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Python Weaving Tools

Author: Scott Torborg [http://www.scotttorborg.com]

The goal of pyweaving is to provide functionality to:


	Parse and write WIF files, with an object-based interface

	Render weave drafts to images

	Render weave drafts to PDF or SVG

	Calculate resource utilization of a pattern (in the form of thread/yarn by color or type)

	Simplify drafts (reduce the number of harnesses or treadles to the bare minimum that are required to produce the same weave, or reduce the number of treadles active at any given time)

	Check a WIF file for validity

	Generate a draft from scratch based on some parameters: for example, simple twills or double weaves

	Interchange with a JSON-based representation of the draft for use in client-side web apps.

	Support rendering drafts with a representation of variable-thickness threads/yarns. E.g. if a given weft thread is narrower than others, that pick should be shorter (fewer pixels tall) than others.



Right now, it provides basic functionality for parsing a WIF file to render a draft. Here’s an example:

[image: _images/63365.png]
Draft by Nathaniel Stimson, from HandWeaving.net [http://www.handweaving.net/PatternDisplay.aspx?PATTERNID=63365].
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Quick Start


Install

The recommended installation method is pip [http://pip.readthedocs.org/].:

$ pip install pyweaving





You can also download a source package here directly from the Python Package Index [https://pypi.python.org/pypi/pyweaving].

PyWeaving can be used via the command line or Python code. Generating a new
draft from scratch will generally require writing Python code.




Open a Draft

Lots of great drafts are available in WIF format. A huge repository is Handweaving.net [http://handweaving.net/]. To open a .wif file as an image, do:

$ pyweaving render draft.wif





To open a draft from Python, do:

from pyweaving import WIFReader

draft = WIFReader('draft.wif').read()
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Command Line Usage

PyWeaving includes a command-line utility that can be used for basic tasks.
Here are some examples. You can also see the utility itself for more info:

$ pyweaving -h






Draft Rendering

Render a draft from a WIF file:

$ pyweaving render example.wif





Or from a JSON file:

$ pyweaving render example.json





Render a draft to an image:

$ pyweaving render example.wif out.png





Render a draft to an SVG (vector) file:

$ pyweaving render example.wif out.svg





Instead of treadling, convert to a liftplan:

$ pyweaving render example.wif out.png --liftplan








File Conversion

Convert between WIF and JSON:

$ pyweaving convert example.wif example.json








Instructions

These instructions are interactive, and intend to walk you step-by-step through
various processes, providing useful statistics and progress saving along the
way.

Show instructions for threading a draft:

$ pyweaving thread example.wif





Show instructions for weaving:

$ pyweaving weave example.wif --liftplan --repeats 50
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Tutorial: Creating a Draft

In this tutorial we’re going to cover the basic data structures and core APIs
of pyweaving, and use them to synthesize a somewhat interesting draft from
scratch.

WIP
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API Reference


Core Data Model


	
class pyweaving.Color(rgb)[source]

	A color type. Internally stored as RGB, and does not support transparency.


	
css

	








	
class pyweaving.Draft(num_shafts, num_treadles=0, liftplan=False, rising_shed=True, start_at_lowest_thread=True, date=None, title=u'', author=u'', address=u'', email=u'', telephone=u'', fax=u'', notes=u'')[source]

	The core representation of a weaving draft.


	
add_warp_thread(color=None, index=None, shaft=0)[source]

	Add a warp thread to this draft.






	
add_weft_thread(color=None, index=None, shafts=None, treadles=None)[source]

	Add a weft thread to this draft.






	
advance()[source]

	
	Given a base draft, make it ‘advance’. Essentially:

	1. Repeat the draft N times, where N is the number of shafts, in
both the warp and weft directions.
2. On each successive repeat, offset the threading by 1 additional
shaft and the treadling by one additional treadle.








	
all_threads_attached()[source]

	Check whether all threads (weft and warp) will be “attached” to the
fabric, instead of just falling off.






	
compute_drawdown()[source]

	Compute a 2D array containing the thread visible at each position.






	
compute_drawdown_at(position)[source]

	Return the thread that is on top (visible) at the specified
zero-indexed position.






	
compute_floats()[source]

	Return an iterator over every float, yielding a tuple for each one:

(start, end, visible, length, thread)





FIXME: This ignores the back side of the fabric. Should it?






	
compute_longest_floats()[source]

	Return a tuple indicating the longest floats for warp, weft.

FIXME This might be producing incorrect results.






	
compute_warp_crossings()[source]

	Iterate over each warp row and compute the total number of thread
crossings in that row.






	
compute_weft_crossings()[source]

	Iterate over each weft row and compute the total number of thread
crossings in that row. Useful for determining sett.






	
copy()[source]

	Make a complete copy of this draft.






	
flip_warpwise()[source]

	Flip/mirror along the warp axis: e.g. looking at the front of the loom,
the near side of the fabric becomes the far, and the far becomes
the near.






	
flip_weftwise()[source]

	Flip/mirror along the weft axis: e.g. looking at the front of the loom,
the left side of the fabric becomes the right, and the right becomes
the left.






	
classmethod from_json(s)[source]

	Construct a new Draft instance from its JSON representation.
Counterpart to .to_json().






	
invert_shed()[source]

	Convert from rising shed to sinking shed, or vice versa. Note that this
will actually update the threading/tie-up to preserve the same
drawdown: if this is not desired, simply change the .rising_shed
attribute.






	
make_selvedges_continuous(add_new_shafts=False)[source]

	Make the selvedge threads “continuous”: that is, threaded and treadled
such that they are picked up on every pick. This method will try to use
the liftplan/tieup and switch selvedge threads to alternate shafts. If
that is impossible and add_new_shafts new shafts will be added to
handle the selvedge threads.

FIXME This method works, but it does not necessarily produce the
subjectively “best” solution in terms of aesthetics and structure. For
example, it may result in longer floats than necessary.






	
reduce_active_treadles()[source]

	Optimize to use the fewest number of active treadles on any given pick,
because not every weaver is an octopus. Note that this may mean using
more total treadles.

Cannot be called on a liftplan draft.






	
reduce_shafts()[source]

	Optimize to use the fewest number of shafts, to attempt to make a
complex draft possible to weave on a loom with fewer shafts. Note that
this may make the threading more complex or less periodic.






	
reduce_treadles()[source]

	Optimize to use the fewest number of total treadles, to attempt to make
a complex draft possible to weave on a loom with a smaller number of
treadles. Note that this may require that more treadles are active on
any given pick.

Cannot be called on a liftplan draft.






	
repeat(n)[source]

	Given a base draft, make it repeat with N units in each direction.






	
rotate()[source]

	Rotate the draft: the weft becomes the warp, and vice versa.






	
selvedge_continuous(low)[source]

	Check whether the selvedge corresponding to the lowest-number thread is
continuous.






	
selvedges_continuous()[source]

	Check whether or not both selvedge threads are “continuous” (will be
picked up on every pick).






	
sort_threading()[source]

	Reorder the shaft assignment in threading so that it follows as
sequential of an order as possible.

For a liftplan draft, will change the threading and liftplan.

For a treadled draft, will change the threading and tieup, won’t change
the treadling.






	
sort_treadles()[source]

	Reorder the treadle assignment in tieup so that it follows as
sequential of an order as possible in treadling.

Will change the tieup and treadling, won’t change the threading. If
sorting both threading and treadles, call .sort_threading() before
calling .sort_treadles().

Cannot be called on a liftplan draft.






	
to_json()[source]

	Serialize a Draft to its JSON representation. Counterpart to
.from_json().










	
exception pyweaving.DraftError[source]

	




	
class pyweaving.Shaft[source]

	Represents a single shaft of the loom.






	
class pyweaving.Treadle(shafts=None)[source]

	Represents a single treadle of the loom.






	
class pyweaving.WarpThread(color=None, shaft=None)[source]

	Represents a single warp thread.






	
class pyweaving.WeftThread(color=None, shafts=None, treadles=None)[source]

	Represents a single weft thread.


	
connected_shafts

	










WIF Import / Export


	
class pyweaving.wif.WIFReader(filename)[source]

	A reader for a specific WIF file.


	
allowed_units = (u'decipoints', u'inches', u'centimeters')

	




	
getbool(section, option)[source]

	




	
put_metadata(draft)[source]

	




	
put_tieup(draft)[source]

	




	
put_warp(draft, wif_palette)[source]

	




	
put_weft(draft, wif_palette)[source]

	




	
read()[source]

	Perform the actual parsing, and return a Draft instance.










	
class pyweaving.wif.WIFWriter(draft)[source]

	A WIF writer for a draft.


	
write(filename, liftplan=False)[source]

	




	
write_liftplan(config)[source]

	




	
write_metadata(config, liftplan)[source]

	




	
write_palette(config)[source]

	




	
write_threading(config)[source]

	




	
write_threads(config, wif_palette, dir)[source]

	




	
write_tieup(config)[source]

	




	
write_treadling(config)[source]

	










Draft Rendering


	
class pyweaving.render.ImageRenderer(draft, liftplan=None, margin_pixels=20, scale=10, foreground=(127, 127, 127), background=(255, 255, 255), markers=(0, 0, 0), numbering=(200, 0, 0))[source]

	
	
make_pil_image()[source]

	




	
pad_image(im)[source]

	




	
paint_drawdown(draw)[source]

	




	
paint_fill_marker(draw, box)[source]

	




	
paint_liftplan(draw)[source]

	




	
paint_start_indicator(draw)[source]

	




	
paint_threading(draw)[source]

	




	
paint_tieup(draw)[source]

	




	
paint_treadling(draw)[source]

	




	
paint_warp(draw)[source]

	




	
paint_weft(draw)[source]

	




	
save(filename)[source]

	




	
show()[source]

	








	
pyweaving.render.SVG

	




	
class pyweaving.render.SVGRenderer(draft, liftplan=None, scale=10, foreground=u'#7f7f7f', background=u'#ffffff', markers=u'#000000', numbering=u'#c80000')[source]

	
	
make_svg_doc()[source]

	




	
paint_drawdown(doc)[source]

