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Note


	Source code at https://github.com/bunbun/nested-dict

	Documentation at http://nested-dict.readthedocs.org






nested_dict


nested_dict is a drop-in replacement extending python dict [https://docs.python.org/2/library/stdtypes.html#typesmapping] and
defaultdict [https://docs.python.org/2/library/collections.html#collections.defaultdict]
with multiple levels of nesting.

You can created a deeply nested data structure without laboriously creating all the sub-levels along the way:


>>> nd= nested_dict()
>>> # magic
>>> nd["one"][2]["three"] = 4








Each nested level is created magically when accessed, a process known as “auto-vivification” in perl.





Specifying the contained type



	You can specify that a particular level of nesting holds a specified value type, for example:

	
	a collection (like a set [https://docs.python.org/2/library/sets.html] or list [https://docs.python.org/2/tutorial/datastructures.html#more-on-lists]) or

	a scalar with useful default values such as int or str.










Examples:


dict of lists


#   nested dict of lists
nd = nested_dict(2, list)
nd["mouse"]["2"].append(12)
nd["human"]["1"].append(12)











dict of sets


#   nested dict of sets
nd = nested_dict(2, set)
nd["mouse"]["2"].add("a")
nd["human"]["1"].add("b")











dict of ints


#   nested dict of ints
nd = nested_dict(2, int)
nd["mouse"]["2"] += 4
nd["human"]["1"] += 5
nd["human"]["1"] += 6

nd.to_dict()
#{'human': {'1': 11}, 'mouse': {'2': 4}}











dict of strs


#   nested dict of strings
nd = nested_dict(2, str)
nd["mouse"]["2"] += "a" * 4
nd["human"]["1"] += "b" * 5
nd["human"]["1"] += "c" * 6

nd.to_dict()
#{'human': {'1': 'bbbbbcccccc'}, 'mouse': {'2': 'aaaa'}}















Iterating through nested_dict

Iterating through deep or unevenly nested dictionaries is a bit of a pain without recursion.
nested dict allows you to flatten the nested levels into tuple [https://docs.python.org/2/library/functions.html#tuple]s before iteration.

You do not need to know beforehand how many levels of nesting you have:


from nested_dict import nested_dict
nd= nested_dict()
nd["one"] = "1"
nd[1]["two"] = "1 / 2"
nd["uno"][2]["three"] = "1 / 2 / 3"

for keys_as_tuple, value in nd.items_flat():
    print ("%-20s == %r" % (keys_as_tuple, value))

#   (1, 'two')           == '1 / 2'
#   ('one',)             == '1'
#   ('uno', 2, 'three')  == '1 / 2 / 3'









	nested_dict provides

	
	items_flat()

	keys_flat()

	values_flat()







(iteritems_flat(), iterkeys_flat(), and itervalues_flat() are python 2.7-style synonyms. )




Converting to / from dict

The magic of  nested_dict sometimes gets in the way (of pickle [https://docs.python.org/2/library/pickle.html]ing for example).


	We can convert to and from a vanilla python dict using

	
	nested_dict.to_dict()

	the nested_dict constructor



>>> from nested_dict import nested_dict
>>> nd= nested_dict()
>>> nd["one"] = 1
>>> nd[1]["two"] = "1 / 2"

#
#   convert nested_dict -> dict and pickle
#
>>> nd.to_dict()
{1: {'two': '1 / 2'}, 'one': 1}
>>> import pickle
>>> binary_representation = pickle.dumps(nd.to_dict())

#
#   convert dict -> nested_dict
#
>>> normal_dict = pickle.loads(binary_representation)
>>> new_nd = nested_dict(normal_dict)
>>> nd == new_nd
True












Updating with another dictionary


You can use the nested_dict.update(other) method to merge in the contents of another dictionary.

If the nested_dict has a fixed nesting and a value type, then key / value pairs will be overridden
from the other dict like in Python’s standard library dict. Otherwise they will be preserved as far as possible.

For example, given a three-level nested nested_dict of int:



>>> d1 = nested_dict.nested_dict(3, int)
>>> d1[1][2][3] = 4
>>> d1[1][2][4] = 5

>>> # integers have a default value of zero
>>> default_value = d1[1][2][5]
>>> print (default_value)
0
>>> print (d1.to_dict())
{1: {2: {3: 4, 4: 5, 5:0}}}








We can update this with any dictionary, not necessarily a three level nested_dict of int.


