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Pyjuggling, the Python Juggling Library!

PyJuggling is a library.....

See the examples [https://github.com/PacketPerception/pyjuggling/tree/master/examples] to get a good feel for what Pyjuggling offers.  Source can be found on github [https://github.com/PacketPerception/pyjuggling].
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Contribute

If you’d like to contribute, simply fork the repository [https://github.com/PacketPerception/pyjuggling], commit your changes
to the master branch (or branch off of it), and send a pull request. Make
sure you add yourself to AUTHORS [http://github.com/PacketPerception/pyjuggling/blob/master/AUTHORS].




License

Pychievements is license under the MIT license. You can find it in github, LICENSE [http://github.com/PacketPerception/pyjuggling/blob/master/LICENSE]
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Getting Started

Getting Started will guide you through pyjuggling and introduce you to the pieces of the system. From there, visit
the Reference for in-depth information.


Installing Pyjuggling


	Pyjuggling can be installed with pip:

	$ pip install pyjuggling












Introduction to Pyjuggling

Pyjuggling has a number of modules that you’ll need to be at least familiar with:



	Notations

	describe notations

	Patterns

	describe patterns









Examples

The easiest way to get started to check out the examples in the examples [https://github.com/PacketPerception/pyjuggling/tree/master/examples] folder in the
the repository [https://github.com/PacketPerception/pyjuggling]. Then check out the Reference for more information.
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Reference


Notations


	
class juggling.notation.Siteswap(notation_pattern, raise_invalid=False)[source]

	Siteswap notation








Pattern


	
class juggling.pattern.Pattern(pattern)[source]

	The base representation of any juggling pattern, regardless of notation. A Pattern looks
and acts like a list, but has some specific constraints about how data can be stored in it.

>>> p = Pattern([4, 4, 1])
>>> p.is_symmetric == True
>>> p.period == 3
>>> p.is_excited == False






	
is_asymmetric

	Returns True if this pattern is asymmetric, the pattern repeats with the same hand






	
is_symmetric

	Returns True if this pattern is symmetric, the pattern repeats with the opposite hand






	
starting_with(throw)[source]

	return the pattern if started with throw at index throw
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  All modules for which code is available


		juggling.notation.siteswap


		juggling.pattern
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  Source code for juggling.pattern

from collections import Iterable
from math import floor

try:
    # Python3
    from collections import UserList  # noqa
except ImportError:
    # Python2
    from UserList import UserList  # noqa

from juggling.utils import CacheProperties


__all__ = ['Pattern']


VANILLA_PATTERN = 'VSS'
MULTIPLEX_PATTERN = 'MSS'
SYNCHRONOUS_PATTERN = 'SSS'


def flatten_pattern_list(l):
    """ Flattens a pattern list into a list of tuples where each tuple is (beat, throw).

    >>> flatten_pattern_list([4,4,1])
        [(0,4),(1,4),(2,1)]
    >>> flatten_pattern_list([[53],3,1])
        [(0,5),(0,3),(1,3),(1,1)]
    >>>
    """
    # type: list -> list
    flattened = []
    for beat, el in enumerate(l):
        if isinstance(el, Iterable):
            for sub in flatten_pattern_list(el):
                flattened.append((beat, sub[1]))
        else:
            flattened.append((beat, el))
    return flattened


def convert_sss_to_mss(pattern_list):
    """ Flattens a SSS to a MSS, returns a Pattern list """
    data = []

    def mod_sync(t, mod=0):
        if isinstance(t, float):
            return floor(t) + mod
        return t

    for _ in pattern_list:
        if isinstance(_, tuple):
            d = []
            if isinstance(_[0], list):
                d.append([mod_sync(n, 1) for n in _[0]])
            else:
                d.append(mod_sync(_[0], 1))

            if isinstance(_[1], Iterable):
                d.append([mod_sync(n, -1) for n in _[1]])
            else:
                d.append(mod_sync(_[1], -1))
            data += d
        else:
            data.append(_)
    return data


def generate_state(pattern, starting_throw=0):
    # type: (Pattern, int) -> list
    """ Generates a state for a given :class:`Pattern` starting at `starting_throw` which is an
    offset into the :class:`Pattern` """

