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django-classifier

Flexible constructor to create dynamic list of heterogeneous properties for
some kind of entity. This set of helpers useful to create properties like
contacts or attributes for describe car/computer/etc.

You must create your own models for each kind of entity but it gives more
flexibility, more simpler and allow to easily change default behavior.

read Tutorial to see all picture of idea.
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Installation


Requirements


	Python 2.7, 3.4, 3.5

	Django 1.8, 1.9, 1.10






Official releases

Official releases are available from PyPI [http://pypi.python.org/pypi/django-classifier/].

Download the .zip distribution file and unpack it. Inside is a script
named setup.py. Enter this command:

python setup.py install





...and the package will install automatically.

or just install with help of pip:

pip install django-classifier








Development version

Alternatively, you can get the latest source from our git [http://git-scm.com/] repository:

git clone http://github.com/django-stars/django-classifier.git django-classifier





Add django-classifier/classifier folder to PYTHONPATH [http://docs.python.org/tut/node8.html#SECTION008110000000000000000].

You can verify that the application is available on your PYTHONPATH by opening
a Python interpreter and entering the following commands:

>> import classifier
>> classifier.VERSION
(0, 2)






Caution

The development version may contain bugs which are not present in the
release version and introduce backwards-incompatible changes.
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Tutorial


Installation

Simplest way:

pip install django-classifier





see more at Installation.




Configuration

Add classifier to INSTALLED_APPS in your setting.py file:

INSTALLED_APPS = (
    'django.contrib.auth',
    # ...
    'classifier',
)








Set up your models

You need to create two models for classifier structure and one for data.

First it’s basic model without extra data inherited from
ClassifierAbstract:

from classifier.models import ClassifierAbstract

class ContactClassifier(ClassifierAbstract):
    pass





Second model must contain ForeignKey to model
that we created before and inherited from
ClassifierLabelAbstract:

from classifier.models import ClassifierLabelAbstract

class ContactClassifierLabel(ClassifierLabelAbstract):
    classifier = models.ForeignKey(ContactClassifier, related_name='labels')





Model for data pretty simple in general:
ForeignKey to label model
(ContactClassifierLabel in tutorial) and
CharField for value:

from django.conf import settings
from django.db import models

class Contact(models.Model):
    user = models.ForeignKey(
        settings.AUTH_USER_MODEL,
        related_name='contacts'
    )
    kind = models.ForeignKey(ContactClassifier)
    value = models.CharField(max_length=500)





Then make and run migrations and you are ready to use django-classifier:

python manage.py makemigrations
python manage.py migrate








Add some data to classifier models

Lets add some data to ContactClassifier and ContactClassifierLabel:

contact_classifier1 = ContactClassifier.objects.create(
    kind='phone',
    value_type=ContactClassifier.TYPES.STRING,
    value_validator=r'^\+\d{12}$',
    only_one_required=False,
)
contact_classifier1.labels.create(label='Mobile')
contact_classifier1.labels.create(label='Work')
contact_classifier1.labels.create(label='Home')

contact_classifier2 = ContactClassifier.objects.create(
    kind='im',
    value_type=ContactClassifier.TYPES.STRING,
    value_validator=None,
    only_one_required=False,
)
contact_classifier2.labels.create(label='Skype')
contact_classifier2.labels.create(label='Jabber')








Create form for validation

To validate values based on classifier record, for this django-classifier
has ClassifierFormMixin:

from django import forms
from classifier.forms import ClassifierFormMixin
from .models import Contact

class ContactForm(ClassifierFormMixin, forms.ModelForm):
    CLASSIFIER_VALUE_FIELD = 'value'

    class Meta:
        model = Contact
        fields = ('user', 'kind', 'value', )





You have to specify
CLASSIFIER_VALUE_FIELD
attribute to identify name of value field to attach validation based on
classifier record.




Playing with formset

classifier provide own FormSet class
ClassifierFormSet that will add extra forms
for mandatory records and validate if all of them are filled in:

from django.contrib.auth import get_user_model
from django.forms import modelformset_factory
from classifier.formsets import ClassifierFormSet
from .forms import UserForm, ContactForm
from .models import Contact

ContactFormSet = modelformset_factory(
    Contact,
    formset=ClassifierFormSet,
    form=ContactForm
)

user = get_user_model().objects.create('login', 'password')
contact_formset = ContactFormSet(queryset=user.contacts.all())

print(len(contact_formset.forms))
print(contact_formset.forms[0].initial)





For now any of classifier records are not marked as required and formset has
only one blank forms as default in Django.

But if you will mark both classifiers as
only_one_required you will have
two forms with prepopulated labels (first available label):

ContactClassifier.objects.all().update(only_one_required=True)

contact_formset = ContactFormSet(queryset=user.contacts.all())
print(len(contact_formset.forms))
print(contact_formset.forms[0].initial)
print(contact_formset.forms[1].initial)





If you will mark all labels as
required then you will
have 5 forms by default and all of them will be required:

ContactClassifier.objects.all().update(only_one_required=False)
ContactClassifierLabel.objects.all().update(required=True)

contact_formset = ContactFormSet(queryset=user.contacts.all())
print(len(contact_formset.forms))
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classifier package



	classifier.models

	classifier.formsets

	classifier.forms
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classifier.models


ClassifierAbstract


	
class classifier.models.ClassifierAbstract(*args, **kwargs)[source]

	Base class to create classifier models. Will provide base data and functions
like validation and to_python (convert from string to real type).

