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This library provides a number of utilities for working with and extending
Django’s prefetch_related system. Currently, it consists of:



	a collection of descriptors to define relationships between models which
support prefetching


	a new implementation of prefetch_related_objects which supports an
identity map so that multiple copies of the same object are not fetched
multiple times.








	Free software: BSD 3-Clause License





Installation

pip install django-prefetch-utils







Documentation

https://django-prefetch-utils.readthedocs.io/



Indices and tables


	Index


	Module Index


	Search Page








          

      

      

    

  

    
      
          
            
  
Getting Started

Install using pip:

pip install django-prefetch-utils





Add django_prefetch_utils to your INSTALLED_APPS setting:

INSTALLED_APPS = [
   "django_prefetch_utils",
   ...
]





To use the identity map [https://en.wikipedia.org/wiki/Identity_map_pattern]
prefetch_related_objects implementation globally, provide the
PREFETCH_UTILS_DEFAULT_IMPLEMENTATION setting:

PREFETCH_UTILS_DEFAULT_IMPLEMENTATION = (
    'django_prefetch_utils.identity_map.prefetch_related_objects'
)





See Identity Map Usage for more ways to use this library.




          

      

      

    

  

    
      
          
            
  
Descriptors

This library provides a number of classes which allow the user to
define relationships between models that Django does not provide
support for out of the box.  Importantly, all of the related objects
are able to be prefetched for these relationships.

We’ll take a look at the descriptors provided.


Basic descriptors

One of the simplest uses of these descriptors is when the relationship
between the objects can be specified by a Django “lookup” which gives
the path from the model we want to prefetch to the model where we’re
adding the descriptor:

class Author(models.Model):
    class Meta:
        ordering = ('name',)
    name = models.CharField(max_length=128)

class Book(models.Model):
    authors = models.ManyToManyField(
        Author,
        models.CASCADE,
        related_name='books'
    )

class Reader(models.Model):
    books_read = models.ManyToManyField(Book, related_name='read_by')
    authors_read = RelatedQuerySetDescriptorViaLookup(
       Author,
       'books__read_by'
    )





which allows us to do:

>>> reader = Reader.objects.prefetch_related('authors_read').first()
>>> len({author.name for author in reader.authors_read.all()})  # no queries done
10





In the case where there’s just a single related object, we can use
RelatedSingleObjectDescriptorViaLookup
instead:

class Reader(models.Model):
   ...
    first_author_read = RelatedSingleObjectDescriptorViaLookup(
       Author,
       'books__read_by'
    )





This allows us to do:

>> reader = Reader.objects.prefetch_related('first_author_read').first()
>> reader.first_author_read.name  # no queries done
'Aaron Adams'





These can also come in useful to define relationships that span
databases. For example, suppose we were to store our Dog and
Toy models in separate databases.  We can add a descriptor to
Dog.toys to get the behavior as if Toy.dog_id had been a
ForeignKey:

class Toy(models.Model):
    # Stored in database #1.  We can't use a ForeignKey to Dog
    # since the table for that model is in a separate database.
    dog_id = models.PositiveIntegerField()
    name = models.CharField(max_length=32)

class Dog(models.Model):
    # Stored in database #2
    name = models.CharField(max_length=32)

    # We can use a descriptor to get the same behavior as if
    # we had the reverse relationship from a ForeignKey
    toys = RelatedQuerySetDescriptorViaLookup(Toy, 'dog_id')







Equal fields

We sometimes have relationships between models which are necessarily defined
by foreign key relationships. For example, consider the case where we have
models for people and books, and they both have a column corresponding to a
year:

class Book(models.Model):
    published_year = models.IntegerField()

class Person(models.Model):
    birth_year = models.IntegerField()





If we want to efficiently get all of the books published in the same year
that the person is born, we can use the
EqualFieldsDescriptor to define
that relationship:

class Person(models.Model):
    birth_year = models.IntegerField()
    books_from_birth_year = EqualFieldsDescriptor(
        Book,
        [('birth_year', 'published_year')]
    )





Then we’re able to do things like:

>>> person = Person.objects.prefetch_related('books_from_birth_year').first()
>>> Person.books_from_birth_year.count()  # no queries are done
3