    state = [None] * (pattern.max_throw * 2)  # principal that the highest throw can go through the pattern twice
    # offset the pattern to the `starting_throw`
    starting_throw %= len(pattern.converted_to_mss)
    converted_pattern = pattern.converted_to_mss[starting_throw:] + pattern.converted_to_mss[:starting_throw]

    i = current_beat = current_prop = 0
    flattened = flatten_pattern_list(converted_pattern)
    while current_prop < pattern.num_objects:
        if flattened[i][1] == 0:
            state[current_beat] = 1
        else:
            if state[current_beat] is None:
                state[current_beat] = 1
            else:
                state[current_beat] += 1

            if state[current_beat] > 0:
                current_prop += 1

            d = current_beat + flattened[i][1]
            if state[d] is None:
                state[d] = -1
            else:
                state[d] -= 1

            i += 1
            if i == len(flattened):
                i = 0
                current_beat += 1
            elif flattened[i][0] != flattened[i-1][0]:
                current_beat += 1

    # remove trailing info
    while state and state[-1] is None or state[-1] < 0:
        del state[-1]

    if -1 in state or None in state:
        return []

    return state


[docs]class Pattern(CacheProperties, UserList):
    """
    The base representation of any juggling pattern, regardless of notation. A :class:`Pattern` looks
    and acts like a list, but has some specific constraints about how data can be stored in it.

    >>> p = Pattern([4, 4, 1])
    >>> p.is_symmetric == True
    >>> p.period == 3
    >>> p.is_excited == False

    """
    def __init__(self, pattern):
        # TODO: this is a stop-gap, follow the discussion on the group to figure out how we're actually
        super(Pattern, self).__init__()
        UserList.__init__(self, initlist=pattern)

    def __setattr__(self, key, value):
        self._clear_cache()
        super(Pattern, self).__setattr__(key, value)

    def __setitem__(self, key, value):
        self._clear_cache()
        super(Pattern, self).__setitem__(key, value)

    @property
    def type(self):
        if isinstance(self[0], tuple):
            return SYNCHRONOUS_PATTERN

        for throw in self:
            if isinstance(throw, list):
                return MULTIPLEX_PATTERN

        return VANILLA_PATTERN

    @property
    def converted_to_mss(self):
        return convert_sss_to_mss(self.data)

    @property
    def throws_with_beats(self):
        return flatten_pattern_list(self.converted_to_mss)

    @property
    def throw_destinations(self):
        total = 0
        destination = []
        for throw in self.throws_with_beats:
            if throw[1] == 0:
                destination.append(throw[0])
            else:
                destination.append((throw[0] + throw[1]) % self.period)
                total += throw[1]
        return destination

    @property
    def incoming(self):
        incoming = [0] * self.period
        for beat, dest in enumerate(self.throw_destinations):
            if self.throws_with_beats[beat][1] != 0:
                incoming[dest] += 1
        return incoming

    @property
    def outgoing(self):
        outgoing = [0] * self.period
        for beat in range(len(self.throw_destinations)):
            if self.throws_with_beats[beat][1] != 0:
                outgoing[self.throws_with_beats[beat][0]] += 1
        return outgoing

    @property
    def is_valid(self):
        return self.incoming == self.outgoing

[docs]    def starting_with(self, throw):
        """ return the pattern if started with throw at index `throw` """
        throw %= (self.period//2) if self.type == SYNCHRONOUS_PATTERN else self.period
        return self.data[throw:] + self.data[:throw]


    @property
    def states(self):
        if self.is_valid:
            period = (self.period//2) if self.type == SYNCHRONOUS_PATTERN else self.period
            return tuple(generate_state(self, i) for i in range(0, period))
        return []

    @property
    def num_objects(self):
        def get_sum(_):
            s = 0
            for i in _:
                if isinstance(i, (tuple, list)):
                    i = get_sum(i)
                s += i
            return s
        return floor(get_sum(self.data) / self.period)

    @property
    def period(self):
        return len(self.converted_to_mss)