In simplest case should be created model just inherited from this abstract
model without extra code.

kind - custom identificator for classifier type (like: phone)
value_type - expected type of value (like: string)
value_validator - regex to validate extered value (like: +d{12})
only_one_required - checkmark to make one on available lables required

Supported types: int, float, string, boolean, date,
datatime.

Labels with kind give posibility to create one type of record with
different names, like kind is phone and available lables are
“Mobile”, “Home”, “Work” etc.


	
kind

	custom identificator for classifier type (like: phone)






	
value_type

	expected type of value (like: string)






	
value_validator

	regex to validate extered value (like: +d{12})






	
only_one_required

	checkmark to make one on available lables required






	
to_python(value)[source]

	run convertor from string to type in value_type field












ClassifierLabelAbstract


	
class classifier.models.ClassifierLabelAbstract(*args, **kwargs)[source]

	Base model class to define several human readable names for each
classifier kind.


	
label

	human redable label for data






	
required

	checkmark to make label required






	
get_classifier_instance()[source]

	



	Returns:	instance of related classifier










	
classmethod get_classifier_related_field()[source]

	



	Returns:	field related to model inherited from ClassifierAbstract.


	Raises:	ClassifierModelNotFound – if related field wasn’t found






Caution

not field name








	
classmethod get_classifier_model()[source]

	



	Returns:	related model inherited from ClassifierAbstract
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classifier.formsets


ClassifierFormSet


	
class classifier.formsets.ClassifierFormSet(*args, **kwargs)[source]

	
	
add_required_to_extra()[source]

	Method create extra forms for required records from classifier
with selected needed kinds by default.






	
classifier_label_model

	Property return model inherited from
ClassifierLabelAbstract and used for
one of field in model for this formset.





	Returns:	model inherited from ClassifierLabelAbstract


	Raises:	ClassifierLabelModelNotFound – field can not be found










	
classifier_label_related_fieldname

	Return name of field related to model inherited from
ClassifierLabelAbstract.






	
validate_required()[source]

	Validate if all required records are filled in





	Raises:	django.core.exceptions.ValidationError [http://docs.djangoproject.com/en/1.10/ref/exceptions/#django.core.exceptions.ValidationError] – if one or mode records
are absent
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classifier.forms


ClassifierFormMixin


	
class classifier.forms.ClassifierFormMixin(*args, **kwargs)[source]

	Formset form mixin to enable validation for value connected to classifier.


	
CLASSIFIER_VALUE_FIELD = None

	Name of field for value used in relation with classifier






	
classifier_label_fieldname

	



	Returns:	Return name of field that is relation to end model inherited from
ClassifierLabelAbstract


	Raises:	ClassifierLabelModelNotFound – if field can not be found










	
classifier_label_model

	



	Returns:	end model inherited from
ClassifierLabelAbstract used in
current form


	Raises:	ClassifierLabelModelNotFound – if related field wasn’t found










	
setup_value_validators()[source]

	Attach validator for value field specified in
CLASSIFIER_VALUE_FIELD





	Raises:	NoValueFieldNameSpecified – if
CLASSIFIER_VALUE_FIELD is blank










	
validate_value_field()[source]

	Validate value based on classifier record.

Will be attathed to right field by call
setup_value_validators()
in __init__()
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  All modules for which code is available

	classifier.forms
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  Source code for classifier.formsets

import six
from django import VERSION as DJANGO_VERSION
from django.core.exceptions import ValidationError
from django.db.models import Q
from django.forms.models import BaseModelFormSet
from django.utils.functional import cached_property
from django.utils.translation import ugettext_lazy as _

from .exceptions import ClassifierLabelModelNotFound
from .models import ClassifierLabelAbstract


[docs]class ClassifierFormSet(BaseModelFormSet):

    def __init__(self, *args, **kwargs):
        super(ClassifierFormSet, self).__init__(*args, **kwargs)

        self.add_required_to_extra()

[docs]    def add_required_to_extra(self):
        """
        Method create extra forms for required records from classifier
        with selected needed kinds by default.
        """
        def get_form_initial(label, i):
            initial = {
                self.classifier_label_related_fieldname: label.pk,
            }
            if self.initial_extra and isinstance(self.initial_extra, dict):
                initial.update(self.initial_extra)
            elif isinstance(self.initial_extra, (list, tuple)):
                try:
                    _initial = self.initial_extra[i]
                except IndexError:
                    pass
                else:
                    initial.update(_initial)

            return initial

        initial_extra = []
        ClassifierLabelModel = self.classifier_label_model
        ClassifierModel = ClassifierLabelModel.get_classifier_model()

        exists_items = self.get_queryset().values_list(
            self.classifier_label_related_fieldname,
            flat=True
        )

        required_labels = (
            ClassifierLabelModel.objects
            .filter(required=True)
            .exclude(pk__in=exists_items)
        )
        for i, label in enumerate(required_labels):
            initial_extra.append(get_form_initial(label, i))

        required_classifiers = ClassifierModel.objects.filter(
            only_one_required=True
        )