Top child descriptor

In a situation with a one-to-many relationship (think parent / child),
we are often interested in the first child under some ordering. For
example, let’s say we had a message thread (the parent) with many
messages (the children) and we want to be able to efficiently fetch
the most recent message. Then, we can do that with
TopChildDescriptorFromField:

class MessageThread(models.Model):
    most_recent_message = TopChildDescriptorFromField(
        'my_app.Message.thread',
        order_by=('-added',)
    )

class Message(models.Model):
    added = models.DateTimeField(auto_now_add=True, db_index=True)
    thread = models.ForeignKey(MessageThread, on_deleted=models.PROTECT)
    text = models.TextField()





Then, we’re able to do things like:

>>> thread = MessageThread.objects.prefetch_related('most_recent_message').first()
>>> thread.most_recent_message.text  # no queries are done
'Talk to you later!'





If the one-to-many relationship is given by a generic foreign key,
then we can use
TopChildDescriptorFromGenericRelation
instead.



Annotated Values

In addition to being able to prefetch models, we can use the
AnnotationDescriptor to
prefetch values defined by an annotation on a queryset.

For example, let’s say we’re say interested in computing the number of

in a value which can be computed as
an annotation on a queryset, but we’ll also want to be able access
that same value on a model even if that model did not come from a
queryset which included that annotation:

from django.db import models
from django_prefetch_utils.descriptors import AnnotationDescriptor

class Toy(models.Model):
    dog = models.ForeignKey('dogs.Dog')
    name = models.CharField(max_length=32)

class Dog(models.Model):
    name = models.CharField(max_length=32)
    toy_count = AnnotationDescriptor(models.Count('toy_set'))





>>> dog = Dog.objects.first()
>>> dog.toy_count
11
>>> dog = Dog.objects.prefetch_related('toy_count').first()
>>> dog.toy_count  # no queries are done
11





See AnnotationDescriptor
for more information.



Generic base classes

If the functionality of the above classes isn’t enough, then we can
make use of the generic base classes to easily define custom
desciptors which support
prefetching. GenericPrefetchRelatedDescriptor
is the abstract base class which we need to subclass. It has a number
of abstract methods which need to be implemented:



	get_prefetch_model_class(): this needs to return the model
class for the objects which are being prefetched.


	filter_queryset_for_instances(): this takes in a queryset
for the models to be prefetched along with instances of the
model on which the descriptor is found; it needs to return that
queryset filtered to the objects which are related to the
provided instances.


	get_join_for_instance(): this takes in an instance of the
model on which the descriptor is found and returns a value used
match it up with the prefetched objects.


	get_join_value_for_related_obj(): this takes in a
prefetched object and returns a value used to match it up with
the instances of the original model.







If we’re only interested in a single object, then we can include
GenericSinglePrefetchRelatedDescriptorMixin
into our class. This will make it so that when we access the
descriptor, we get the the object directly rather than a manager.





          

      

      

    

  

    
      
          
            
  
Identity map

This library currently provides a replacement implementation of
prefetch_related_objects which uses an identity map [https://en.wikipedia.org/wiki/Identity_map_pattern] to
automatically reduce the number of queries performed when prefetching.

For example, considered the following data model:

class Toy(models.Model):
    dog = models.ForeignKey('dogs.Dog')

class Dog(models.Model):
    name = models.CharField()
    favorite_toy = models.ForeignKey('toys.Toy', null=True)





With this library, we get don’t need to do a database query to
perform the prefetch for favorite_toy since that object
had already been fetched as part of the prefetching for toy_set:

>>> dog = Dog.objects.prefetch_related('toys', 'favorite_toy')[0]
SELECT * from dogs_dog limit 1;
SELECT * FROM toys_toy where toys_toy.dog_id IN (1);
>>> dog.favorite_toy is dog.toy_set.all()[0]  # no queries done
True











          

      

      

    

  

    
      
          
            
  
Identity Map Usage

The
django_prefetch_utils.identity_map.prefetch_related_objects()
implementation use an identity map [https://en.wikipedia.org/wiki/Identity_map_pattern] to provide a
number of benefits over Django’s default.  See
Comparison with default implementation for a discussion of the
improvements. It should be a drop-in replacement, requiring no changes
of user code.