	




	
paint_fill_marker(doc, box)[source]

	




	
paint_liftplan(doc)[source]

	




	
paint_threading(doc)[source]

	




	
paint_tieup(doc)[source]

	




	
paint_treadling(doc)[source]

	




	
paint_warp(doc)[source]

	




	
paint_weft(doc)[source]

	




	
render_to_string()[source]

	




	
save(filename)[source]

	




	
write_metadata(doc)[source]

	








	
class pyweaving.render.TagGenerator[source]

	






Instructions


	
class pyweaving.instructions.StatCounter(total_picks, average_over=10)[source]

	
	
pick()[source]

	




	
print_pick_stats()[source]

	




	
print_session_stats()[source]

	




	
start()[source]

	








	
pyweaving.instructions.describe_interval(secs)[source]

	Return a string describing the supplied number of seconds in human-readable
time, e.g. “107 hours, 42 minutes”.






	
pyweaving.instructions.load_save_file(save_filename)[source]

	




	
pyweaving.instructions.print_shafts(draft, connected)[source]

	Print the shaft lift state, as for a table loom.






	
pyweaving.instructions.threading(draft, repeats=1, color_table={0: u'red', 1: u'yellow', 2: u'blue', 3: u'white', 4: u'red', 5: u'yellow', 6: u'blue', 7: u'white', 8: u'red', 9: u'yellow', 10: u'blue', 11: u'white', 12: u'red', 13: u'yellow', 14: u'blue', 15: u'white', 16: u'red', 17: u'yellow', 18: u'blue', 19: u'white', 20: u'red', 21: u'yellow', 22: u'blue', 23: u'white', 24: u'red', 25: u'yellow', 26: u'blue', 27: u'white', 28: u'red', 29: u'yellow', 30: u'blue', 31: u'white', 32: u'red', 33: u'yellow', 34: u'blue', 35: u'white', 36: u'red', 37: u'yellow', 38: u'blue', 39: u'white', 40: u'red', 41: u'yellow', 42: u'blue', 43: u'white', 44: u'red', 45: u'yellow', 46: u'blue', 47: u'white', 48: u'red', 49: u'yellow', 50: u'blue', 51: u'white', 52: u'red', 53: u'yellow', 54: u'blue', 55: u'white', 56: u'red', 57: u'yellow', 58: u'blue', 59: u'white', 60: u'red', 61: u'yellow', 62: u'blue', 63: u'white'})[source]

	Print threading instructions.






	
pyweaving.instructions.tieup(draft)[source]

	Print tie-up instructions.






	
pyweaving.instructions.wait_for_key()[source]

	




	
pyweaving.instructions.weaving(draft, repeats, start_repeat, start_pick, save_filename=None)[source]

	Print weaving instructions. Liftplan only for now.

current_pick, start_repeat, and start_pick are 1-indexed.






	
pyweaving.instructions.write_save_file(save_filename, obj)[source]

	






Utility Generators


	
pyweaving.generators.twill.twill(size=2, warp_color=(0, 0, 100), weft_color=(255, 255, 255))[source]

	




	
pyweaving.generators.tartan.tartan(sett, repeats=1)[source]

	




	
pyweaving.generators.dither.add_rgb(a, b)[source]

	




	
pyweaving.generators.dither.closest(want_rgb, *available_rgb)[source]

	




	
pyweaving.generators.dither.diff_rgb(a, b)[source]

	




	
pyweaving.generators.dither.dithered_gradient(start_color, end_color, count)[source]

	Make a dithering sequence which simulates a gradient between two colors
across count threads. Returns a list of length count where each
element is the color to be used for the corresponding thread.






	
pyweaving.generators.dither.manhattan_distance(a, b)[source]
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Contributing

Patches and suggestions are strongly encouraged! GitHub pull requests are
preferred, but other mechanisms of feedback are welcome.

A comprehensive test suite is included. To run the tests, simply run in the top
level of the repo:

$ tox





This will also ensure that the Sphinx documentation builds correctly, and that
there are no PEP8 [http://www.python.org/dev/peps/pep-0008/] or Pyflakes [http://pypi.python.org/pypi/pyflakes] warnings in the codebase.

Any pull requests should preserve all of these things.
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  Source code for pyweaving.generators.tartan

from __future__ import (absolute_import, division, print_function,
                        unicode_literals)

import re

from .. import Draft


color_map = {
    'A': (92, 140, 168),  # azure / light blue
    'G': (0, 104, 24),  # green
    'B': (44, 44, 128),  # blue
    'K': (0, 0, 0),  # black
    'W': (224, 224, 224),  # white
    'Y': (232, 192, 0),  # yellow
    'R': (200, 0, 44),  # red
    'P': (120, 0, 120),  # purple
    'C': (208, 80, 84),  # ??? light red of some kind
    'LP': (180, 104, 172),  # light purple
}


[docs]def tartan(sett, repeats=1):
    colors = []
    for piece in sett.split(', '):
        m = re.match('([A-Z]+)(\d+)', piece)
        colors.append((
            color_map[m.group(1)],
            int(m.group(2)),
        ))

    # tartan is always the same design mirrored once
    colors.extend(reversed(colors))

    print("Threads per repeat: %d" %
          sum(count for color, count in colors))

    # tartan is always 2/2 twill
    # we'll need 4 shafts and 4 treadles
    draft = Draft(num_shafts=4, num_treadles=4)

    # do tie-up
    for ii in range(4):
        draft.treadles[3 - ii].shafts.add(draft.shafts[ii])
        draft.treadles[3 - ii].shafts.add(draft.shafts[(ii + 1) % 4])

    thread_no = 0
    for ii in range(repeats):
        for color, count in colors:
            for jj in range(count):
                draft.add_warp_thread(
                    color=color,
                    shaft=thread_no % 4,
                )
                draft.add_weft_thread(
                    color=color,
                    treadles=[thread_no % 4],
                )
                thread_no += 1

    return draft


# Tartan Setts
gordon_red = ('A12, G12, R18, K12, R18, B18, W4, C16, W4, K32, A12, '
              'W4, B32, W4, G36')

gordon_modern = 'B24, K4, B4, K4, B4, K24, G24, Y4, G24, K24, B24, K4, B4'

gordon_dress = ('W4, B2, W24, B4, W4, K16, B16, K4, B4, K4, B16, K16, '
                'G16, K2, Y4, K2, G16, K16, W4, B4, W24, B2, W4')

gordon_old = 'B24, K4, B4, K4, B4, K24, G24, Y4, G24, K24, B24, K4, B4'

gordon_red_muted = ('A12, G12, R18, K12, R18, B18, W4, C16, W4, K32, A12, '
                    'W4, B32, W4, G36')

gordon_red_old_huntly = ('B28, W2, G16, W2, DG32, A12, W2, B28, W2, G28, '
                         'A12, G12, R16, DG12, R16, DG2')

gordon_old_ancient = 'K8, B46, K46, G44, Y6, G6, Y12'

gordon_of_abergeldie = 'G36, Y2, LP12, K2, W2, R40'

gordon_of_esselmont = 'K8, P46, K46, G44, Y6, G6, Y12'

gordon_roxburgh_district = 'B4, R2, G32, B16, W2, B2, W2, B32'

gordon_roxburgh_red = 'B6, DG52, B6, R6, B40, R6, B6, R52, DG10, W6'

gordon_roxburgh_red_muted = 'B6, DG52, B6, R6, B40, R6, B6, R52, DG10, W6'

gordon_huntly_district = ('G16, R4, G16, R24, B2, R2, B4, R2, B2, R24, B2, '
                          'R2, B4, R2, B2, R24, W2, R6, Y2, B24, R6, B24, '
                          'Y2, R6, W2, R24, G4, R6, G4, R24, G16, R4, G16')

gordon_aberdeen_district = ('W4, LG8, K32, W4, P12, A8, W4, A8, P12, W4, P6, '
                            'R16, LR6, W4, LR6, R16, P6, W4, K24, LG8, K24, '
                            'W4, P6, R16, LR6, W4, LR6, R16, P6, W4, A20, W4, '
                            'R12, LR6, W2, LR6, R12, W4, LG8, K32, W4, R46, '
                            'LR6, W4')

gordon_huntly = 'R4, MB6, FB24, K22, MG22, Y4'
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  Source code for pyweaving.generators.dither

from __future__ import (absolute_import, division, print_function,
                        unicode_literals)

from operator import itemgetter

from .. import Color


[docs]def diff_rgb(a, b):
    return [ch_b - ch_a for ch_a, ch_b in zip(a, b)]



[docs]def add_rgb(a, b):
    return [ch_b + ch_a for ch_a, ch_b in zip(a, b)]



[docs]def manhattan_distance(a, b):
    return sum(abs(b_el - a_el) for a_el, b_el in zip(a, b))



[docs]def closest(want_rgb, *available_rgb):
    # This is about the slowest approach imaginable for this
    distances = [(manhattan_distance(want_rgb, this_rgb), this_rgb)
                 for this_rgb in available_rgb]
    distances.sort(key=itemgetter(0))
    return distances[0][1]



[docs]def dithered_gradient(start_color, end_color, count):
    """
    Make a dithering sequence which simulates a gradient between two colors
    across ``count`` threads. Returns a list of length ``count`` where each
    element is the color to be used for the corresponding thread.
    """
    inc_rgb = [float(ch2 - ch1) for ch1, ch2 in
               zip(start_color.rgb, end_color.rgb)]
    error_rgb = 0.0, 0.0, 0.0
    threads = []
    for ii in range(count):
        dist = (ii + 0.5) / count
        ideal_rgb = [(inc_ch * dist) + start_ch for inc_ch, start_ch in
                     zip(inc_rgb, start_color.rgb)]
        with_error_rgb = [ideal_ch + error_ch
                          for ideal_ch, error_ch in
                          zip(ideal_rgb, error_rgb)]
        this_rgb = closest(with_error_rgb, start_color.rgb, end_color.rgb)
        threads.append(Color(this_rgb))
        error_rgb = add_rgb(error_rgb, diff_rgb(this_rgb, ideal_rgb))

    return threads
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  Source code for pyweaving

from __future__ import (absolute_import, division, print_function,
                        unicode_literals)

import datetime
import json
from copy import deepcopy
from collections import defaultdict