        # Django 1.9+
        # https://docs.djangoproject.com/en/1.9/releases/1.9/#field-rel-changes
        if DJANGO_VERSION[0] == 1 and DJANGO_VERSION[1] < 9:
            related_name = (
                ClassifierLabelModel
                .get_classifier_related_field()
                .rel.get_accessor_name()
            )
        else:
            related_name = (
                ClassifierLabelModel
                .get_classifier_related_field()
                .remote_field.get_accessor_name()
            )

        for i, classifier in enumerate(required_classifiers):
            labels = getattr(classifier, related_name)
            if not labels.filter(pk__in=exists_items).exists():
                initial_extra.append(get_form_initial(labels.first(), i))

        if initial_extra:
            self.initial_extra = initial_extra
        elif isinstance(self.initial_extra, dict):
            self.initial_extra = [self.initial_extra]

        self.extra = max(self.extra, len(initial_extra))


    def clean(self):
        super(ClassifierFormSet, self).clean()
        self.validate_required()

[docs]    def validate_required(self):
        """
        Validate if all required records are filled in

        :raises django.core.exceptions.ValidationError: if one or mode records
          are absent
        """
        ClassifierLabelModel = self.classifier_label_model
        label_related = ClassifierLabelModel.get_classifier_related_field().name

        qs = ClassifierLabelModel.objects.filter(
            Q(required=True)
            | Q(**{'{}__only_one_required'.format(ClassifierLabelModel.get_classifier_related_field().name): True})
        )
        for form in self.forms:
            kind = form.cleaned_data.get(
                self.classifier_label_related_fieldname
            )
            if kind and kind.required:
                qs = qs.exclude(pk=kind.pk)
            elif kind and kind.get_classifier_instance().only_one_required:
                labels_ids = (
                    ClassifierLabelModel.objects
                    .filter(**{
                        label_related: kind.get_classifier_instance(),
                    })
                    .values_list('pk', flat=True)
                )
                qs = qs.exclude(pk__in=labels_ids)

        if qs.count() > 0:
            fields = set()
            for label in qs:
                if label.required:
                    fields.add(six.text_type(label))
                elif label.get_classifier_instance().only_one_required:
                    labels = '/'.join(
                        map(
                            six.text_type,
                            ClassifierLabelModel.objects.filter(**{
                                label_related: label.get_classifier_instance(),
                            })
                        )
                    )
                    fields.add(labels)

            msg = _('This data required: {}').format(', '.join(fields))
            raise ValidationError(msg)


    @cached_property
    def classifier_label_related_fieldname(self):
        """
        Return name of field related to model inherited from
        :py:class:`~classifier.models.ClassifierLabelAbstract`.
        """
        for field in self.model._meta.fields:
            if (
                field.related_model
                and issubclass(field.related_model, ClassifierLabelAbstract)
            ):
                return field.name

        raise ClassifierLabelModelNotFound()

    @cached_property
    def classifier_label_model(self):
        """
        Property return model inherited from
        :py:class:`~classifier.models.ClassifierLabelAbstract` and used for
        one of field in model for this formset.

        :return: model inherited from :py:class:`~classifier.models.ClassifierLabelAbstract`
        :raises ClassifierLabelModelNotFound: field can not be found
        """
        for field in self.model._meta.fields:
            if (
                field.related_model
                and issubclass(field.related_model, ClassifierLabelAbstract)
            ):
                return field.related_model

        raise ClassifierLabelModelNotFound()
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  Source code for classifier.models

import six
from django.db import models
from django.utils.encoding import python_2_unicode_compatible
from django.utils.dateparse import parse_date, parse_datetime
from django.utils.translation import ugettext_lazy as _

from .exceptions import ClassifierModelNotFound


@python_2_unicode_compatible
[docs]class ClassifierAbstract(models.Model):
    """
    Base class to create classifier models. Will provide base data and functions
    like validation and ``to_python`` (convert from string to real type).

    In simplest case should be created model just inherited from this abstract
    model without extra code.

    ``kind`` - custom identificator for classifier type (like: phone)
    ``value_type`` - expected type of value (like: string)
    ``value_validator`` - regex to validate extered value (like: \+\d{12})
    ``only_one_required`` - checkmark to make one on available lables required

    Supported types: ``int``, ``float``, ``string``, ``boolean``, ``date``,
    ``datatime``.

    Labels with kind give posibility to create one type of record with
    different names, like kind is `phone` and available lables are
    "Mobile", "Home", "Work" etc.
    """

    class TYPES:
        INT = 'int'
        FLOAT = 'float'
        STRING = 'str'
        BOOLEAN = 'bool'
        DATE = 'date'
        DATETIME = 'datetime'

        ALL = (
            (INT, _('Integer')),
            (FLOAT, _('Float')),
            (STRING, _('String')),
            (BOOLEAN, _('Boolean')),
            (DATE, _('Date')),
            (DATETIME, _('Date time')),
        )

    kind = models.CharField(max_length=200, unique=True, verbose_name=_('Kind'))
    """custom identificator for classifier type (like: phone)"""
    value_type = models.CharField(
        max_length=20,
        choices=TYPES.ALL,
        verbose_name=_('Type of value')
    )
    """expected type of value (like: string)"""
    value_validator = models.CharField(
        max_length=500,
        null=True,
        blank=True,
        verbose_name=_('Value validator'),
        help_text=_('Regex to validate value')
    )
    """regex to validate extered value (like: \+\d{12})"""
    only_one_required = models.BooleanField(
        default=False,
        verbose_name=_('only one of available labels is required')
    )
    """checkmark to make one on available lables required"""

    class Meta:
        abstract = True

    def __str__(self):
        return self.kind

[docs]    def to_python(self, value):
        """
        run convertor from string to type in ``value_type`` field
        """
        cleaner = getattr(self, 'to_python_{}'.format(self.value_type))
        return cleaner(value)