	Using the identity map globally


	Using the identity map locally


	Persisting the identity map across calls







Using the identity map globally

The easiest way to use the identity map implementation is to set the
PREFETCH_UTILS_DEFAULT_IMPLEMENTATION setting:

PREFETCH_UTILS_DEFAULT_IMPLEMENTATION = (
    'django_prefetch_utils.identity_map.prefetch_related_objects'
)





This will make it so that all calls to
django.db.models.query.prefetch_related_objects will use the
identity map implementation.

If at any point you which to use Django’s default implementation, you can use
the use_original_prefetch_related_objects()
context decorator:

from from django_prefetch_utils.selector import use_original_prefetch_related_objects

@use_original_prefetch_related_objects()
def some_function():
    return Dog.objects.prefetch_related("toys")[0]  # uses default impl.







Using the identity map locally

The
use_prefetch_identity_map()
context decorator can be used if you want to use identity map
implementation without using it globally:

@use_prefetch_identity_map()
def some_function():
    return Dog.objects.prefetch_related('toys')[0]  # uses identity map impl.







Persisting the identity map across calls

There may be times where you want to use the same identity map across
different calls to prefetch_related_objects.  In that case, you
can use the
use_persistent_prefetch_identity_map():

def some_function():
    with use_persistent_prefetch_identity_map() as identity_map:
        dogs = list(Dogs.objects.prefetch_related("toys"))

    with use_persistent_prefetch_identity_map(identity_map):
        # No queries are done here since all of the toys
        # have been fetched and stored in *identity_map*
        prefetch_related_objects(dogs, "favorite_toy")





It can also be used as a decorator:

@use_persistent_prefetch_identity_map()
def some_function():
    dogs = list(Dogs.objects.prefetch_related("toys"))

    # The toy.dog instances will be identical (not just equal)
    # to the ones fetched on the line above
    toys = list(Toy.objects.prefetch_related("dog"))
    ...

@use_persistent_prefetch_identity_map(pass_identity_map=True)
def some_function(identity_map):
    dogs = list(Dogs.objects.prefetch_related("toys"))
    toys = list(Toy.objects.prefetch_related("dog"))
    ...





Note that when
use_persistent_prefetch_identity_map()
is active, then QuerySet._fetch_all will be monkey-patched so that any
objects fetched will be added to / checked against the identity map.





          

      

      

    

  

    
      
          
            
  
Comparison with default implementation

The
django_prefetch_utils.identity_map.prefetch_related_objects()
implementation provides a number of benefits over Django’s default
implementation.


Database query reduction

One benefit of Django’s prefetch_related system vs. select_related is
that for the same prefetch lookup, equal model instances are identical.
For example:

>>> toy1, toy2 = Toy.objects.prefetch_related("dog")
>>> toy1.dog == toy2.dog
True
>>> toy1.dog is toy2.dog
True
>>> toy1, toy2 = Toy.objects.select_related("dog")
>>> toy1.dog is toy2.dog
False





If for example, there is a cached_property on a the Dog model, then
that would end up being shared by both Toy instances.

Now, consider a model like:

class Dog(models.Model):
    toys = models.ManyToManyField(Toy)
    favorite_toy = models.ForeignKey(Toy, null=True)





If we prefetch the toys and favorite toy, there will be two Toy
objects which are equal but not identical.  We get the following behavior
with Django’s default implementation:

>>> dog = Dog.objects.prefetch_related("toys", "favorite_toy")[0]
>>> only_toy = dog.toys.all()[0]
>>> only_toy == dog.favorite_toy
True
>>> only_toy is dog.favorite_toy
False





The identity map implementation keeps track of all of the objects fetched
during the the process so that it can reuse them when possible .  If we
were to run the same code as above with the identity map implementation,
we would have:

>>> only_toy is dog.favorite_toy
True





Additionally, since favorite_toy was already fetched when toys was
prefetched, less database queries are done.  The same code is
executed with 2 database queries instead of 3.