    @property
    def max_throw(self):
        def get_max(_, highest=0):
            for i in _:
                if isinstance(i, (tuple, list)):
                    i = get_max(i, highest)
                highest = max(i, highest)
            return highest
        return floor(get_max(self.data))  # floor in case of sync crossing throws with .5

    @property
    def ground_states(self):
        return [self.starting_with(i) for i, state in enumerate(self.states) if len(set(state)) == 1]

    @property
    def is_ground_state(self):
        if self.states:
            return len(set(self.states[0])) == 1
        return False

    @property
    def current_state(self):
        if self.states:
            return self.states[0]
        return []

    @property
    def entry_transitions(self):
        if not self.is_excited:
            return []

        transition = []
        current_throw = self.num_objects
        for beat in self.current_state:
            if beat > 0:
                transition.append(current_throw)
            else:
                current_throw += 1

        # remove any base pattern throws from the beginning
        while transition and transition[0] == self.num_objects:
            del transition[0]
        return transition

    @property
    def exit_transitions(self):
        if not self.is_excited:
            return []

        transition = []
        current_zero_loc = 0
        for i in range(0, self.num_objects):
            try:
                next_zero = self.current_state[current_zero_loc:].index(0)
                current_zero_loc = next_zero + 1
                transition.append(next_zero - i)
            except ValueError:
                transition.append(self.num_objects)

        # remove any base pattern throws from the beginning
        while transition and transition[-1] == self.num_objects:
            del transition[-1]
        return transition

    @property
    def is_symmetric(self):
        """ Returns True if this pattern is symmetric, the pattern repeats with the opposite hand """
        return bool(self.period & 0x1)

    @property
    def is_asymmetric(self):
        """ Returns True if this pattern is asymmetric, the pattern repeats with the same hand """
        return not self.is_symmetric

    @property
    def is_excited(self):
        return len(set(self.current_state)) != 1
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  Source code for juggling.notation.siteswap

import re

from .base import JugglingNotation
from ..pattern import Pattern


__all__ = ['Siteswap', 'siteswap_char_to_int', 'siteswap_int_to_char', 'is_valid_siteswap_syntax',
           'convert_str_to_beat_list', 'convert_char_to_beat']


def siteswap_char_to_int(char):
    # type: str -> int
    """ Converts a siteswap character to a digit """
    if not isinstance(char, str):
        raise ValueError("Invalid SiteSwap character: '{}'".format(char))
    if len(char) != 1:
        raise ValueError('Invalid SiteSwap character, too many characters')
    try:
        return int(char.lower(), 36)
    except ValueError:
        raise ValueError("Invalid SiteSwap character: '{}'".format(char))


def siteswap_int_to_char(digit):
    if not isinstance(digit, int):
        raise ValueError("Digit must be between an integer 0 and 36 [0:Z]")
    if digit < 0 or digit > 35:
        raise ValueError("Digit must be between an integer 0 and 36 [0:Z]")
    if digit < 10:
        return str(digit)
    return chr(ord("a") + (digit-10))


TOSS_RE = r'([0-9a-z]x?)'
PASS_TOSS_RE = r'([0-9a-z]x?(p{num_jugglers})?)'
MULTIPLEX_RE = r'\[{}+\]'.format(TOSS_RE)
PASS_MULTIPLEX_RE = r'\[{}+\]'.format(PASS_TOSS_RE)
SYNC_BASE_RE = r'(\(({toss}|{multi}),({toss}|{multi})\))\*?'
SYNC_RE = SYNC_BASE_RE.format(toss=TOSS_RE, multi=MULTIPLEX_RE)
PASS_SYNC_RE = SYNC_BASE_RE.format(toss=PASS_TOSS_RE, multi=MULTIPLEX_RE)
BEAT_RE = r'({}|{}|{})'.format(TOSS_RE, MULTIPLEX_RE, SYNC_RE)
PASS_BEAT_RE = r'({}|{}|{})'.format(PASS_TOSS_RE, PASS_MULTIPLEX_RE, PASS_SYNC_RE)
SOLO_SITESWAP_RE = re.compile(r'^{}+$'.format(BEAT_RE), re.IGNORECASE | re.VERBOSE)
PASS_RE = r'<({beat})(\|{beat})+>'.format(beat=PASS_BEAT_RE)


def is_valid_siteswap_syntax(pattern, num_jugglers=1, return_match=False):
    # type: (str, int) -> bool or (bool, match)
    """
    Checks whether the given pattern is in valid siteswap syntax.