    @staticmethod
    def to_python_int(value):
        return int(value)

    @staticmethod
    def to_python_float(value):
        return float(value)

    @staticmethod
    def to_python_str(value):
        return six.text_type(value)

    @staticmethod
    def to_python_bool(value):
        if value.lower() in ['on', 'yes', 'true']:
            return True
        elif value:
            raise ValueError('Can\'t convert "{}" to boolean'.format(value))

        return False

    @staticmethod
    def to_python_date(value):
        date = parse_date(value)
        if value and not date:
            raise ValueError('Can\'t convert "{}" to date'.format(value))

        return date

    @staticmethod
    def to_python_datetime(value):
        datetime = parse_datetime(value)
        if value and not datetime:
            raise ValueError('Can\'t convert "{}" to datetime'.format(value))

        return datetime



@python_2_unicode_compatible
[docs]class ClassifierLabelAbstract(models.Model):
    """
    Base model class to define several human readable names for each
    classifier kind.
    """
    label = models.CharField(max_length=200, verbose_name=_('Label'))
    """human redable label for data"""
    required = models.BooleanField(default=False, verbose_name=_('required'))
    """checkmark to make label required"""

    class Meta:
        abstract = True

    def __str__(self):
        return self.label

[docs]    def get_classifier_instance(self):
        """
        :return: instance of related classifier
        """
        return getattr(self, self.get_classifier_related_field().name)


    @classmethod
[docs]    def get_classifier_related_field(cls):
        """
        :return: field related to model inherited from ClassifierAbstract.
        :raises ClassifierModelNotFound: if related field wasn't found

        .. caution::
            not field name
        """
        for field in cls._meta.fields:
            if (
                field.related_model
                and issubclass(field.related_model, ClassifierAbstract)
            ):
                return field

        raise ClassifierModelNotFound(
            '"{}" doesn\'t have relation to model inherited from "{}"'.format(
                cls.__name__,
                ClassifierAbstract.__name__
            )
        )


    @classmethod
[docs]    def get_classifier_model(cls):
        """
        :return: related model inherited from ClassifierAbstract
        """
        return cls.get_classifier_related_field().related_model
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  Source code for classifier.forms

import re
from django import forms
from django.utils.functional import cached_property
from django.utils.translation import ugettext_lazy as _

from .exceptions import ClassifierLabelModelNotFound, NoValueFieldNameSpecified
from .models import ClassifierLabelAbstract


[docs]class ClassifierFormMixin(object):
    """
    Formset form mixin to enable validation for value connected to classifier.
    """

    CLASSIFIER_VALUE_FIELD = None
    """Name of field for value used in relation with classifier"""

    error_messages = {
        'wrong_type': _('Wrong type of value'),
        'wrong_value_format': _('Wrong value format'),
    }

    def __init__(self, *args, **kwargs):
        super(ClassifierFormMixin, self).__init__(*args, **kwargs)
        self.setup_value_validators()

    @cached_property
    def classifier_label_model(self):
        """
        :return: end model inherited from
          :py:class:`~classifier.models.ClassifierLabelAbstract` used in
          current form
        :raises ClassifierLabelModelNotFound: if related field wasn't found
        """
        fieldname = self.classifier_label_fieldname

        return self.fields[fieldname].queryset.model

    @cached_property
    def classifier_label_fieldname(self):
        """
        :return: Return name of field that is relation to end model inherited from
          :py:class:`~classifier.models.ClassifierLabelAbstract`
        :raises ClassifierLabelModelNotFound: if field can not be found
        """
        for fieldname in self.fields:
            field = self.fields[fieldname]
            if (
                hasattr(field, 'queryset')
                and issubclass(field.queryset.model, ClassifierLabelAbstract)
            ):
                return fieldname

        raise ClassifierLabelModelNotFound(
            '"{}" doesn\'t have field that related to model inherited '
            'from ClassifierLabelAbstract'.format(self.__class__.__name__)
        )

[docs]    def setup_value_validators(self):
        """
        Attach validator for value field specified in
        :py:attr:`~ClassifierFormMixin.CLASSIFIER_VALUE_FIELD`

        :raises NoValueFieldNameSpecified: if
          :py:attr:`~ClassifierFormMixin.CLASSIFIER_VALUE_FIELD` is blank
        """
        if not self.CLASSIFIER_VALUE_FIELD:
            raise NoValueFieldNameSpecified(
                'CLASSIFIER_VALUE_FIELD should containce name of value field'
            )

        setattr(
            self,
            'clean_{}'.format(self.CLASSIFIER_VALUE_FIELD),
            self.validate_value_field
        )


[docs]    def validate_value_field(self):
        """
        Validate value based on classifier record.

        Will be attathed to right field by call
        :py:meth:`~ClassifierFormMixin.setup_value_validators`
        in :py:meth:`~ClassifierFormMixin.__init__`
        """
        classifier_label = self.cleaned_data[self.classifier_label_fieldname]
        classifier = classifier_label.get_classifier_instance()
        value = self.cleaned_data[self.CLASSIFIER_VALUE_FIELD]

        if (
            value
            and classifier.value_validator
            and not re.match(classifier.value_validator, value)
        ):
            raise forms.ValidationError(
                self.error_messages['wrong_value_format']
            )

        if value:
            try:
                value = classifier.to_python(value)
            except ValueError:
                raise forms.ValidationError(
                    self.error_messages['wrong_type']
                )

        return value
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  Source code for django.db.models.query_utils

"""
Various data structures used in query construction.