Prefetch composition

One consequence of Django’s default implementation of prefetch_related is
that there are cases where it will silently not perform a requested prefetch.
For example:

>>> toy_qs = Toy.objects.prefetch_related(
...     Prefetch("dog", queryset=Dog.objects.prefetch_related("owner"))
... )
>>> dog = Dog.objects.prefetch_related(
...     Prefetch("toy_set", queryset=toy_qs)
... )[0]
>>> toy = dog.toy_set.all()[0]
>>> toy.dog is dog
True





If we access dog.owner, then a database query is done even though
it looks like we requested that it be prefetched.  This happens
because when the dog object is already set by the reverse relation
when toy_set__dog is prefetched.  Therefore, the
Dog.objects.prefetch_related("owner") queryset is never taken into
account.  This makes it difficult programmatically compose querysets
with prefetches inside other Prefetch objects.

django_prefetch_utils.identity_map.prefetch_related_objects() is
implemented in a way does not ignore prefetches in cases like the above.
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django_prefetch_utils.descriptors

This module is provides a number of classes to help writing
descriptors which play nicely with Django’s prefetch_related
system.  A
general guide to descriptors [https://docs.python.org/2/howto/descriptor.html]
can be found in the Python documentation.


Base


	
class GenericPrefetchRelatedDescriptor[source]

	
	
cache_name

	Returns the dictionary key where the associated queryset will
be stored on instance._prefetched_objects_cache after
prefetching.


	Return type

	str










	
contribute_to_class(cls, name)[source]

	Sets the name of the descriptor and sets itself as an attribute on the
class with the same name.

This method is called by Django’s
django.db.models.base.Modelbase with the class the descriptor
is defined on as well as the name it is being set up.


	Returns

	None










	
filter_queryset_for_instances(queryset, instances)[source]

	Given a queryset for the related objects, returns that
queryset filtered down to the ones related to instance.


	Returns

	a queryset










	
get_join_value_for_instance(instance)[source]

	Returns the value used to associate instance with its related
objects.


	Parameters

	instance – an instance of model










	
get_join_value_for_related_obj(rel_obj)[source]

	Returns the value used to associate rel_obj with its related
instance.


	Parameters

	rel_obj – a related object










	
get_prefetch_model_class()[source]

	Returns the model class of the objects that are prefetched
by this descriptor.


	Returns

	subclass of django.db.models.Model










	
get_queryset(queryset=None)[source]

	Returns the default queryset to use for the related objects.

The purpose of taking the optional queryset parameter is so that
a custom queryset can be passed in as part of the prefetching process,
and any subclasses can apply their own filters to that.


	Parameters

	queryset (QuerySet) – an optional queryset to use instead of the
default queryset for the model



	Return type

	django.db.models.QuerySet










	
manager_class

	alias of GenericPrefetchRelatedDescriptorManager






	
update_queryset_for_prefetching(queryset)[source]

	Returns queryset updated with any additional changes needed
when it is used as a queryset within get_prefetch_queryset.


	Parameters

	queryset (QuerySet) – the queryset which will be returned
as part of the get_prefetch_queryset method.



	Return type

	django.db.models.QuerySet














	
class GenericPrefetchRelatedDescriptorManager(descriptor, instance)[source]

	A django.db.models.Manager to be used in conjunction
with RelatedQuerySetDescriptor.


	
cache_name

	Returns the name used to store the prefetched related objects.


	Return type

	str










	
get_prefetch_queryset(instances, queryset=None)[source]

	This is the primary method used by Django’s prefetch system to
get all of the objects related to instances.


	Parameters

	
	instances (list) – a list of instances of the class where this
descriptor appears


	queryset – an optional queryset






	Returns

	the 5-tuple needed by Django’s prefetch system.










	
get_queryset()[source]

	Returns a queryset of objects related to instance. This
method checks to see if the queryset has been cached in
instance._prefetched_objects_cache.