__version__ = '0.0.8.dev'


[docs]class Color(object):
    """
    A color type. Internally stored as RGB, and does not support transparency.
    """
    def __init__(self, rgb):
        if not isinstance(rgb, tuple):
            rgb = tuple(rgb)
        self.rgb = rgb

    def __eq__(self, other):
        return self.rgb == other.rgb

    def __ne__(self, other):
        return self.rgb != other.rgb

    @property
    def css(self):
        return 'rgb(%d, %d, %d)' % self.rgb

    def __str__(self):
        return str(self.rgb)



[docs]class WarpThread(object):
    """
    Represents a single warp thread.
    """
    def __init__(self, color=None, shaft=None):
        if color and not isinstance(color, Color):
            color = Color(color)
        self.color = color
        self.shaft = shaft

    def __repr__(self):
        return '<WarpThread color:%s shaft:%s>' % (self.color.rgb, self.shaft)



[docs]class WeftThread(object):
    """
    Represents a single weft thread.
    """
    def __init__(self, color=None, shafts=None, treadles=None):
        if color and not isinstance(color, Color):
            color = Color(color)
        self.color = color
        assert not (shafts and treadles), \
            "can't have both shafts (liftplan) and treadles specified"
        self.treadles = treadles or set()
        self.shafts = shafts or set()

    @property
    def connected_shafts(self):
        if self.shafts:
            return self.shafts
        else:
            assert self.treadles
            ret = set()
            for treadle in self.treadles:
                ret.update(treadle.shafts)
            return ret

    def __repr__(self):
        if self.treadles:
            return '<WeftThread color:%s treadles:%s>' % (self.color.rgb,
                                                          self.treadles)
        else:
            return '<WeftThread color:%s shafts:%s>' % (self.color.rgb,
                                                        self.shafts)



[docs]class Shaft(object):
    """
    Represents a single shaft of the loom.
    """
    pass



[docs]class Treadle(object):
    """
    Represents a single treadle of the loom.
    """
    def __init__(self, shafts=None):
        self.shafts = shafts or set()



[docs]class DraftError(Exception):
    pass



[docs]class Draft(object):
    """
    The core representation of a weaving draft.
    """
    def __init__(self, num_shafts, num_treadles=0, liftplan=False,
                 rising_shed=True, start_at_lowest_thread=True,
                 date=None, title='', author='', address='',
                 email='', telephone='', fax='', notes=''):
        self.liftplan = liftplan or (num_treadles == 0)
        self.rising_shed = rising_shed
        self.start_at_lowest_thread = start_at_lowest_thread

        self.shafts = []
        for __ in range(num_shafts):
            self.shafts.append(Shaft())

        self.treadles = []
        for __ in range(num_treadles):
            self.treadles.append(Treadle())

        self.warp = []
        self.weft = []

        self.date = date or datetime.date.today().strftime('%b %d, %Y')

        self.title = title
        self.author = author
        self.address = address
        self.email = email
        self.telephone = telephone
        self.fax = fax
        self.notes = notes

    @classmethod
[docs]    def from_json(cls, s):
        """
        Construct a new Draft instance from its JSON representation.
        Counterpart to ``.to_json()``.
        """
        obj = json.loads(s)
        warp = obj.pop('warp')
        weft = obj.pop('weft')
        tieup = obj.pop('tieup')

        draft = cls(**obj)

        for thread_obj in warp:
            draft.add_warp_thread(
                color=thread_obj['color'],
                shaft=draft.shafts[thread_obj['shaft']],
            )

        for thread_obj in weft:
            draft.add_weft_thread(
                color=thread_obj['color'],
                shafts=set(draft.shafts[n] for n in thread_obj['shafts']),
                treadles=set(draft.treadles[n] for n in
                             thread_obj['treadles']),
            )

        for ii, shaft_nos in enumerate(tieup):
            draft.treadles[ii].shafts = set(draft.shafts[n] for n in shaft_nos)

        return draft


[docs]    def to_json(self):
        """
        Serialize a Draft to its JSON representation. Counterpart to
        ``.from_json()``.
        """
        return json.dumps({
            'liftplan': self.liftplan,
            'rising_shed': self.rising_shed,
            'num_shafts': len(self.shafts),
            'num_treadles': len(self.treadles),
            'warp': [{
                'color': thread.color.rgb,
                'shaft': self.shafts.index(thread.shaft),
            } for thread in self.warp],
            'weft': [{
                'color': thread.color.rgb,
                'treadles': [self.treadles.index(tr)
                             for tr in thread.treadles],
                'shafts': [self.shafts.index(sh)
                           for sh in thread.connected_shafts],
            } for thread in self.weft],
            'tieup': [
                [self.shafts.index(sh) for sh in treadle.shafts]
                for treadle in self.treadles
            ],
            'date': self.date,
            'title': self.title,
            'author': self.author,
            'address': self.address,
            'email': self.email,
            'telephone': self.telephone,
            'fax': self.fax,
            'notes': self.notes,
        })


[docs]    def copy(self):
        """
        Make a complete copy of this draft.
        """
        return deepcopy(self)


[docs]    def add_warp_thread(self, color=None, index=None, shaft=0):
        """
        Add a warp thread to this draft.
        """
        if not isinstance(shaft, Shaft):
            shaft = self.shafts[shaft]
        thread = WarpThread(
            color=color,
            shaft=shaft,
        )
        if index is None:
            self.warp.append(thread)
        else:
            self.warp.insert(index, thread)


[docs]    def add_weft_thread(self, color=None, index=None,
                        shafts=None, treadles=None):
        """
        Add a weft thread to this draft.
        """
        shafts = shafts or set()
        shaft_objs = set()
        for shaft in shafts:
            if not isinstance(shaft, Shaft):
                shaft = self.shafts[shaft]
            shaft_objs.add(shaft)
        treadles = treadles or set()
        treadle_objs = set()
        for treadle in treadles:
            if not isinstance(treadle, Treadle):
                treadle = self.treadles[treadle]
            treadle_objs.add(treadle)
        thread = WeftThread(
            color=color,
            shafts=shaft_objs,
            treadles=treadle_objs,
        )
        if index is None:
            self.weft.append(thread)
        else:
            self.weft.insert(index, thread)


[docs]    def compute_drawdown_at(self, position):
        """
        Return the thread that is on top (visible) at the specified
        zero-indexed position.
        """
        x, y = position
        warp_thread = self.warp[x]
        weft_thread = self.weft[y]

        connected_shafts = weft_thread.connected_shafts
        warp_at_rest = warp_thread.shaft not in connected_shafts
        if warp_at_rest ^ self.rising_shed:
            return warp_thread
        else:
            return weft_thread


[docs]    def compute_drawdown(self):
        """
        Compute a 2D array containing the thread visible at each position.
        """
        num_warp_threads = len(self.warp)
        num_weft_threads = len(self.weft)
        return [[self.compute_drawdown_at((x, y))
                 for y in range(num_weft_threads)]
                for x in range(num_warp_threads)]


[docs]    def compute_floats(self):
        """
        Return an iterator over every float, yielding a tuple for each one::

            (start, end, visible, length, thread)

        FIXME: This ignores the back side of the fabric. Should it?
        """
        num_warp_threads = len(self.warp)
        num_weft_threads = len(self.weft)

        drawdown = self.compute_drawdown()

        # Iterate over each warp thread, then each weft thread
        # For each thread, find the position of each change in state
        for x, thread in enumerate(self.warp):
            this_vis_state = (thread == drawdown[x][0])
            last = this_start = (x, 0)
            for y in range(1, num_weft_threads):
                check_vis_state = (thread == drawdown[x][y])
                if check_vis_state != this_vis_state:
                    length = last[1] - this_start[1]
                    yield this_start, last, this_vis_state, length, thread
                    this_vis_state = check_vis_state
                    this_start = x, y
                last = x, y
            length = last[1] - this_start[1]
            yield this_start, last, this_vis_state, length, thread

        for y, thread in enumerate(self.weft):
            this_vis_state = (thread == drawdown[0][y])
            last = this_start = (0, y)
            for x in range(1, num_warp_threads):
                check_vis_state = (thread == drawdown[x][y])
                if check_vis_state != this_vis_state:
                    length = last[0] - this_start[0]
                    yield this_start, last, this_vis_state, length, thread
                    this_vis_state = check_vis_state
                    this_start = x, y
                last = x, y
            length = last[0] - this_start[0]
            yield this_start, last, this_vis_state, length, thread


[docs]    def compute_longest_floats(self):
        """
        Return a tuple indicating the longest floats for warp, weft.

        FIXME This might be producing incorrect results.
        """
        floats = list(self.compute_floats())
        return (
            max(length
                for start, end, visible, length, thread in floats
                if isinstance(thread, WarpThread)),
            max(length
                for start, end, visible, length, thread in floats
                if isinstance(thread, WeftThread)),
        )


[docs]    def reduce_shafts(self):
        """
        Optimize to use the fewest number of shafts, to attempt to make a
        complex draft possible to weave on a loom with fewer shafts. Note that
        this may make the threading more complex or less periodic.
        """
        raise NotImplementedError


[docs]    def reduce_treadles(self):
        """
        Optimize to use the fewest number of total treadles, to attempt to make
        a complex draft possible to weave on a loom with a smaller number of
        treadles. Note that this may require that more treadles are active on
        any given pick.

        Cannot be called on a liftplan draft.
        """
        raise NotImplementedError


[docs]    def reduce_active_treadles(self):
        """
        Optimize to use the fewest number of active treadles on any given pick,
        because not every weaver is an octopus. Note that this may mean using
        more total treadles.