Factored out from django.db.models.query to avoid making the main module very
large and/or so that they can be used by other modules without getting into
circular import difficulties.
"""
from __future__ import unicode_literals

import inspect
from collections import namedtuple

from django.db.models.constants import LOOKUP_SEP
from django.utils import tree
from django.utils.lru_cache import lru_cache

# PathInfo is used when converting lookups (fk__somecol). The contents
# describe the relation in Model terms (model Options and Fields for both
# sides of the relation. The join_field is the field backing the relation.
PathInfo = namedtuple('PathInfo', 'from_opts to_opts target_fields join_field m2m direct')


class InvalidQuery(Exception):
    """
    The query passed to raw isn't a safe query to use with raw.
    """
    pass


def subclasses(cls):
    yield cls
    # Python 2 lacks 'yield from', which could replace the inner loop
    for subclass in cls.__subclasses__():
        # yield from subclasses(subclass)
        for item in subclasses(subclass):
            yield item


class QueryWrapper(object):
    """
    A type that indicates the contents are an SQL fragment and the associate
    parameters. Can be used to pass opaque data to a where-clause, for example.
    """
    contains_aggregate = False

    def __init__(self, sql, params):
        self.data = sql, list(params)

    def as_sql(self, compiler=None, connection=None):
        return self.data


class Q(tree.Node):
    """
    Encapsulates filters as objects that can then be combined logically (using
    `&` and `|`).
    """
    # Connection types
    AND = 'AND'
    OR = 'OR'
    default = AND

    def __init__(self, *args, **kwargs):
        super(Q, self).__init__(children=list(args) + list(kwargs.items()))

    def _combine(self, other, conn):
        if not isinstance(other, Q):
            raise TypeError(other)
        obj = type(self)()
        obj.connector = conn
        obj.add(self, conn)
        obj.add(other, conn)
        return obj

    def __or__(self, other):
        return self._combine(other, self.OR)

    def __and__(self, other):
        return self._combine(other, self.AND)

    def __invert__(self):
        obj = type(self)()
        obj.add(self, self.AND)
        obj.negate()
        return obj

    def resolve_expression(self, query=None, allow_joins=True, reuse=None, summarize=False, for_save=False):
        # We must promote any new joins to left outer joins so that when Q is
        # used as an expression, rows aren't filtered due to joins.
        clause, joins = query._add_q(self, reuse, allow_joins=allow_joins, split_subq=False)
        query.promote_joins(joins)
        return clause


class DeferredAttribute(object):
    """
    A wrapper for a deferred-loading field. When the value is read from this
    object the first time, the query is executed.
    """
    def __init__(self, field_name, model):
        self.field_name = field_name

    def __get__(self, instance, cls=None):
        """
        Retrieves and caches the value from the datastore on the first lookup.
        Returns the cached value.
        """
        if instance is None:
            return self
        data = instance.__dict__
        if data.get(self.field_name, self) is self:
            # Let's see if the field is part of the parent chain. If so we
            # might be able to reuse the already loaded value. Refs #18343.
            val = self._check_parent_chain(instance, self.field_name)
            if val is None:
                instance.refresh_from_db(fields=[self.field_name])
                val = getattr(instance, self.field_name)
            data[self.field_name] = val
        return data[self.field_name]

    def _check_parent_chain(self, instance, name):
        """
        Check if the field value can be fetched from a parent field already
        loaded in the instance. This can be done if the to-be fetched
        field is a primary key field.
        """
        opts = instance._meta
        f = opts.get_field(name)
        link_field = opts.get_ancestor_link(f.model)
        if f.primary_key and f != link_field:
            return getattr(instance, link_field.attname)
        return None


class RegisterLookupMixin(object):

    @classmethod
    def _get_lookup(cls, lookup_name):
        return cls.get_lookups().get(lookup_name, None)

    @classmethod
    @lru_cache(maxsize=None)
    def get_lookups(cls):
        class_lookups = [parent.__dict__.get('class_lookups', {}) for parent in inspect.getmro(cls)]
        return cls.merge_dicts(class_lookups)

    def get_lookup(self, lookup_name):
        from django.db.models.lookups import Lookup
        found = self._get_lookup(lookup_name)
        if found is None and hasattr(self, 'output_field'):
            return self.output_field.get_lookup(lookup_name)
        if found is not None and not issubclass(found, Lookup):
            return None
        return found

    def get_transform(self, lookup_name):
        from django.db.models.lookups import Transform
        found = self._get_lookup(lookup_name)
        if found is None and hasattr(self, 'output_field'):
            return self.output_field.get_transform(lookup_name)
        if found is not None and not issubclass(found, Transform):
            return None
        return found

    @staticmethod
    def merge_dicts(dicts):
        """
        Merge dicts in reverse to preference the order of the original list. e.g.,
        merge_dicts([a, b]) will preference the keys in 'a' over those in 'b'.
        """
        merged = {}
        for d in reversed(dicts):
            merged.update(d)
        return merged

    @classmethod
    def _clear_cached_lookups(cls):
        for subclass in subclasses(cls):
            subclass.get_lookups.cache_clear()