>>> # some other nested_dict
>>> d2 = nested_dict.nested_dict()
>>> d2[2][3][4][5] = 6
>>> d1.update(d2)
>>> print (d1.to_dict())
{1: {2: {3: 4, 4: 5, 5: 0}}, 2: {3: {4: {5: 6}}}}








However, the rest of the dictionary maintains has the same default value type at the specified level of nesting


>>> print (d1[2][3][4][5])
6
>>> # d1[2][3][???] == int() even though d1[2][3][4][5] = 6
>>> print (d1[2][3][5])
0

















defaultdict

nested_dict extends collections.defaultdict [https://docs.python.org/2/library/collections.html#collections.defaultdict]

You can get arbitrarily-nested “auto-vivifying” dictionaries using defaultdict [https://docs.python.org/2/library/collections.html#collections.defaultdict].


from collections import defaultdict
nested_dict = lambda: defaultdict(nested_dict)
nd = nested_dict()
nd[1][2]["three"][4] = 5
nd["one"]["two"]["three"][4] = 5








However, only nested_dict supports a dict of dict of sets etc.



	nested_dict
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nested_dict

nested_dict provides dictionaries with multiple levels of nested-ness.


Class documentation


	
class nested_dict.nested_dict[source]

	





	
nested_dict.__init__([existing_dict | nested_level, value_type])[source]

	



	Parameters:	
	existing_dict – an existing dict to be converted into a nested_dict

	nested_level – the level of nestedness in the dictionary

	value_type – the type of the values held in the dictionary









For example,


a = nested_dict(3, list)
a['level 1']['level 2']['level 3'].append(1)

b = nested_dict(2, int)
b['level 1']['level 2']+=3








If nested_level and value_type are not defined, the degree of nested-ness is not
fixed. For example,


a = nested_dict()
a['1']['2']['3'] = 3
a['A']['B'] = 15

















	
nested_dict.update(other)

	Updates the dictionary recursively with the key/value pairs from other, overwriting existing keys. Return None.

If the nested_dict has a fixed level of nestedness and a value_type, then this is ignored for the key/value
pairs from other but otherwise preserved as far as possible.










	
nested_dict.iteritems_flat()

	python 2.7 style synonym for items_flat()










	
nested_dict.items_flat()

	iterate through values with nested keys flattened into a tuple

For example,


from nested_dict import nested_dict
a = nested_dict()
a['1']['2']['3'] = 3
a['A']['B'] = 15





print list(a.items_flat())




Produces:


[       (('1', '2', '3'),   3),
        (('A', 'B'),        15)
]

















	
nested_dict.iterkeys_flat()

	python 2.7 style synonym for keys_flat()










	
nested_dict.keys_flat()

	iterate through values with nested keys flattened into a tuple

For example,


from nested_dict import nested_dict
a = nested_dict()
a['1']['2']['3'] = 3
a['A']['B'] = 15

print list(a.keys_flat())








Produces:


[('1', '2', '3'), ('A', 'B')]

















	
nested_dict.itervalues_flat()

	python 2.7 style synonym for values_flat()










	
nested_dict.values_flat()

	iterate through values as a single list, without considering the degree of nesting

For example,


from nested_dict import nested_dict
a = nested_dict()
a['1']['2']['3'] = 3
a['A']['B'] = 15

print list(a.values_flat())








Produces:


[3, 15]

















	
nested_dict.to_dict()

	Converts the nested dictionary to a nested series of standard dict objects

For example,


from nested_dict import nested_dict
a = nested_dict()
a['1']['2']['3'] = 3
a['A']['B'] = 15

print a.to_dict()









	Produces:

	{'1': {'2': {'3': 3}}, 'A': {'B': 15}}














	
nested_dict.__str__([indent])

	The dictionary formatted as a string





	Parameters:	indent – The level of indentation for each nested level





For example,


from nested_dict import nested_dict
a = nested_dict()
a['1']['2']['3'] = 3
a['A']['B'] = 15

print a
print a.__str__(4)









	Produces:

	{"1": {"2": {"3": 3}}, "A": {"B": 15}}
{
    "1": {
        "2": {
            "3": 3
        }
    },
    "A": {
        "B": 15
    }
}
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Copyright


The code is licensed under the MIT Software License
http://opensource.org/licenses/MIT

This essentially only asks that the copyright notices in this code be maintained
for source distributions.
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  Source code for nested_dict.implementation

#!/usr/bin/env python
"""`nested_dict` provides dictionaries with multiple levels of nested-ness."""
from __future__ import print_function
from __future__ import division

################################################################################
#
#   nested_dict.py
#
#   Copyright (c) 2009, 2015 Leo Goodstadt
#
#   Permission is hereby granted, free of charge, to any person obtaining a copy
#   of this software and associated documentation files (the "Software"), to deal
#   in the Software without restriction, including without limitation the rights
#   to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
#   copies of the Software, and to permit persons to whom the Software is
#   furnished to do so, subject to the following conditions:
#
#   The above copyright notice and this permission notice shall be included in
#   all copies or substantial portions of the Software.
#
#   THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
#   IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
#   FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
#   AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
#   LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
#   OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
#   THE SOFTWARE.
#
#################################################################################


from collections import defaultdict

import sys


def flatten_nested_items(dictionary):
    """
    Flatten a nested_dict.

    iterate through nested dictionary (with iterkeys() method)
         and return with nested keys flattened into a tuple
    """
    if sys.hexversion < 0x03000000:
        keys = dictionary.iterkeys
        keystr = "iterkeys"
    else:
        keys = dictionary.keys
        keystr = "keys"
    for key in keys():
        value = dictionary[key]
        if hasattr(value, keystr):
            for keykey, value in flatten_nested_items(value):
                yield (key,) + keykey, value
        else:
            yield (key,), value


class _recursive_dict(defaultdict):
    """
    Parent class of nested_dict.