        Cannot be called on a liftplan draft.
        """
        if self.liftplan:
            raise ValueError("can't reduce treadles on a liftplan draft")
        if True or max(len(thread.treadles) for thread in self.weft) > 1:
            used_shaft_combos = defaultdict(list)
            for thread in self.weft:
                used_shaft_combos[frozenset(thread.connected_shafts)].\
                    append(thread)
            self.treadles = []
            for shafts, threads in used_shaft_combos.items():
                treadle = Treadle(shafts=set(shafts))
                self.treadles.append(treadle)
                for thread in threads:
                    thread.treadles = set([treadle])


[docs]    def sort_threading(self):
        """
        Reorder the shaft assignment in threading so that it follows as
        sequential of an order as possible.

        For a liftplan draft, will change the threading and liftplan.

        For a treadled draft, will change the threading and tieup, won't change
        the treadling.
        """
        raise NotImplementedError


[docs]    def sort_treadles(self):
        """
        Reorder the treadle assignment in tieup so that it follows as
        sequential of an order as possible in treadling.

        Will change the tieup and treadling, won't change the threading. If
        sorting both threading and treadles, call ``.sort_threading()`` before
        calling ``.sort_treadles()``.

        Cannot be called on a liftplan draft.
        """
        raise NotImplementedError


[docs]    def invert_shed(self):
        """
        Convert from rising shed to sinking shed, or vice versa. Note that this
        will actually update the threading/tie-up to preserve the same
        drawdown: if this is not desired, simply change the .rising_shed
        attribute.
        """
        self.rising_shed = not self.rising_shed
        for thread in self.weft:
            thread.shafts = self.shafts - thread.shafts
        for treadle in self.treadles:
            treadle.shafts = self.shafts - treadle.shafts


[docs]    def rotate(self):
        """
        Rotate the draft: the weft becomes the warp, and vice versa.
        """
        raise NotImplementedError


[docs]    def flip_weftwise(self):
        """
        Flip/mirror along the weft axis: e.g. looking at the front of the loom,
        the left side of the fabric becomes the right, and the right becomes
        the left.
        """
        self.warp.reverse()


[docs]    def flip_warpwise(self):
        """
        Flip/mirror along the warp axis: e.g. looking at the front of the loom,
        the near side of the fabric becomes the far, and the far becomes
        the near.
        """
        self.weft.reverse()


[docs]    def selvedges_continuous(self):
        """
        Check whether or not both selvedge threads are "continuous" (will be
        picked up on every pick).
        """
        return (self.selvedge_continuous(False) and
                self.selvedge_continuous(True))


[docs]    def selvedge_continuous(self, low):
        """
        Check whether the selvedge corresponding to the lowest-number thread is
        continuous.
        """
        # For the low selvedge:
        # If this draft starts at the lowest thread, there needs to be a
        # transition between threads 1 and 2 (0-indexed), threads 3 and 4, etc.
        # Otherwise, there needs to be a transition between 0 and 1, 2 and 3,
        # etc.

        # For the high selvedge:
        # If this draft starts at the highest thread, there needs to be a
        # transition between threads 0 and 1, threads 2 and 3, etc.

        offset = 0 if low ^ self.start_at_lowest_thread else 1
        if low:
            thread = self.warp[0]
        else:
            thread = self.warp[-1]
        for ii in range(offset, len(self.weft) - 1, 2):
            a_state = thread.shaft in self.weft[ii].connected_shafts
            b_state = thread.shaft in self.weft[ii + 1].connected_shafts
            if not a_state ^ b_state:
                return False
        return True


[docs]    def make_selvedges_continuous(self, add_new_shafts=False):
        """
        Make the selvedge threads "continuous": that is, threaded and treadled
        such that they are picked up on every pick. This method will try to use
        the liftplan/tieup and switch selvedge threads to alternate shafts. If
        that is impossible and ``add_new_shafts`` new shafts will be added to
        handle the selvedge threads.

        FIXME This method works, but it does not necessarily produce the
        subjectively "best" solution in terms of aesthetics and structure. For
        example, it may result in longer floats than necessary.
        """
        for low_thread in (False, True):
            success = False
            if low_thread:
                warp_thread = self.warp[0]
            else:
                warp_thread = self.warp[-1]
            if self.selvedge_continuous(low_thread):
                success = True
                continue
            for shaft in self.shafts:
                warp_thread.shaft = shaft
                if self.selvedge_continuous(low_thread):
                    success = True
                    break
            if not success:
                if add_new_shafts:
                    raise NotImplementedError
                else:
                    raise DraftError("cannot make continuous selvedges")


[docs]    def compute_weft_crossings(self):
        """
        Iterate over each weft row and compute the total number of thread
        crossings in that row. Useful for determining sett.
        """
        raise NotImplementedError


[docs]    def compute_warp_crossings(self):
        """
        Iterate over each warp row and compute the total number of thread
        crossings in that row.
        """
        raise NotImplementedError


[docs]    def repeat(self, n):
        """
        Given a base draft, make it repeat with N units in each direction.
        """
        initial_warp = list(self.warp)
        initial_weft = list(self.weft)
        for ii in range(n):
            for thread in initial_warp:
                self.add_warp_thread(
                    color=thread.color,
                    shaft=thread.shaft,
                )
            for thread in initial_weft:
                self.add_weft_thread(
                    color=thread.color,
                    treadles=thread.treadles,
                    shafts=thread.shafts,
                )


[docs]    def advance(self):
        """
        Given a base draft, make it 'advance'. Essentially:
            1. Repeat the draft N times, where N is the number of shafts, in
            both the warp and weft directions.
            2. On each successive repeat, offset the threading by 1 additional
            shaft and the treadling by one additional treadle.
        """
        initial_warp = list(self.warp)
        initial_weft = list(self.weft)
        num_shafts = len(self.shafts)
        num_treadles = len(self.treadles)
        for ii in range(1, num_shafts):
            print("ADVANCE %d" % ii)
            for thread in initial_warp:
                print("  thread")
                initial_shaft = self.shafts.index(thread.shaft)
                print("    initial shaft: %d" % initial_shaft)
                new_shaft = (initial_shaft + ii) % num_shafts
                print("    new shaft: %d" % new_shaft)
                self.add_warp_thread(
                    color=thread.color,
                    shaft=new_shaft,
                )
            for thread in initial_weft:
                initial_treadles = [self.treadles.index(treadle)
                                    for treadle in thread.treadles]
                new_treadles = [(treadle + ii) % num_treadles
                                for treadle in initial_treadles]
                initial_shafts = [self.shafts.index(shaft)
                                  for shaft in thread.shafts]
                new_shafts = [(shaft + ii) % num_shafts
                              for shaft in initial_shafts]
                self.add_weft_thread(
                    color=thread.color,
                    treadles=new_treadles,
                    shafts=new_shafts,
                )


[docs]    def all_threads_attached(self):
        """
        Check whether all threads (weft and warp) will be "attached" to the
        fabric, instead of just falling off.
        """
        raise NotImplementedError
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  Source code for pyweaving.render

from __future__ import (absolute_import, division, print_function,
                        unicode_literals)

import os.path

from PIL import Image, ImageDraw, ImageFont


__here__ = os.path.dirname(__file__)

font_path = os.path.join(__here__, 'data', 'Arial.ttf')


[docs]class ImageRenderer(object):
    # TODO:
    # - Add a "drawndown only" option
    # - Add a default tag (like a small delta symbol) to signal the initial
    # shuttle direction
    # - Add option to render the backside of the fabric
    # - Add option to render a bar graph of the thread crossings along the
    # sides
    # - Add option to render 'stats table'
    #   - Number of warp threads
    #   - Number of weft threads
    #   - Number of harnesses/shafts
    #   - Number of treadles
    #   - Warp unit size / reps
    #   - Weft unit size / reps
    #   - Longest warp float
    #   - Longest weft float
    #   - Selvedge continuity
    # - Add option to rotate orientation
    # - Add option to render selvedge continuity
    # - Add option to render inset "scale view" rendering of fabric
    # - Add option to change thread spacing
    # - Support variable thickness threads
    # - Add option to render heddle count on each shaft
    def __init__(self, draft, liftplan=None, margin_pixels=20, scale=10,
                 foreground=(127, 127, 127), background=(255, 255, 255),
                 markers=(0, 0, 0), numbering=(200, 0, 0)):
        self.draft = draft

        self.liftplan = liftplan

        self.margin_pixels = margin_pixels
        self.pixels_per_square = scale

        self.background = background
        self.foreground = foreground
        self.markers = markers
        self.numbering = numbering

        self.font_size = int(round(scale * 1.2))

        self.font = ImageFont.truetype(font_path, self.font_size)

[docs]    def pad_image(self, im):
        w, h = im.size
        desired_w = w + (self.margin_pixels * 2)
        desired_h = h + (self.margin_pixels * 2)
        new = Image.new('RGB', (desired_w, desired_h), self.background)
        new.paste(im, (self.margin_pixels, self.margin_pixels))
        return new


[docs]    def make_pil_image(self):
        width_squares = len(self.draft.warp) + 6
        if self.liftplan or self.draft.liftplan:
            width_squares += len(self.draft.shafts)
        else:
            width_squares += len(self.draft.treadles)

        height_squares = len(self.draft.weft) + 6 + len(self.draft.shafts)

        # XXX Not totally sure why the +1 is needed here, but otherwise the
        # contents overflows the canvas
        width = (width_squares * self.pixels_per_square) + 1
        height = (height_squares * self.pixels_per_square) + 1

        im = Image.new('RGB', (width, height), self.background)

        draw = ImageDraw.Draw(im)

        self.paint_warp(draw)
        self.paint_threading(draw)

        self.paint_weft(draw)
        if self.liftplan or self.draft.liftplan:
            self.paint_liftplan(draw)
        else:
            self.paint_tieup(draw)
            self.paint_treadling(draw)

        self.paint_drawdown(draw)
        self.paint_start_indicator(draw)
        del draw

        im = self.pad_image(im)
        return im


[docs]    def paint_start_indicator(self, draw):
        endy = ((len(self.draft.shafts) + 6) * self.pixels_per_square) - 1
        starty = (endy - (self.pixels_per_square // 2))
        if self.draft.start_at_lowest_thread:
            # right side
            endx = len(self.draft.warp) * self.pixels_per_square
            startx = endx - self.pixels_per_square
        else:
            # left side
            startx = 0
            endx = self.pixels_per_square
        vertices = [
            (startx, starty),
            (endx, starty),
            (startx + (self.pixels_per_square // 2), endy),
        ]
        draw.polygon(vertices, fill=self.markers)