    @classmethod
    def register_lookup(cls, lookup, lookup_name=None):
        if lookup_name is None:
            lookup_name = lookup.lookup_name
        if 'class_lookups' not in cls.__dict__:
            cls.class_lookups = {}
        cls.class_lookups[lookup_name] = lookup
        cls._clear_cached_lookups()
        return lookup

    @classmethod
    def _unregister_lookup(cls, lookup, lookup_name=None):
        """
        Remove given lookup from cls lookups. For use in tests only as it's
        not thread-safe.
        """
        if lookup_name is None:
            lookup_name = lookup.lookup_name
        del cls.class_lookups[lookup_name]


def select_related_descend(field, restricted, requested, load_fields, reverse=False):
    """
    Returns True if this field should be used to descend deeper for
    select_related() purposes. Used by both the query construction code
    (sql.query.fill_related_selections()) and the model instance creation code
    (query.get_klass_info()).

    Arguments:
     * field - the field to be checked
     * restricted - a boolean field, indicating if the field list has been
       manually restricted using a requested clause)
     * requested - The select_related() dictionary.
     * load_fields - the set of fields to be loaded on this model
     * reverse - boolean, True if we are checking a reverse select related
    """
    if not field.remote_field:
        return False
    if field.remote_field.parent_link and not reverse:
        return False
    if restricted:
        if reverse and field.related_query_name() not in requested:
            return False
        if not reverse and field.name not in requested:
            return False
    if not restricted and field.null:
        return False
    if load_fields:
        if field.attname not in load_fields:
            if restricted and field.name in requested:
                raise InvalidQuery("Field %s.%s cannot be both deferred"
                                   " and traversed using select_related"
                                   " at the same time." %
                                   (field.model._meta.object_name, field.name))
    return True


def refs_expression(lookup_parts, annotations):
    """
    A helper method to check if the lookup_parts contains references
    to the given annotations set. Because the LOOKUP_SEP is contained in the
    default annotation names we must check each prefix of the lookup_parts
    for a match.
    """
    for n in range(len(lookup_parts) + 1):
        level_n_lookup = LOOKUP_SEP.join(lookup_parts[0:n])
        if level_n_lookup in annotations and annotations[level_n_lookup]:
            return annotations[level_n_lookup], lookup_parts[n:]
    return False, ()


def check_rel_lookup_compatibility(model, target_opts, field):
    """
    Check that self.model is compatible with target_opts. Compatibility
    is OK if:
      1) model and opts match (where proxy inheritance is removed)
      2) model is parent of opts' model or the other way around
    """
    def check(opts):
        return (
            model._meta.concrete_model == opts.concrete_model or
            opts.concrete_model in model._meta.get_parent_list() or
            model in opts.get_parent_list()
        )
    # If the field is a primary key, then doing a query against the field's
    # model is ok, too. Consider the case:
    # class Restaurant(models.Model):
    #     place = OnetoOneField(Place, primary_key=True):
    # Restaurant.objects.filter(pk__in=Restaurant.objects.all()).
    # If we didn't have the primary key check, then pk__in (== place__in) would
    # give Place's opts as the target opts, but Restaurant isn't compatible
    # with that. This logic applies only to primary keys, as when doing __in=qs,
    # we are going to turn this into __in=qs.values('pk') later on.
    return (
        check(target_opts) or
        (getattr(field, 'primary_key', False) and check(field.model._meta))
    )
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  Source code for django.utils.functional

import copy
import operator
import warnings
from functools import total_ordering, wraps

from django.utils import six
from django.utils.deprecation import RemovedInDjango20Warning


# You can't trivially replace this with `functools.partial` because this binds
# to classes and returns bound instances, whereas functools.partial (on
# CPython) is a type and its instances don't bind.
def curry(_curried_func, *args, **kwargs):
    def _curried(*moreargs, **morekwargs):
        return _curried_func(*(args + moreargs), **dict(kwargs, **morekwargs))
    return _curried


class cached_property(object):
    """
    Decorator that converts a method with a single self argument into a
    property cached on the instance.

    Optional ``name`` argument allows you to make cached properties of other
    methods. (e.g.  url = cached_property(get_absolute_url, name='url') )
    """
    def __init__(self, func, name=None):
        self.func = func
        self.__doc__ = getattr(func, '__doc__')
        self.name = name or func.__name__

    def __get__(self, instance, cls=None):
        if instance is None:
            return self
        res = instance.__dict__[self.name] = self.func(instance)
        return res


class Promise(object):
    """
    This is just a base class for the proxy class created in
    the closure of the lazy function. It can be used to recognize
    promises in code.
    """
    pass


def lazy(func, *resultclasses):
    """
    Turns any callable into a lazy evaluated callable. You need to give result
    classes or types -- at least one is needed so that the automatic forcing of
    the lazy evaluation code is triggered. Results are not memoized; the
    function is evaluated on every access.
    """

    @total_ordering
    class __proxy__(Promise):
        """
        Encapsulate a function call and act as a proxy for methods that are
        called on the result of that function. The function is not evaluated
        until one of the methods on the result is called.
        """
        __prepared = False

        def __init__(self, args, kw):
            self.__args = args
            self.__kw = kw
            if not self.__prepared:
                self.__prepare_class__()
            self.__prepared = True

        def __reduce__(self):
            return (
                _lazy_proxy_unpickle,
                (func, self.__args, self.__kw) + resultclasses
            )

        def __repr__(self):
            return repr(self.__cast())