    Defined separately for _nested_levels to work
    transparently, so dictionaries with a specified (and constant) degree of nestedness
    can be created easily.

    The "_flat" functions are defined here rather than in nested_dict because they work
        recursively.

    """

    def iteritems_flat(self):
        """Iterate through items with nested keys flattened into a tuple."""
        for key, value in flatten_nested_items(self):
            yield key, value

    def iterkeys_flat(self):
        """Iterate through keys with nested keys flattened into a tuple."""
        for key, value in flatten_nested_items(self):
            yield key

    def itervalues_flat(self):
        """Iterate through values with nested keys flattened into a tuple."""
        for key, value in flatten_nested_items(self):
            yield value

    items_flat = iteritems_flat
    keys_flat = iterkeys_flat
    values_flat = itervalues_flat

    def to_dict(self, input_dict=None):
        """Convert the nested dictionary to a nested series of standard ``dict`` objects."""
        #
        # Calls itself recursively to unwind the dictionary.
        # Use to_dict() to start at the top level of nesting
        plain_dict = dict()
        if input_dict is None:
            input_dict = self
        for key in input_dict.keys():
            value = input_dict[key]
            if isinstance(value, _recursive_dict):
                # print "recurse", value
                plain_dict[key] = self.to_dict(value)
            else:
                # print "plain", value
                plain_dict[key] = value
        return plain_dict

    def __str__(self, indent=None):
        """Representation of self as a string."""
        import json
        return json.dumps(self.to_dict(), indent=indent)


class _any_type(object):
    pass


def _nested_levels(level, nested_type):
    """Helper function to create a specified degree of nested dictionaries."""
    if level > 2:
        return lambda: _recursive_dict(_nested_levels(level - 1, nested_type))
    if level == 2:
        if isinstance(nested_type, _any_type):
            return lambda: _recursive_dict()
        else:
            return lambda: _recursive_dict(_nested_levels(level - 1, nested_type))
    return nested_type


if sys.hexversion < 0x03000000:
    iteritems = dict.iteritems
else:
    iteritems = dict.items


# _________________________________________________________________________________________
#
#   nested_dict
#
# _________________________________________________________________________________________
def nested_dict_from_dict(orig_dict, nd):
    """Helper to build nested_dict from a dict."""
    for key, value in iteritems(orig_dict):
        if isinstance(value, (dict,)):
            nd[key] = nested_dict_from_dict(value, nested_dict())
        else:
            nd[key] = value
    return nd


def _recursive_update(nd, other):
    for key, value in iteritems(other):
        #print ("key=", key)
        if isinstance(value, (dict,)):

            # recursive update if my item is nested_dict
            if isinstance(nd[key], (_recursive_dict,)):
                #print ("recursive update", key, type(nd[key]))
                _recursive_update(nd[key], other[key])

            # update if my item is dict
            elif isinstance(nd[key], (dict,)):
                #print ("update", key, type(nd[key]))
                nd[key].update(other[key])

            # overwrite
            else:
                #print ("self not nested dict or dict: overwrite", key)
                nd[key] = value
        # other not dict: overwrite
        else:
            #print ("other not dict: overwrite", key)
            nd[key] = value
    return nd


# _________________________________________________________________________________________
#
#   nested_dict
#
# _________________________________________________________________________________________
[docs]class nested_dict(_recursive_dict):
    """
    Nested dict.

    Uses defaultdict to automatically add levels of nested dicts and other types.
    """

    def update(self, other):
        """Update recursively."""
        _recursive_update(self, other)

[docs]    def __init__(self, *param, **named_param):
        """
        Constructor.

        Takes one or two parameters
            1) int, [TYPE]
            1) dict
        """
        if not len(param):
            self.factory = nested_dict
            defaultdict.__init__(self, self.factory)
            return

        if len(param) == 1:
            # int = level
            if isinstance(param[0], int):
                self.factory = _nested_levels(param[0], _any_type())
                defaultdict.__init__(self, self.factory)
                return
            # existing dict
            if isinstance(param[0], dict):
                self.factory = nested_dict
                defaultdict.__init__(self, self.factory)
                nested_dict_from_dict(param[0], self)
                return

        if len(param) == 2:
            if isinstance(param[0], int):
                self.factory = _nested_levels(*param)
                defaultdict.__init__(self, self.factory)
                return

        raise Exception("nested_dict should be initialised with either "
                        "1) the number of nested levels and an optional type, or "
                        "2) an existing dict to be converted into a nested dict "
                        "(factory = %s. len(param) = %d, param = %s"
                        % (self.factory, len(param), param))
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