	Return type

	django.db.models.QuerySet















Via Lookup


	
class RelatedQuerySetDescriptorViaLookup(prefetch_model, lookup)[source]

	This provides a descriptor for access to related objects where the
relationship between the instances on which this descriptor is
defined and the related objects can be specified by a Django
“lookup”:

>>> class Author(models.Model):
...    pass
...
>>> class Book(models.Model):
...    authors = models.ManyToManyField(Author, related_name='books')
...
>>> class Reader(models.Model):
...     books_read = models.ManyToManyField(Book, related_name='read_by')
...     authors_read = RelatedQuerySetDescriptorViaLookupBase(
...         Author, 'books__read_by'
...     )
...
>>> reader = Reader.objects.prefetch_related('authors_read').first()
>>> reader.authors_read.count()  # no queries
42





The lookup specifies the path from the related object to the model
on which the descriptor is defined.


	
get_prefetch_model_class()[source]

	Returns the model class of the objects that are prefetched
by this descriptor.


	Returns

	subclass of django.db.models.Model










	
lookup

	Returns the Django lookup string which describes the relationship
from the related object to the one on which this descriptor
is defined.


	Return type

	str














	
class RelatedQuerySetDescriptorViaLookupBase[source]

	This is a base class for descriptors which provide access to
related objects where the relationship between the instances on
which this descriptor is defined and the related objects can by
specified by a Django “lookup” which specifies the path from the
related object to the model on which the descriptor is defined.


	
filter_queryset_for_instances(queryset, instances)[source]

	Returns queryset filtered to the objects which are related to
instances.  If queryset is None, then get_queryset()
will be used instead.


	Parameters

	
	instances (list) – instances of the class on which this
descriptor is found


	queryset (QuerySet) – the queryset to filter for instances






	Return type

	django.db.models.QuerySet










	
get_join_value_for_instance(instance)[source]

	Returns the value used to join the instance with the related
object.  In this case, it is the primary key of the instance.


	Return type

	int










	
get_join_value_for_related_obj(related_obj)[source]

	Returns the value used to join the related_obj with the original
instance.  In this case, it is the primary key of the instance.


	Return type

	int










	
lookup

	Returns the Django lookup string which describes the relationship
from the related object to the one on which this descriptor
is defined.


	Return type

	str










	
obj_pk_annotation

	Returns the name of an annotation to be used on the queryset so
that we can easily get the primary key for the original object
without having to instantiate any intermediary objects.


	Return type

	str










	
update_queryset_for_prefetching(queryset)[source]

	Returns an updated queryset for use in get_prefetch_queryset.

We need to add an annotation to the queryset so that know which
related model to associate with which original instance.


	Parameters

	queryset (QuerySet) – the queryset which will be returned
as part of the get_prefetch_queryset method.



	Return type

	django.db.models.QuerySet














	
class RelatedSingleObjectDescriptorViaLookup(prefetch_model, lookup)[source]

	This provides a descriptor for access to a related object where the
relationship to the instances on which this descriptor is
defined and the related objects can be specified by a Django
“lookup”:

>>> class Author(models.Model):
...    pass
...
>>> class Book(models.Model):
...    authors = models.ManyToManyField(Author, related_name='books')
...
>>> class Reader(models.Model):
...     books_read = models.ManyToManyField(Book, related_name='read_by')
...     some_read_author = RelatedSingleObjectDescriptorViaLookup(
...         Author, 'books__read_by'
...     )
...
>>> reader = Reader.objects.prefetch_related('some_read_author').first()
>>> reader.some_read_author  # no queries
<Author: Jane>





The lookup specifies the path from the related object to the model
on which the descriptor is defined.







Annotation


	
class AnnotationDescriptor(annotation)[source]

	This descriptor behaves like an annotated value would appear
on a model.  It lets you turn an annotation into a prefetch at
the cost of an additional query:

>>> class Author(models.Model):
...    book_count = AnnotationDescriptor(Count('books'))
...
authors.models.Author
>>> author = Author.objects.get(name="Jane")
>>> author.book_count
11
>>> author = Author.objects.prefetch_related('book_count').get(name="Jane")
>>> author.book_count  # no queries done
11





It works by storing a values_list tuple containing the annotated value
on cache_name on the object.


	
cache_name

	Returns the name of the attribute where we will cache the annotated
value.  We are overriding cache_name from
GenericPrefetchRelatedDescriptor so that we can just return
the annotated value from __get__.


	Return type

	str










	
filter_queryset_for_instances(queryset, instances)[source]

	Returns queryset filtered to the objects which are related to
instances.