[docs]    def paint_warp(self, draw):
        starty = 0
        endy = self.pixels_per_square
        for ii, thread in enumerate(self.draft.warp):
            # paint box, outlined with foreground color, filled with thread
            # color
            startx = self.pixels_per_square * ii
            endx = startx + self.pixels_per_square
            draw.rectangle((startx, starty, endx, endy),
                           outline=self.foreground,
                           fill=thread.color.rgb)


[docs]    def paint_fill_marker(self, draw, box):
        startx, starty, endx, endy = box
        draw.rectangle((startx + 2, starty + 2, endx - 2, endy - 2),
                       fill=self.markers)


[docs]    def paint_threading(self, draw):
        num_threads = len(self.draft.warp)
        num_shafts = len(self.draft.shafts)

        for ii, thread in enumerate(self.draft.warp):
            startx = (num_threads - ii - 1) * self.pixels_per_square
            endx = startx + self.pixels_per_square

            for jj, shaft in enumerate(self.draft.shafts):
                starty = (4 + (num_shafts - jj)) * self.pixels_per_square
                endy = starty + self.pixels_per_square
                draw.rectangle((startx, starty, endx, endy),
                               outline=self.foreground)

                if shaft == thread.shaft:
                    # draw threading marker
                    self.paint_fill_marker(draw, (startx, starty, endx, endy))

            # paint the number if it's a multiple of 4
            thread_no = ii + 1
            if ((thread_no != num_threads) and
                (thread_no != 0) and
                    (thread_no % 4 == 0)):
                # draw line
                startx = endx = (num_threads - ii - 1) * self.pixels_per_square
                starty = 3 * self.pixels_per_square
                endy = (5 * self.pixels_per_square) - 1
                draw.line((startx, starty, endx, endy),
                          fill=self.numbering)
                # draw text
                draw.text((startx + 2, starty + 2),
                          str(thread_no),
                          font=self.font,
                          fill=self.numbering)


[docs]    def paint_weft(self, draw):
        offsety = (6 + len(self.draft.shafts)) * self.pixels_per_square
        startx_squares = len(self.draft.warp) + 5
        if self.liftplan or self.draft.liftplan:
            startx_squares += len(self.draft.shafts)
        else:
            startx_squares += len(self.draft.treadles)
        startx = startx_squares * self.pixels_per_square
        endx = startx + self.pixels_per_square

        for ii, thread in enumerate(self.draft.weft):
            # paint box, outlined with foreground color, filled with thread
            # color
            starty = (self.pixels_per_square * ii) + offsety
            endy = starty + self.pixels_per_square
            draw.rectangle((startx, starty, endx, endy),
                           outline=self.foreground,
                           fill=thread.color.rgb)


[docs]    def paint_liftplan(self, draw):
        num_threads = len(self.draft.weft)

        offsetx = (1 + len(self.draft.warp)) * self.pixels_per_square
        offsety = (6 + len(self.draft.shafts)) * self.pixels_per_square
        for ii, thread in enumerate(self.draft.weft):
            starty = (ii * self.pixels_per_square) + offsety
            endy = starty + self.pixels_per_square

            for jj, shaft in enumerate(self.draft.shafts):
                startx = (jj * self.pixels_per_square) + offsetx
                endx = startx + self.pixels_per_square
                draw.rectangle((startx, starty, endx, endy),
                               outline=self.foreground)

                if shaft in thread.connected_shafts:
                    # draw liftplan marker
                    self.paint_fill_marker(draw, (startx, starty, endx, endy))

            # paint the number if it's a multiple of 4
            thread_no = ii + 1
            if ((thread_no != num_threads) and
                (thread_no != 0) and
                    (thread_no % 4 == 0)):
                # draw line
                startx = endx
                starty = endy
                endx = startx + (2 * self.pixels_per_square)
                endy = starty
                draw.line((startx, starty, endx, endy),
                          fill=self.numbering)
                # draw text
                draw.text((startx + 2, starty - 2 - self.font_size),
                          str(thread_no),
                          font=self.font,
                          fill=self.numbering)


[docs]    def paint_tieup(self, draw):
        offsetx = (1 + len(self.draft.warp)) * self.pixels_per_square
        offsety = 5 * self.pixels_per_square

        num_treadles = len(self.draft.treadles)
        num_shafts = len(self.draft.shafts)

        for ii, treadle in enumerate(self.draft.treadles):
            startx = (ii * self.pixels_per_square) + offsetx
            endx = startx + self.pixels_per_square

            treadle_no = ii + 1

            for jj, shaft in enumerate(self.draft.shafts):
                starty = (((num_shafts - jj - 1) * self.pixels_per_square) +
                          offsety)
                endy = starty + self.pixels_per_square

                draw.rectangle((startx, starty, endx, endy),
                               outline=self.foreground)

                if shaft in treadle.shafts:
                    self.paint_fill_marker(draw, (startx, starty, endx, endy))

                # on the last treadle, paint the shaft markers
                if treadle_no == num_treadles:
                    shaft_no = jj + 1
                    if (shaft_no != 0) and (shaft_no % 4 == 0):
                        # draw line
                        line_startx = endx
                        line_endx = line_startx + (2 * self.pixels_per_square)
                        line_starty = line_endy = starty
                        draw.line((line_startx, line_starty,
                                   line_endx, line_endy),
                                  fill=self.numbering)
                        draw.text((line_startx + 2, line_starty + 2),
                                  str(shaft_no),
                                  font=self.font,
                                  fill=self.numbering)

            # paint the number if it's a multiple of 4 and not the first one
            if (treadle_no != 0) and (treadle_no % 4 == 0):
                # draw line
                startx = endx = (treadle_no * self.pixels_per_square) + offsetx
                starty = 3 * self.pixels_per_square
                endy = (5 * self.pixels_per_square) - 1
                draw.line((startx, starty, endx, endy),
                          fill=self.numbering)
                # draw text on left side, right justified
                textw, texth = draw.textsize(str(treadle_no), font=self.font)
                draw.text((startx - textw - 2, starty + 2),
                          str(treadle_no),
                          font=self.font,
                          fill=self.numbering)


[docs]    def paint_treadling(self, draw):
        num_threads = len(self.draft.weft)

        offsetx = (1 + len(self.draft.warp)) * self.pixels_per_square
        offsety = (6 + len(self.draft.shafts)) * self.pixels_per_square
        for ii, thread in enumerate(self.draft.weft):
            starty = (ii * self.pixels_per_square) + offsety
            endy = starty + self.pixels_per_square

            for jj, treadle in enumerate(self.draft.treadles):
                startx = (jj * self.pixels_per_square) + offsetx
                endx = startx + self.pixels_per_square
                draw.rectangle((startx, starty, endx, endy),
                               outline=self.foreground)

                if treadle in thread.treadles:
                    # draw treadling marker
                    self.paint_fill_marker(draw, (startx, starty, endx, endy))

            # paint the number if it's a multiple of 4
            thread_no = ii + 1
            if ((thread_no != num_threads) and
                (thread_no != 0) and
                    (thread_no % 4 == 0)):
                # draw line
                startx = endx
                starty = endy
                endx = startx + (2 * self.pixels_per_square)
                endy = starty
                draw.line((startx, starty, endx, endy),
                          fill=self.numbering)
                # draw text
                draw.text((startx + 2, starty - 2 - self.font_size),
                          str(thread_no),
                          font=self.font,
                          fill=self.numbering)


[docs]    def paint_drawdown(self, draw):
        offsety = (6 + len(self.draft.shafts)) * self.pixels_per_square
        floats = self.draft.compute_floats()

        for start, end, visible, length, thread in floats:
            if visible:
                startx = start[0] * self.pixels_per_square
                starty = (start[1] * self.pixels_per_square) + offsety
                endx = (end[0] + 1) * self.pixels_per_square
                endy = ((end[1] + 1) * self.pixels_per_square) + offsety
                draw.rectangle((startx, starty, endx, endy),
                               outline=self.foreground,
                               fill=thread.color.rgb)


[docs]    def show(self):
        im = self.make_pil_image()
        im.show()


[docs]    def save(self, filename):
        im = self.make_pil_image()
        im.save(filename)




svg_preamble = '<?xml version="1.0" encoding="utf-8" standalone="no"?>'
svg_header = '''<svg width="{width}" height="{height}"
    viewBox="0 0 {width} {height}"
    xmlns="http://www.w3.org/2000/svg"
    xmlns:xlink="http://www.w3.org/1999/xlink">'''


[docs]class TagGenerator(object):
    def __getattr__(self, name):
        def tag(*children, **attrs):
            inner = ''.join(children)
            if attrs:
                attrs = ' '.join(['%s="%s"' % (key.replace('_', '-'), val)
                                  for key, val in attrs.items()])
                return '<%s %s>%s</%s>' % (name, attrs, inner, name)
            else:
                return '<%s>%s</%s>' % (name, inner, name)
        return tag



SVG = TagGenerator()


[docs]class SVGRenderer(object):
    def __init__(self, draft, liftplan=None, scale=10,
                 foreground='#7f7f7f', background='#ffffff',
                 markers='#000000', numbering='#c80000'):
        self.draft = draft

        self.liftplan = liftplan

        self.scale = scale

        self.background = background
        self.foreground = foreground
        self.markers = markers
        self.numbering = numbering

        self.font_family = 'Arial, sans-serif'
        self.font_size = 12

[docs]    def make_svg_doc(self):
        width_squares = len(self.draft.warp) + 6
        if self.liftplan or self.draft.liftplan:
            width_squares += len(self.draft.shafts)
        else:
            width_squares += len(self.draft.treadles)

        height_squares = len(self.draft.weft) + 6 + len(self.draft.shafts)

        width = width_squares * self.scale
        height = height_squares * self.scale

        doc = []
        # Use a negative starting point so we don't have to offset everything
        # in the drawing.
        doc.append(svg_header.format(width=width, height=height))

        self.write_metadata(doc)

        self.paint_warp(doc)
        self.paint_threading(doc)

        self.paint_weft(doc)
        if self.liftplan or self.draft.liftplan:
            self.paint_liftplan(doc)
        else:
            self.paint_tieup(doc)
            self.paint_treadling(doc)

        self.paint_drawdown(doc)
        doc.append('</svg>')
        return '\n'.join(doc)