        @classmethod
        def __prepare_class__(cls):
            for resultclass in resultclasses:
                for type_ in resultclass.mro():
                    for method_name in type_.__dict__.keys():
                        # All __promise__ return the same wrapper method, they
                        # look up the correct implementation when called.
                        if hasattr(cls, method_name):
                            continue
                        meth = cls.__promise__(method_name)
                        setattr(cls, method_name, meth)
            cls._delegate_bytes = bytes in resultclasses
            cls._delegate_text = six.text_type in resultclasses
            assert not (cls._delegate_bytes and cls._delegate_text), (
                "Cannot call lazy() with both bytes and text return types.")
            if cls._delegate_text:
                if six.PY3:
                    cls.__str__ = cls.__text_cast
                else:
                    cls.__unicode__ = cls.__text_cast
                    cls.__str__ = cls.__bytes_cast_encoded
            elif cls._delegate_bytes:
                if six.PY3:
                    cls.__bytes__ = cls.__bytes_cast
                else:
                    cls.__str__ = cls.__bytes_cast

        @classmethod
        def __promise__(cls, method_name):
            # Builds a wrapper around some magic method
            def __wrapper__(self, *args, **kw):
                # Automatically triggers the evaluation of a lazy value and
                # applies the given magic method of the result type.
                res = func(*self.__args, **self.__kw)
                return getattr(res, method_name)(*args, **kw)
            return __wrapper__

        def __text_cast(self):
            return func(*self.__args, **self.__kw)

        def __bytes_cast(self):
            return bytes(func(*self.__args, **self.__kw))

        def __bytes_cast_encoded(self):
            return func(*self.__args, **self.__kw).encode('utf-8')

        def __cast(self):
            if self._delegate_bytes:
                return self.__bytes_cast()
            elif self._delegate_text:
                return self.__text_cast()
            else:
                return func(*self.__args, **self.__kw)

        def __str__(self):
            # object defines __str__(), so __prepare_class__() won't overload
            # a __str__() method from the proxied class.
            return str(self.__cast())

        def __ne__(self, other):
            if isinstance(other, Promise):
                other = other.__cast()
            return self.__cast() != other

        def __eq__(self, other):
            if isinstance(other, Promise):
                other = other.__cast()
            return self.__cast() == other

        def __lt__(self, other):
            if isinstance(other, Promise):
                other = other.__cast()
            return self.__cast() < other

        def __hash__(self):
            return hash(self.__cast())

        def __mod__(self, rhs):
            if self._delegate_bytes and six.PY2:
                return bytes(self) % rhs
            elif self._delegate_text:
                return six.text_type(self) % rhs
            return self.__cast() % rhs

        def __deepcopy__(self, memo):
            # Instances of this class are effectively immutable. It's just a
            # collection of functions. So we don't need to do anything
            # complicated for copying.
            memo[id(self)] = self
            return self

    @wraps(func)
    def __wrapper__(*args, **kw):
        # Creates the proxy object, instead of the actual value.
        return __proxy__(args, kw)

    return __wrapper__


def _lazy_proxy_unpickle(func, args, kwargs, *resultclasses):
    return lazy(func, *resultclasses)(*args, **kwargs)


def lazystr(text):
    """
    Shortcut for the common case of a lazy callable that returns str.
    """
    from django.utils.encoding import force_text  # Avoid circular import
    return lazy(force_text, six.text_type)(text)


def allow_lazy(func, *resultclasses):
    warnings.warn(
        "django.utils.functional.allow_lazy() is deprecated in favor of "
        "django.utils.functional.keep_lazy()",
        RemovedInDjango20Warning, 2)
    return keep_lazy(*resultclasses)(func)


def keep_lazy(*resultclasses):
    """
    A decorator that allows a function to be called with one or more lazy
    arguments. If none of the args are lazy, the function is evaluated
    immediately, otherwise a __proxy__ is returned that will evaluate the
    function when needed.
    """
    if not resultclasses:
        raise TypeError("You must pass at least one argument to keep_lazy().")

    def decorator(func):
        lazy_func = lazy(func, *resultclasses)

        @wraps(func)
        def wrapper(*args, **kwargs):
            for arg in list(args) + list(six.itervalues(kwargs)):
                if isinstance(arg, Promise):
                    break
            else:
                return func(*args, **kwargs)
            return lazy_func(*args, **kwargs)
        return wrapper
    return decorator


def keep_lazy_text(func):
    """
    A decorator for functions that accept lazy arguments and return text.
    """
    return keep_lazy(six.text_type)(func)


empty = object()


def new_method_proxy(func):
    def inner(self, *args):
        if self._wrapped is empty:
            self._setup()
        return func(self._wrapped, *args)
    return inner


class LazyObject(object):
    """
    A wrapper for another class that can be used to delay instantiation of the
    wrapped class.