	Parameters

	
	instances (list) – instances of the class on which this
descriptor is found


	queryset (QuerySet) – the queryset to filter for instances






	Return type

	django.db.models.QuerySet










	
get_join_value_for_instance(instance)[source]

	Returns the value used to associate instance with its related
objects.


	Parameters

	instance – an instance of model










	
get_join_value_for_related_obj(annotation_value)[source]

	Returns the value used to associate rel_obj with its related
instance.


	Parameters

	rel_obj – a related object










	
get_prefetch_model_class()[source]

	Returns the model class of the objects that are prefetched
by this descriptor.


	Returns

	subclass of django.db.models.model















Top Child


	
class TopChildDescriptor[source]

	An abstract class for creating prefetchable descriptors which correspond
to the top child in a group of children associated to a parent model.

For example, consider a descriptor for the most recent message in a
conversation.  In this case, the children would be the messages, and
the parent would be the conversation.  The ordering used to determine
the “top child” would be -added.


	
filter_queryset_for_instances(queryset, instances)[source]

	Returns a QuerySet which returns the top children
for each of the parents in instances.


Note

This does not filter the set of child models which are
included in the “consideration set”.  To do that, please
override get_child_filter_args() and
get_child_filter_kwargs().




	Parameters

	
	queryset (QuerySet) – the queryset of child objects to filter for
instances


	instances (list) – a list of the parent models whose
children we want to fetch.






	Return type

	django.db.models.QuerySet










	
get_child_filter_args()[source]

	returns a tuple of all of the argument filters which should be
used to filter the possible children returned.


	Return type

	tuple










	
get_child_filter_kwargs(**kwargs)[source]

	returns a dictionary of all of the keyword argument filters
which should be used to filter the possible children returned.


	Parameters

	kwargs (dict) – any overrides for the default filter



	Return type

	dict










	
get_child_model()[source]

	returns the model class for the
children.






	
get_child_order_by()[source]

	returns a tuple which will be used to place an ordering on the
children so that we can return the “top” one.


	Return type

	tuple










	
get_join_value_for_instance(parent)[source]

	Returns the value used to associate the parent with the
child fetched during the prefetching process.
In this case, it is the primary key of the parent.


	Return type

	int










	
get_join_value_for_related_obj(child)[source]

	Returns the value used to associate the child with the
parent object.  In this case, it is the primary key of the parent.


	Return type

	int










	
get_parent_model()[source]

	returns the model class for the
parents.






	
get_parent_relation()[source]

	returns the string which specifies how to associate a parent
model to a child.

for example, if the parent were common.models.user and the
child were services.models.service, then this should be
'provider__user'.


	Return type

	str










	
get_prefetch_model_class()[source]

	Returns the model class of the objects that are prefetched
by this descriptor.


	Returns

	subclass of django.db.models.model










	
get_subquery()[source]

	returns a queryset for all of the child models which
should be considered.


	Return type

	queryset










	
get_top_child_pks(parent_pks)[source]

	Returns a queryset for the primary keys of the top children for
the parent models whose primary keys are in parent_pks.


	Parameters

	parent_pks (list) – a list of primary keys for the parent
models whose children we want to fetch.



	Return type

	QuerySet










	
parent_pk_annotation

	Returns the name of the attribute which will be annotated
on child instances and will correspond to the primary key
of the associated parent.


	Return type

	str














	
class TopChildDescriptorFromField(field, order_by)[source]

	
	
get_child_field()[source]

	Returns the field on the child model which is a foreign key
to the parent model.


	Return type

	django.db.models.fields.Field










	
get_child_order_by()[source]

	returns a tuple which will be used to place an ordering on the
children so that we can return the “top” one.


	Return type

	tuple














	
class TopChildDescriptorFromFieldBase[source]

	A subclass of TopChildDescriptor for use when the
children are related to the parent by a foreign key.  In that
case, anyone implementing a subclass of this only needs to
implement get_child_field().


	
get_child_field()[source]

	Returns the field on the child model which is a foreign key
to the parent model.