[docs]    def write_metadata(self, doc):
        doc.append(SVG.title(self.draft.title))


[docs]    def paint_warp(self, doc):
        starty = 0
        grp = []
        for ii, thread in enumerate(self.draft.warp):
            # paint box, outlined with foreground color, filled with thread
            # color
            startx = self.scale * ii
            grp.append(SVG.rect(
                x=startx, y=starty,
                width=self.scale, height=self.scale,
                style='stroke:%s; fill:%s' % (self.foreground,
                                              thread.color.css)))
        doc.append(SVG.g(*grp))


[docs]    def paint_weft(self, doc):
        offsety = (6 + len(self.draft.shafts)) * self.scale
        startx_squares = len(self.draft.warp) + 5
        if self.liftplan or self.draft.liftplan:
            startx_squares += len(self.draft.shafts)
        else:
            startx_squares += len(self.draft.treadles)
        startx = startx_squares * self.scale

        grp = []
        for ii, thread in enumerate(self.draft.weft):
            # paint box, outlined with foreground color, filled with thread
            # color
            starty = (self.scale * ii) + offsety
            grp.append(SVG.rect(
                x=startx, y=starty,
                width=self.scale, height=self.scale,
                style='stroke:%s; fill:%s' % (self.foreground,
                                              thread.color.css)))
        doc.append(SVG.g(*grp))


[docs]    def paint_fill_marker(self, doc, box):
        startx, starty, endx, endy = box
        # XXX FIXME make box setback generated from scale fraction
        assert self.scale > 8
        doc.append(SVG.rect(
            x=startx + 2,
            y=starty + 2,
            width=self.scale - 4,
            height=self.scale - 4,
            style='fill:%s' % self.markers))


[docs]    def paint_threading(self, doc):
        num_threads = len(self.draft.warp)
        num_shafts = len(self.draft.shafts)

        grp = []
        for ii, thread in enumerate(self.draft.warp):
            startx = (num_threads - ii - 1) * self.scale
            endx = startx + self.scale

            for jj, shaft in enumerate(self.draft.shafts):
                starty = (4 + (num_shafts - jj)) * self.scale
                endy = starty + self.scale
                grp.append(SVG.rect(
                    x=startx, y=starty,
                    width=self.scale, height=self.scale,
                    style='stroke:%s; fill:%s' % (self.foreground,
                                                  self.background)))

                if shaft == thread.shaft:
                    # draw threading marker
                    self.paint_fill_marker(grp, (startx, starty, endx, endy))

            # paint the number if it's a multiple of 4
            thread_no = ii + 1
            if ((thread_no != num_threads) and
                (thread_no != 0) and
                    (thread_no % 4 == 0)):
                # draw line
                startx = endx = (num_threads - ii - 1) * self.scale
                starty = 3 * self.scale
                endy = (5 * self.scale) - 1
                grp.append(SVG.line(
                    x1=startx,
                    y1=starty,
                    x2=endx,
                    y2=endy,
                    style='stroke:%s' % self.numbering))
                # draw text
                grp.append(SVG.text(
                    str(thread_no),
                    x=(startx + 3),
                    y=(starty + self.font_size),
                    style='font-family:%s; font-size:%s; fill:%s' % (
                        self.font_family,
                        self.font_size,
                        self.numbering)))
        doc.append(SVG.g(*grp))


[docs]    def paint_liftplan(self, doc):
        num_threads = len(self.draft.weft)

        offsetx = (1 + len(self.draft.warp)) * self.scale
        offsety = (6 + len(self.draft.shafts)) * self.scale

        grp = []
        for ii, thread in enumerate(self.draft.weft):
            starty = (ii * self.scale) + offsety
            endy = starty + self.scale

            for jj, shaft in enumerate(self.draft.shafts):
                startx = (jj * self.scale) + offsetx
                endx = startx + self.scale
                grp.append(SVG.rect(
                    x=startx,
                    y=starty,
                    width=self.scale,
                    height=self.scale,
                    style='stroke:%s; fill:%s' % (self.foreground,
                                                  self.background)))

                if shaft in thread.connected_shafts:
                    # draw liftplan marker
                    self.paint_fill_marker(grp, (startx, starty, endx, endy))

            # paint the number if it's a multiple of 4
            thread_no = ii + 1
            if ((thread_no != num_threads) and
                (thread_no != 0) and
                    (thread_no % 4 == 0)):
                # draw line
                startx = endx
                starty = endy
                endx = startx + (2 * self.scale)
                endy = starty
                grp.append(SVG.line(
                    x1=startx,
                    y1=starty,
                    x2=endx,
                    y2=endy,
                    style='stroke:%s' % self.numbering))
                # draw text
                grp.append(SVG.text(
                    str(thread_no),
                    x=(startx + 3),
                    y=(starty - 4),
                    style='font-family:%s; font-size:%s; fill:%s' % (
                        self.font_family,
                        self.font_size,
                        self.numbering)))
        doc.append(SVG.g(*grp))


[docs]    def paint_tieup(self, doc):
        offsetx = (1 + len(self.draft.warp)) * self.scale
        offsety = 5 * self.scale

        num_treadles = len(self.draft.treadles)
        num_shafts = len(self.draft.shafts)

        grp = []
        for ii, treadle in enumerate(self.draft.treadles):
            startx = (ii * self.scale) + offsetx
            endx = startx + self.scale

            treadle_no = ii + 1

            for jj, shaft in enumerate(self.draft.shafts):
                starty = (((num_shafts - jj - 1) * self.scale) +
                          offsety)
                endy = starty + self.scale

                grp.append(SVG.rect(
                    x=startx,
                    y=starty,
                    width=self.scale,
                    height=self.scale,
                    style='stroke:%s; fill:%s' % (self.foreground,
                                                  self.background)))

                if shaft in treadle.shafts:
                    self.paint_fill_marker(grp, (startx, starty, endx, endy))

                # on the last treadle, paint the shaft markers
                if treadle_no == num_treadles:
                    shaft_no = jj + 1
                    if (shaft_no != 0) and (shaft_no % 4 == 0):
                        # draw line
                        line_startx = endx
                        line_endx = line_startx + (2 * self.scale)
                        line_starty = line_endy = starty
                        grp.append(SVG.line(
                            x1=line_startx,
                            y1=line_starty,
                            x2=line_endx,
                            y2=line_endy,
                            style='stroke:%s' % self.numbering))
                        grp.append(SVG.text(
                            str(shaft_no),
                            x=(line_startx + 3),
                            y=(line_starty + 2 + self.font_size),
                            style='font-family:%s; font-size:%s; fill:%s' % (
                                self.font_family,
                                self.font_size,
                                self.numbering)))

            # paint the number if it's a multiple of 4 and not the first one
            if (treadle_no != 0) and (treadle_no % 4 == 0):
                # draw line
                startx = endx = (treadle_no * self.scale) + offsetx
                starty = 3 * self.scale
                endy = (5 * self.scale) - 1
                grp.append(SVG.line(
                    x1=startx,
                    y1=starty,
                    x2=endx,
                    y2=endy,
                    style='stroke:%s' % self.numbering))
                # draw text on left side, right justified
                grp.append(SVG.text(
                    str(treadle_no),
                    x=(startx - 3),
                    y=(starty + self.font_size),
                    text_anchor='end',
                    style='font-family:%s; font-size:%s; fill:%s' % (
                        self.font_family,
                        self.font_size,
                        self.numbering)))
        doc.append(SVG.g(*grp))


[docs]    def paint_treadling(self, doc):
        num_threads = len(self.draft.weft)

        offsetx = (1 + len(self.draft.warp)) * self.scale
        offsety = (6 + len(self.draft.shafts)) * self.scale

        grp = []
        for ii, thread in enumerate(self.draft.weft):
            starty = (ii * self.scale) + offsety
            endy = starty + self.scale

            for jj, treadle in enumerate(self.draft.treadles):
                startx = (jj * self.scale) + offsetx
                endx = startx + self.scale
                grp.append(SVG.rect(
                    x=startx,
                    y=starty,
                    width=self.scale,
                    height=self.scale,
                    style='stroke:%s; fill:%s' % (self.foreground,
                                                  self.background)))

                if treadle in thread.treadles:
                    # draw treadling marker
                    self.paint_fill_marker(grp, (startx, starty, endx, endy))

            # paint the number if it's a multiple of 4
            thread_no = ii + 1
            if ((thread_no != num_threads) and
                (thread_no != 0) and
                    (thread_no % 4 == 0)):
                # draw line
                startx = endx
                starty = endy
                endx = startx + (2 * self.scale)
                endy = starty
                grp.append(SVG.line(
                    x1=startx,
                    y1=starty,
                    x2=endx,
                    y2=endy,
                    style='stroke:%s' % self.numbering))
                # draw text
                grp.append(SVG.text(
                    str(thread_no),
                    x=(startx + 3),
                    y=(starty - 4),
                    style='font-family:%s; font-size:%s; fill:%s' % (
                        self.font_family,
                        self.font_size,
                        self.numbering)))
        doc.append(SVG.g(*grp))


[docs]    def paint_drawdown(self, doc):
        offsety = (6 + len(self.draft.shafts)) * self.scale
        floats = self.draft.compute_floats()

        grp = []
        for start, end, visible, length, thread in floats:
            if visible:
                startx = start[0] * self.scale
                starty = (start[1] * self.scale) + offsety
                endx = (end[0] + 1) * self.scale
                endy = ((end[1] + 1) * self.scale) + offsety
                width = endx - startx
                height = endy - starty
                grp.append(SVG.rect(
                    x=startx,
                    y=starty,
                    width=width,
                    height=height,
                    style='stroke:%s; fill:%s' % (self.foreground,
                                                  thread.color.css)))
        doc.append(SVG.g(*grp))


[docs]    def render_to_string(self):
        return self.make_svg_doc()


[docs]    def save(self, filename):
        s = svg_preamble + '\n' + self.make_svg_doc()
        with open(filename, 'w') as f:
            f.write(s)







          

      

      

    


    
        © Copyright 2014-2016, Scott Torborg.
      Created using Sphinx 1.3.5.
    