    By subclassing, you have the opportunity to intercept and alter the
    instantiation. If you don't need to do that, use SimpleLazyObject.
    """

    # Avoid infinite recursion when tracing __init__ (#19456).
    _wrapped = None

    def __init__(self):
        # Note: if a subclass overrides __init__(), it will likely need to
        # override __copy__() and __deepcopy__() as well.
        self._wrapped = empty

    __getattr__ = new_method_proxy(getattr)

    def __setattr__(self, name, value):
        if name == "_wrapped":
            # Assign to __dict__ to avoid infinite __setattr__ loops.
            self.__dict__["_wrapped"] = value
        else:
            if self._wrapped is empty:
                self._setup()
            setattr(self._wrapped, name, value)

    def __delattr__(self, name):
        if name == "_wrapped":
            raise TypeError("can't delete _wrapped.")
        if self._wrapped is empty:
            self._setup()
        delattr(self._wrapped, name)

    def _setup(self):
        """
        Must be implemented by subclasses to initialize the wrapped object.
        """
        raise NotImplementedError('subclasses of LazyObject must provide a _setup() method')

    # Because we have messed with __class__ below, we confuse pickle as to what
    # class we are pickling. We're going to have to initialize the wrapped
    # object to successfully pickle it, so we might as well just pickle the
    # wrapped object since they're supposed to act the same way.
    #
    # Unfortunately, if we try to simply act like the wrapped object, the ruse
    # will break down when pickle gets our id(). Thus we end up with pickle
    # thinking, in effect, that we are a distinct object from the wrapped
    # object, but with the same __dict__. This can cause problems (see #25389).
    #
    # So instead, we define our own __reduce__ method and custom unpickler. We
    # pickle the wrapped object as the unpickler's argument, so that pickle
    # will pickle it normally, and then the unpickler simply returns its
    # argument.
    def __reduce__(self):
        if self._wrapped is empty:
            self._setup()
        return (unpickle_lazyobject, (self._wrapped,))

    # Overriding __class__ stops __reduce__ from being called on Python 2.
    # So, define __getstate__ in a way that cooperates with the way that
    # pickle interprets this class. This fails when the wrapped class is a
    # builtin, but it's better than nothing.
    def __getstate__(self):
        if self._wrapped is empty:
            self._setup()
        return self._wrapped.__dict__

    def __copy__(self):
        if self._wrapped is empty:
            # If uninitialized, copy the wrapper. Use type(self), not
            # self.__class__, because the latter is proxied.
            return type(self)()
        else:
            # If initialized, return a copy of the wrapped object.
            return copy.copy(self._wrapped)

    def __deepcopy__(self, memo):
        if self._wrapped is empty:
            # We have to use type(self), not self.__class__, because the
            # latter is proxied.
            result = type(self)()
            memo[id(self)] = result
            return result
        return copy.deepcopy(self._wrapped, memo)

    if six.PY3:
        __bytes__ = new_method_proxy(bytes)
        __str__ = new_method_proxy(str)
        __bool__ = new_method_proxy(bool)
    else:
        __str__ = new_method_proxy(str)
        __unicode__ = new_method_proxy(unicode)  # NOQA: unicode undefined on PY3
        __nonzero__ = new_method_proxy(bool)

    # Introspection support
    __dir__ = new_method_proxy(dir)

    # Need to pretend to be the wrapped class, for the sake of objects that
    # care about this (especially in equality tests)
    __class__ = property(new_method_proxy(operator.attrgetter("__class__")))
    __eq__ = new_method_proxy(operator.eq)
    __ne__ = new_method_proxy(operator.ne)
    __hash__ = new_method_proxy(hash)

    # List/Tuple/Dictionary methods support
    __getitem__ = new_method_proxy(operator.getitem)
    __setitem__ = new_method_proxy(operator.setitem)
    __delitem__ = new_method_proxy(operator.delitem)
    __iter__ = new_method_proxy(iter)
    __len__ = new_method_proxy(len)
    __contains__ = new_method_proxy(operator.contains)


def unpickle_lazyobject(wrapped):
    """
    Used to unpickle lazy objects. Just return its argument, which will be the
    wrapped object.
    """
    return wrapped


class SimpleLazyObject(LazyObject):
    """
    A lazy object initialized from any function.

    Designed for compound objects of unknown type. For builtins or objects of
    known type, use django.utils.functional.lazy.
    """
    def __init__(self, func):
        """
        Pass in a callable that returns the object to be wrapped.

        If copies are made of the resulting SimpleLazyObject, which can happen
        in various circumstances within Django, then you must ensure that the
        callable can be safely run more than once and will return the same
        value.
        """
        self.__dict__['_setupfunc'] = func
        super(SimpleLazyObject, self).__init__()

    def _setup(self):
        self._wrapped = self._setupfunc()

    # Return a meaningful representation of the lazy object for debugging
    # without evaluating the wrapped object.
    def __repr__(self):
        if self._wrapped is empty:
            repr_attr = self._setupfunc
        else:
            repr_attr = self._wrapped
        return '<%s: %r>' % (type(self).__name__, repr_attr)

    def __copy__(self):
        if self._wrapped is empty:
            # If uninitialized, copy the wrapper. Use SimpleLazyObject, not
            # self.__class__, because the latter is proxied.
            return SimpleLazyObject(self._setupfunc)
        else:
            # If initialized, return a copy of the wrapped object.
            return copy.copy(self._wrapped)

    def __deepcopy__(self, memo):
        if self._wrapped is empty:
            # We have to use SimpleLazyObject, not self.__class__, because the
            # latter is proxied.
            result = SimpleLazyObject(self._setupfunc)
            memo[id(self)] = result
            return result
        return copy.deepcopy(self._wrapped, memo)


def partition(predicate, values):
    """
    Splits the values into two sets, based on the return value of the function
    (True/False). e.g.:

        >>> partition(lambda x: x > 3, range(5))
        [0, 1, 2, 3], [4]
    """
    results = ([], [])
    for item in values:
        results[predicate(item)].append(item)
    return results
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