	Return type

	django.db.models.fields.Field










	
get_child_model()[source]

	returns the model class for the
children.






	
get_parent_model()[source]

	returns the model class for the
parents.






	
get_parent_relation()[source]

	returns the string which specifies how to associate a parent
model to a child.

for example, if the parent were common.models.user and the
child were services.models.service, then this should be
'provider__user'.


	Return type

	str














	
class TopChildDescriptorFromGenericRelation(generic_relation, order_by)[source]

	For further customization,


	
get_child_field()[source]

	Returns the generic relation on the parent model for the children.


	Return type

	django.contrib.contenttypes.fields.GenericRelation










	
get_child_order_by()[source]

	returns a tuple which will be used to place an ordering on the
children so that we can return the “top” one.


	Return type

	tuple














	
class TopChildDescriptorFromGenericRelationBase[source]

	A subclass of TopChildDescriptor for use when the children
are described by a
django.contrib.contenttypes.fields.GenericRelation.


	
apply_content_type_filter(queryset)[source]

	Filters the (child) queryset to only be those that correspond
to content_type.


	Return type

	django.db.models.QuerySet










	
content_type

	Returns the content type of the parent model.






	
get_child_field()[source]

	Returns the generic relation on the parent model for the children.


	Return type

	django.contrib.contenttypes.fields.GenericRelation










	
get_child_model()[source]

	Returns the Model class for the
children.






	
get_parent_model()[source]

	Returns the Model class for the parent.






	
get_parent_relation()[source]

	Returns the name of the field on the child corresponding to the
object primary key.


	Return type

	str










	
get_queryset(queryset=None)[source]

	Returns a QuerySet which returns the top children
for each of the parents who have primary keys in parent_pks.


	Return type

	django.db.models.QuerySet










	
get_subquery()[source]

	Returns a QuerySet for all of the child models which
should be considered.


	Return type

	django.db.models.QuerySet















Equal Fields


	
class EqualFieldsDescriptor(related_model, join_fields)[source]

	A descriptor which provides a manager for objects which are related
by having equal values for a series of columns:

>>> class Book(models.Model):
...     title = models.CharField(max_length=32)
...     published_year = models.IntegerField()
>>> class Author(models.Model):
...     birth_year = models.IntegerField()
...     birth_books = EqualFieldsDescriptor(Book, [('birth_year', 'published_year')])
...
>>> # Get the books published in the year the author was born
>>> author = Author.objects.prefetch_related('birth_books')
>>> author.birth_books.count()  # no queries are done here
10






	
filter_queryset_for_instances(queryset, instances)[source]

	Returns a QuerySet which returns the top children
for each of the parents in instances.


	Parameters

	queryset (QuerySet) – a queryset for the objects related to
instances



	Return type

	django.db.models.QuerySet










	
get_join_value_for_instance(instance)[source]

	Returns a tuple of the join values for instance.


	Return type

	tuple










	
get_join_value_for_related_obj(rel_obj)[source]

	Returns a tuple of the join values for rel_obj.


	Return type

	tuple










	
get_prefetch_model_class()[source]

	Returns the model class of the objects that are prefetched
by this descriptor.


	Returns

	subclass of django.db.models.model










	
preprocess_join_fields(join_fields)[source]

	
	Returns

	a list of _FieldMapping objects.

















          

      

      

    

  

    
      
          
            
  
django_prefetch_utils.selector

This module provides utilities for changing the implementation of
prefetch_related_objects that Django uses.  In order for these to
work, enable_fetch_related_objects_selector() must be called.
This will be done in AppConfig.ready if django_prefetch_utils
is added to INSTALLED_APPS.

Once that has been called, then
set_default_prefetch_related_objects() can be called to override
the default implementation globally:

from django_prefetch_related.selector import set_default_prefetch_related_objects
from django_prefetch_utils.identity_map import prefetch_related_objects

set_default_prefetch_related_objects(prefetch_related_objects)





This will be done as part of AppConfig.ready if the
PREFETCH_UTILS_DEFAULT_IMPLEMENTATION setting is provided.