  

_modules/pyweaving/instructions.html


    
      Navigation


      
        		
          index


        		
          modules |


        		pyweaving 0.0.8.dev »


          		Module code »


          		pyweaving »

 
      


    


    
      
          
            
  Source code for pyweaving.instructions

from __future__ import (absolute_import, division, print_function,
                        unicode_literals)

import os.path
import time
import json

from six.moves import input


[docs]def print_shafts(draft, connected):
    """
    Print the shaft lift state, as for a table loom.
    """
    up_shafts = [' ' if shaft in connected else '#'
                 for shaft in draft.shafts]
    down_shafts = ['#' if shaft in connected else ' '
                   for shaft in draft.shafts]
    up_lines = '  '.join((c * 4) for c in up_shafts)
    down_lines = '  '.join((c * 4) for c in down_shafts)
    print()
    for n in range(5):
        print(up_lines)
    for n in range(5):
        print(down_lines)



[docs]def describe_interval(secs):
    """
    Return a string describing the supplied number of seconds in human-readable
    time, e.g. "107 hours, 42 minutes".
    """
    if secs <= 0:
        return 'no time at all'
    hours = secs // 3600
    minutes = (secs - (hours * 3600)) // 60
    parts = []
    if hours > 0:
        if hours == 1:
            parts.append('1 hour')
        else:
            parts.append('%d hours' % hours)
    if minutes > 0:
        if minutes == 1:
            parts.append('1 minute')
        else:
            parts.append('%d minutes' % minutes)
    if not (hours or minutes):
        parts.append('less than a minute')
    return ', '.join(parts)



[docs]class StatCounter(object):

    def __init__(self, total_picks, average_over=10):
        self.pick_times = []
        self.total_picks = total_picks
        self.average_over = average_over

[docs]    def start(self):
        self.start_time = time.time()


[docs]    def pick(self):
        self.pick_times.append(time.time())


[docs]    def print_pick_stats(self):
        last_picks = self.pick_times[-self.average_over:]
        if len(last_picks) >= self.average_over:
            elapsed_secs = last_picks[-1] - last_picks[0]
        else:
            elapsed_secs = last_picks[-1] - self.start_time
        picks_per_second = len(last_picks) / elapsed_secs
        picks_per_minute = picks_per_second * 60.
        picks_to_go = self.total_picks - len(self.pick_times)
        est_remaining_secs = picks_to_go / picks_per_second
        print("Weaving %0.2f picks/min, %d picks left, est remaining: %s" %
              (picks_per_minute, picks_to_go,
               describe_interval(est_remaining_secs)))


[docs]    def print_session_stats(self):
        elapsed_secs = self.pick_times[-1] - self.start_time
        picks_done = len(self.pick_times)
        picks_per_second = picks_done / elapsed_secs
        picks_per_minute = picks_per_second * 60.
        print("%d picks total, average %0.2f picks/min." %
              (picks_done, picks_per_minute))




[docs]def wait_for_key():
    input('... ')



[docs]def load_save_file(save_filename):
    with open(save_filename) as f:
        return json.load(f)



[docs]def write_save_file(save_filename, obj):
    with open(save_filename, 'w') as f:
        json.dump(obj, f)



[docs]def weaving(draft, repeats, start_repeat, start_pick, save_filename=None):
    """
    Print weaving instructions. Liftplan only for now.

    current_pick, start_repeat, and start_pick are 1-indexed.
    """
    print("\n---- WEAVING INSTRUCTIONS ----\n")

    picks_per_repeat = len(draft.weft)

    if save_filename and os.path.exists(save_filename):
        print("Resuming progress from %s." % save_filename)
        state = load_save_file(save_filename)
        current_repeat = state['current_repeat']
        current_pick = state['current_pick']
    else:
        current_repeat = start_repeat
        current_pick = start_pick

    total_picks = (((repeats - current_repeat) * picks_per_repeat) +
                   (picks_per_repeat - current_pick)) + 1

    stats = StatCounter(total_picks)
    stats.start()

    if save_filename:
        if not os.path.exists(save_filename):
            print("Saving progress to %s." % save_filename)
        else:
            print("Progress will be saved.")
    else:
        print("Not saving progress.")

    print("NOTE: Assumes that the lowest-numbered thread is on the right -->.")

    while True:
        if (current_pick - 1) == len(draft.weft):
            if current_repeat == repeats:
                break
            # Restart pattern
            print("-" * 79)
            print("REPEAT %d COMPLETE" % current_repeat)
            print("Restarting pattern...")
            print("-" * 79)
            current_repeat += 1
            current_pick = 1

        from_right = draft.start_at_lowest_thread ^ ((current_pick - 1) % 2)

        weft_thread = draft.weft[current_pick - 1]
        weft_color = weft_thread.color
        last_color = draft.weft[current_pick - 2].color
        if weft_color != last_color:
            print("COLOR CHANGE! %s -> %s" % (last_color, weft_color))
        print("\nREPEAT %d, PICK %d\n" % (current_repeat, current_pick))
        if from_right:
            print((" " * 40) + "<--- SHUTTLE %s" % weft_color)
        else:
            print("%s SHUTTLE --->" % weft_color)
        print_shafts(draft, weft_thread.connected_shafts)

        if save_filename:
            write_save_file(save_filename, {
                'current_repeat': current_repeat,
                'current_pick': current_pick,
            })

        try:
            wait_for_key()
        except EOFError:
            stats.print_session_stats()
            print("Ending session.")
            return

        current_pick += 1
        stats.pick()
        stats.print_pick_stats()

    print("DONE!")



default_color_table = {}
default_colors = [
    'red',
    'yellow',
    'blue',
    'white',
]
for ii in range(64):
    default_color_table[ii] = default_colors[ii % len(default_colors)]


[docs]def threading(draft, repeats=1, color_table=default_color_table):
    """
    Print threading instructions.
    """
    print("\n---- THREADING INSTRUCTIONS ----\n")
    total_count = 0
    for ii, shaft in enumerate(draft.shafts, start=1):
        count = len([thread for thread in draft.warp if thread.shaft == shaft])
        count *= repeats
        total_count += count
        color = color_table[ii - 1]
        print("Heddles on shaft %d: %d\t\t%s" % (ii, count, color))

    print("Total heddles required: %d" % total_count)

    for __ in range(repeats):
        for ii, warp_thread in enumerate(draft.warp, start=1):
            shaft_no = draft.shafts.index(warp_thread.shaft) + 1
            heddle_color = color_table[shaft_no - 1]
            print("\nWarp thread %d: shaft %d\tthread: %s\theddle: %s" % (
                ii, shaft_no, warp_thread.color.rgb, heddle_color))
            wait_for_key()

    print("DONE!")



[docs]def tieup(draft):
    """
    Print tie-up instructions.
    """
    raise NotImplementedError
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  Source code for pyweaving.wif

from __future__ import (absolute_import, division, print_function,
                        unicode_literals)

from six.moves.configparser import RawConfigParser

from . import Draft, __version__


[docs]class WIFReader(object):
    """
    A reader for a specific WIF file.
    """

    # TODO
    # - add support for metadata: author, notes, etc.
    # - add support for warp/weft spacing and thickness
    # - ensure that we're correctly handling the 'palette form' (might be only
    # RGB?)

    allowed_units = ('decipoints', 'inches', 'centimeters')

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

[docs]    def getbool(self, section, option):
        if self.config.has_option(section, option):
            return self.config.getboolean(section, option)
        else:
            return False


[docs]    def put_metadata(self, draft):
        draft.date = self.config.get('WIF', 'Date')

        # XXX Name, author, notes, etc.

[docs]    def put_warp(self, draft, wif_palette):
        warp_thread_count = self.config.getint('WARP', 'Threads')
        warp_units = self.config.get('WARP', 'Units').lower()
        assert warp_units in self.allowed_units, \
            "Warp Units of %r is not understood" % warp_units

        has_warp_colors = self.getbool('CONTENTS', 'WARP COLORS')

        if has_warp_colors:
            warp_color_map = {}
            for thread_no, value in self.config.items('WARP COLORS'):
                warp_color_map[int(thread_no)] = int(value)
        else:
            warp_color_map = None

        warp_color = None
        if not warp_color_map:
            # try to get warp color from WARP section
            has_warp_colors = False
            warp_color = self.config.getint('WARP', 'Color')

        has_threading = self.getbool('CONTENTS', 'THREADING')

        if has_threading:
            threading_map = {}
            for thread_no, value in self.config.items('THREADING'):
                threading_map[int(thread_no)] = \
                    [int(sn) for sn in value.split(',')]

        for thread_no in range(1, warp_thread_count + 1):
            # NOTE: Some crappy software will generate WIFs with way more
            # threads in the warp or weft section than mentioned in the
            # threading. To ignore that, make sure that this thread actually
            # has threading specified: otherwise it's unused.
            if thread_no in threading_map:
                if has_warp_colors:
                    color = wif_palette[warp_color_map[thread_no]]
                else:
                    color = wif_palette[warp_color]

                if has_threading:
                    shafts = set(draft.shafts[shaft_no - 1]
                                 for shaft_no in threading_map[thread_no])
                    assert len(shafts) == 1
                    shaft = list(shafts)[0]
                else:
                    shaft = None

                draft.add_warp_thread(
                    color=color,
                    shaft=shaft,
                )