    >>> is_valid_siteswap_syntax('441') == True
    >>> is_valid_siteswap_syntax('$$92') == False
    >>> matched, match_object = is_valid_siteswap_syntax('(6x,4)*', return_match=True)

    Note: This ignores ALL whitespace in the given `pattern`

    :param pattern: A string of the siteswap to check
    :param num_jugglers:  Number of jugglers involved in the siteswap. This determines whether
        to allow passing notation and also whether the passing notation needs to include the
        juggler being passed to.
    :param return_match: Affects whether or not the match object is returned as well. If True,
        this function will return a tuple, (bool, match). The bool is whether or not the syntax is valid. If
        the syntax is valid, a regex match object is returned. Otherwise None is returned
    :return: A bool whether or not the syntax is valid.
    """
    pattern = str(pattern)
    pattern = re.sub('\s', '', pattern)  # ignore all whitespace by stripping it out

    if num_jugglers < 1:
        raise ValueError("Invalid number of jugglers: {}".format(num_jugglers))
    elif num_jugglers > 1:
        if num_jugglers > 2:
            pass_re = "^({})+$".format(PASS_RE.format(
                num_jugglers="[1-{}]".format(num_jugglers)))
        else:
            pass_re = "^({})+$".format(PASS_RE.format(num_jugglers=""))
        m = re.match(pass_re, pattern, re.IGNORECASE | re.VERBOSE)
    else:
        m = SOLO_SITESWAP_RE.match(pattern)

    if return_match:
        return m is not None, m
    else:
        return m is not None


def convert_char_to_beat(beat_str, is_sync=False):
    # type: (str) -> (int or list)
    """ Converts a single siteswap beat into a :class:`Pattern` beat """
    # print('beat', beat_str)
    if beat_str.startswith('['):
        if is_sync:
            return convert_str_to_beat_list(beat_str[1:-1])
        return [siteswap_char_to_int(_) for _ in beat_str[1:-1]]
    elif beat_str.startswith('('):
        return tuple(convert_str_to_beat_list(_, True)[0] for _ in beat_str[1:-1].split(','))
    else:
        return siteswap_char_to_int(beat_str)


def convert_str_to_beat_list(siteswap, is_sync=False):
    # type: (str) -> list
    """ Converts a siteswap string to a :class:`Pattern` beat list
    :param is_sync: Used internally for recusively parsing SSS
    """
    # print('convert', siteswap, is_sync)
    siteswap = str(siteswap)
    siteswap = re.sub('\s', '', siteswap)  # ignore all whitespace by stripping it out
    raw_beats = list(_.group() for _ in re.finditer(BEAT_RE, siteswap, re.IGNORECASE))
    beats = []
    for beat in raw_beats:
        if beat.lower().endswith(')*'):
            s = beat[1:-2].split(',')
            beats.append(convert_char_to_beat(beat[:-1], is_sync))
            beats.append(convert_char_to_beat('({},{})'.format(s[1], s[0]), is_sync))
        elif len(beat) == 2 and beat[1].lower() == 'x':
            beats.append(convert_char_to_beat(beat[0], is_sync) + 0.5)
        else:
            beats.append(convert_char_to_beat(beat, is_sync))
    return beats


[docs]class Siteswap(JugglingNotation):
    """ Siteswap notation """
    def __init__(self, notation_pattern, raise_invalid=False):
        notation_pattern = re.sub('\s', '', notation_pattern)  # removes all whitespace characters
        super(Siteswap, self).__init__(notation_pattern=notation_pattern, raise_invalid=raise_invalid)

        if self.is_valid_syntax:
            self.pattern = Pattern(convert_str_to_beat_list(self.notation_pattern))

    @property
    def is_valid_syntax(self):
        # return cached value if we have it
        return is_valid_siteswap_syntax(self.notation_pattern)
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