode)



[docs]class AngleRadiusPie2D(AngleMixin, RadiusMixin, PieShape):
    def __init__(self, data, height, angle_index=0, radius_index=1, inner_radius=0, explode=0):
        super(AngleRadiusPie2D, self).__init__(data, height=height,
                inner_radius=inner_radius, explode=explode,
                angle_index=angle_index, radius_index=radius_index)



[docs]class AngleHeightPie2D(AngleMixin, HeightMixin, PieShape):
    def __init__(self, data, angle_index=0, height_index=1, outer_radius=10, inner_radius=0,
            explode=0):
        super(AngleHeightPie2D, self).__init__(data,
                outer_radius=outer_radius, inner_radius=inner_radius, explode=explode,
                angle_index=angle_index, height_index=height_index)



[docs]class RadiusHeightPie2D(RadiusMixin, HeightMixin, PieShape):
    def __init__(self, data, radius_index=0, height_index=1, inner_radius=0, explode=0):
        super(RadiusHeightPie2D, self).__init__(data,
                inner_radius=inner_radius, explode=explode,
                radius_index=radius_index, height_index=height_index)



[docs]class AngleRadiusHeightPie3D(AngleMixin, RadiusMixin, HeightMixin, PieShape):
    def __init__(self, data, angle_index=0, radius_index=1, height_index=2, inner_radius=0,
            explode=0):
        super(AngleRadiusHeightPie3D, self).__init__(data,
                inner_radius=inner_radius, explode=explode,
                angle_index=angle_index, radius_index=radius_index, height_index=height_index)
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