[docs]    def put_weft(self, draft, wif_palette):
        weft_thread_count = self.config.getint('WEFT', 'Threads')
        weft_units = self.config.get('WEFT', 'Units').lower()
        assert weft_units in self.allowed_units, \
            "Weft Units of %r is not understood" % weft_units

        has_weft_colors = self.getbool('CONTENTS', 'WEFT COLORS')

        if has_weft_colors:
            weft_color_map = {}
            for thread_no, value in self.config.items('WEFT COLORS'):
                weft_color_map[int(thread_no)] = int(value)
        else:
            weft_color_map = None

        weft_color = None
        if not weft_color_map:
            # try to get weft color from WEFT section
            has_weft_colors = False
            weft_color = self.config.getint('WEFT', 'Color')

        has_liftplan = self.getbool('CONTENTS', 'LIFTPLAN')

        if has_liftplan:
            liftplan_map = {}
            for thread_no, value in self.config.items('LIFTPLAN'):
                liftplan_map[int(thread_no)] = \
                    [int(sn) for sn in value.split(',')]

        has_treadling = self.getbool('CONTENTS', 'TREADLING')

        if has_treadling:
            treadling_map = {}
            for thread_no, value in self.config.items('TREADLING'):
                try:
                    treadles = [int(tn) for tn in value.split(',')]
                except ValueError:
                    pass
                else:
                    treadling_map[int(thread_no)] = treadles

        for thread_no in range(1, weft_thread_count + 1):
            if (has_liftplan and (thread_no in liftplan_map)) or \
                    (has_treadling and (thread_no in treadling_map)):
                if has_weft_colors:
                    color = wif_palette[weft_color_map[thread_no]]
                else:
                    color = wif_palette[weft_color]

                if has_liftplan:
                    shafts = set(draft.shafts[shaft_no - 1]
                                 for shaft_no in liftplan_map[thread_no])
                else:
                    shafts = set()

                if has_treadling:
                    treadles = set(draft.treadles[treadle_no - 1]
                                   for treadle_no in treadling_map[thread_no])
                else:
                    treadles = set()

                draft.add_weft_thread(
                    color=color,
                    shafts=shafts,
                    treadles=treadles,
                )


[docs]    def put_tieup(self, draft):
        for treadle_no, value in self.config.items('TIEUP'):
            treadle = draft.treadles[int(treadle_no) - 1]
            shaft_nos = [int(sn) for sn in value.split(',')]
            for shaft_no in shaft_nos:
                shaft = draft.shafts[shaft_no - 1]
                treadle.shafts.add(shaft)


[docs]    def read(self):
        """
        Perform the actual parsing, and return a Draft instance.
        """
        self.config = RawConfigParser()
        self.config.read(self.filename)

        rising_shed = self.getbool('WEAVING', 'Rising Shed')
        num_shafts = self.config.getint('WEAVING', 'Shafts')
        num_treadles = self.config.getint('WEAVING', 'Treadles')

        liftplan = self.getbool('CONTENTS', 'LIFTPLAN')
        treadling = self.getbool('CONTENTS', 'TREADLING')
        assert not (liftplan and treadling), \
            "WIF contains both liftplan and treadling"
        assert not (liftplan and (num_treadles > 0)), \
            "WIF contains liftplan and non-zero treadle count"

        if self.getbool('CONTENTS', 'COLOR PALETTE'):
            palette_range = self.config.get('COLOR PALETTE', 'Range')
            rstart, rend = palette_range.split(',')
            palette_range = int(rstart), int(rend)
        else:
            palette_range = 0, 255

        if self.getbool('CONTENTS', 'COLOR TABLE'):
            wif_palette = {}
            for color_no, value in self.config.items('COLOR TABLE'):
                channels = [int(ch) for ch in value.split(',')]
                channels = [int(round(ch * (255. / palette_range[1])))
                            for ch in channels]
                wif_palette[int(color_no)] = channels
        else:
            wif_palette = None

        draft = Draft(num_shafts=num_shafts,
                      num_treadles=num_treadles,
                      rising_shed=rising_shed)

        self.put_metadata(draft)
        self.put_warp(draft, wif_palette)
        self.put_weft(draft, wif_palette)
        if treadling:
            self.put_tieup(draft)

        return draft




[docs]class WIFWriter(object):
    """
    A WIF writer for a draft.
    """

    # TODO
    # - support greater color depth (may require change to Color)

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

[docs]    def write_metadata(self, config, liftplan):
        config.add_section('WIF')
        config.set('WIF', 'Date', self.draft.date)
        config.set('WIF', 'Version', '1.1')
        config.set('WIF', 'Developers', 'storborg@gmail.com')
        config.set('WIF', 'Source Program', 'PyWeaving')
        config.set('WIF', 'Source Version', __version__)

        config.set('CONTENTS', 'WEAVING', 1)
        config.add_section('WEAVING')
        config.set('WEAVING', 'Rising Shed', self.draft.rising_shed)
        config.set('WEAVING', 'Shafts', len(self.draft.shafts))
        config.set('WEAVING', 'Treadles',
                   0 if liftplan else len(self.draft.treadles))

        config.set('CONTENTS', 'TEXT', 1)
        config.add_section('TEXT')
        config.set('TEXT', 'Title', self.draft.title)
        config.set('TEXT', 'Author', self.draft.author)
        config.set('TEXT', 'Address', self.draft.address)
        config.set('TEXT', 'EMail', self.draft.email)
        config.set('TEXT', 'Telephone', self.draft.telephone)
        config.set('TEXT', 'FAX', self.draft.fax)

        if self.draft.notes:
            config.set('CONTENTS', 'NOTES', 1)
            config.add_section('NOTES')
            for ii, line in enumerate(self.draft.notes.split('\n')):
                config.set('NOTES', str(ii), line)


[docs]    def write_palette(self, config):
        # generate the color table and write it to the config
        # return a wif_palette mapping color instances to numbers.
        colors = set(thread.color.rgb for thread in
                     self.draft.warp + self.draft.weft)
        wif_palette = {}
        config.set('CONTENTS', 'COLOR TABLE', 1)
        config.add_section('COLOR TABLE')
        for ii, color in enumerate(colors, start=1):
            val = '%d,%d,%d' % color
            config.set('COLOR TABLE', str(ii), val)
            wif_palette[color] = ii

        config.set('CONTENTS', 'COLOR PALETTE', 1)
        config.add_section('COLOR PALETTE')
        config.set('COLOR PALETTE', 'Form', 'RGB')
        config.set('COLOR PALETTE', 'Range', '0,255')
        return wif_palette


[docs]    def write_threads(self, config, wif_palette, dir):
        assert dir in ('warp', 'weft')
        threads = getattr(self.draft, dir)
        dir = dir.upper()
        config.set('CONTENTS', dir, 1)
        config.add_section(dir)
        config.set(dir, 'Threads', len(threads))
        # XXX This should actually be stored in the draft.
        config.set(dir, 'Units', 'Inches')

        config.set('CONTENTS', '%s COLORS' % dir, 1)
        config.add_section('%s COLORS' % dir)
        for ii, thread in enumerate(threads, start=1):
            config.set('%s COLORS' % dir,
                       str(ii),
                       wif_palette[thread.color.rgb])


[docs]    def write_threading(self, config):
        config.set('CONTENTS', 'THREADING', 1)
        config.add_section('THREADING')

        for ii, thread in enumerate(self.draft.warp, start=1):
            shaft_string = str(self.draft.shafts.index(thread.shaft) + 1)
            config.set('THREADING', str(ii), shaft_string)


[docs]    def write_liftplan(self, config):
        config.set('CONTENTS', 'LIFTPLAN', 1)
        config.add_section('LIFTPLAN')

        for ii, thread in enumerate(self.draft.weft, start=1):
            shaft_nos = [self.draft.shafts.index(shaft) + 1
                         for shaft in thread.connected_shafts]
            shaft_string = ','.join([str(shaft_no) for shaft_no in shaft_nos])
            config.set('LIFTPLAN', str(ii), shaft_string)


[docs]    def write_treadling(self, config):
        config.set('CONTENTS', 'TREADLING', 1)
        config.add_section('TREADLING')

        for ii, thread in enumerate(self.draft.weft, start=1):
            treadle_nos = [self.draft.treadles.index(treadle) + 1
                           for treadle in thread.treadles]
            treadle_string = ','.join([str(treadle_no) for treadle_no in
                                       treadle_nos])
            config.set('TREADLING', str(ii), treadle_string)


[docs]    def write_tieup(self, config):
        config.set('CONTENTS', 'TIEUP', 1)
        config.add_section('TIEUP')

        for ii, treadle in enumerate(self.draft.treadles, start=1):
            shaft_nos = [self.draft.shafts.index(shaft) + 1
                         for shaft in treadle.shafts]
            shaft_string = ','.join([str(shaft_no) for shaft_no in shaft_nos])
            config.set('TIEUP', str(ii), shaft_string)


[docs]    def write(self, filename, liftplan=False):
        assert self.draft.start_at_lowest_thread

        config = RawConfigParser()
        config.optionxform = str
        config.add_section('CONTENTS')

        self.write_metadata(config, liftplan=liftplan)

        wif_palette = self.write_palette(config)
        self.write_threads(config, wif_palette, 'warp')
        self.write_threads(config, wif_palette, 'weft')

        self.write_threading(config)
        if liftplan or not self.draft.treadles:
            self.write_liftplan(config)
        else:
            self.write_treadling(config)
            self.write_tieup(config)

        with open(filename, 'wb') as f:
            config.write(f)
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  Source code for pyweaving.generators.twill

from __future__ import (absolute_import, division, print_function,
                        unicode_literals)

from .. import Draft


[docs]def twill(size=2, warp_color=(0, 0, 100), weft_color=(255, 255, 255)):
    # float=2 --> 2/2 twill
    # float=3 --> 3/3 twill
    # float=4 --> 4/4 twill
    # etc

    # we'll need 2 shafts / treadles per float thread
    shafts = 2 * size
    draft = Draft(num_shafts=shafts, num_treadles=shafts)

    # do tie-up
    for ii in range(shafts):
        for jj in range(size):
            draft.treadles[ii].shafts.add(draft.shafts[(ii + jj) % shafts])

    for ii in range(8 * size):
        draft.add_warp_thread(
            color=warp_color,
            shaft=ii % shafts,
        )

        draft.add_weft_thread(
            color=weft_color,
            treadles=[ii % shafts],
        )

    return draft
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