To change the implementation used on a local basis, the
override_prefetch_related_objects() or
use_original_prefetch_related_objects() context decorators can
be used:

from django_prefetch_utils.identity_map import prefetch_related_objects

@use_original_prefetch_related_objects()
def some_function():
    dogs = list(Dog.objects.all())  # uses Django's implementation

    with override_prefetch_related_objects(prefetch_related_objects):
        toys = list(Toy.objects.all)  # uses identity map implementation






	
disable_prefetch_related_objects_selector()[source]

	Changes django.db.models.query.prefetch_related_objects to Django’s
original implementation of prefetch_related_objects.






	
enable_prefetch_related_objects_selector()[source]

	Changes django.db.models.query.prefetch_related_objects to an
implemention which allows thread-local overrides.






	
get_prefetch_related_objects()[source]

	Returns the active implementation of prefetch_related_objects:

>>> from django_prefetch_utils.selector import get_prefetch_related_objects
>>> get_prefetch_related_objects()
<function django.db.models.query.prefetch_related_objects>






	Returns

	a function










	
class override_prefetch_related_objects(func)[source]

	This context decorator allows one to chnage the implementation
of prefetch_related_objects to be func.

When the context manager or decorator exits, the implementation
will be restored to its previous value.

with override_prefetch_related_objects(prefetch_related_objects):
    dogs = list(Dog.objects.prefetch_related('toys'))






Note

This requires enable_prefetch_related_objects_selector() to
be run before the changes are able to take effect.








	
remove_default_prefetch_related_objects()[source]

	Removes a custom default implementation of prefetch_related_objects:

>>> set_default_prefetch_related_objects(some_implementation)
>>> get_prefetch_related_objects()
<function some_implementation>
>>> remove_default_prefetch_related_objects()
>>> get_prefetch_related_objects()
<function django.db.models.query.prefetch_related_objects>










	
set_default_prefetch_related_objects(func)[source]

	Sets the default implementation of prefetch_related_objects to be
func:

>>> get_prefetch_related_objects()
<function django.db.models.query.prefetch_related_objects>
>>> set_default_prefetch_related_objects(some_implementation)
>>> get_prefetch_related_objects()
<function some_implementation>










	
class use_original_prefetch_related_objects[source]

	This context decorator allows one to force the prefetch_related_objects
implementation to be Django’s default implementation:

with use_original_prefetch_related_objects():
    dogs = list(Dog.objects.prefetch_related('toys'))












          

      

      

    

  

    
      
          
            
  
django_prefetch_utils.identity_map


	
get_default_prefetch_identity_map()[source]

	Returns an empty default identity map for use during prefetching.


	Return type

	django_prefetch_utils.identity_map.maps.PrefetchIdentityMap










	
get_prefetched_objects_from_list(obj_list, through_attr)[source]

	Returns all of the related objects in obj_list from through_attr.


	Return type

	list










	
get_prefetcher(obj_list, through_attr, to_attr)[source]

	For the attribute through_attr on the given instance, finds
an object that has a get_prefetch_queryset().

Returns a 4 tuple containing:



	(the object with get_prefetch_queryset (or None),


	the descriptor object representing this relationship (or None),


	a boolean that is False if the attribute was not found at all,


	a list of the subset of obj_list that requires fetching












	
prefetch_related_objects(*args, **kwargs)[source]

	Calls prefetch_related_objects_impl() with a new identity map
from get_default_prefetch_identity_map():

>>> from django_prefetch_utils.identity_map import prefetch_related_objects
>>> dogs = list(Dogs.objectss.all())
>>> prefetch_related_objects(dogs, 'toys')






Note

This will create will not preserve the identity map across
different calls to prefetched_related_objects.  For that,
you need to use
django_prefetch_utils.identity_map.persistent.use_persistent_prefetch_identity_map()








	
prefetch_related_objects_impl(identity_map, model_instances, *related_lookups)[source]

	An implementation of prefetch_related_objects which makes use
of identity_map to keep track of all of the objects which have been
fetched and reuses them where possible.






	
use_prefetch_identity_map()[source]

	A context decorator which enables the identity map version of
prefetch_related_objects:

with use_prefetch_identity_map():
    dogs = list(Dogs.objects.prefetch_related('toys'))






Note

A new identity map is created and used for each call of
prefetched_related_objects.








Persistent Identity Map


	
class FetchAllDescriptor[source]

	This descriptor replaces QuerySet._fetch_all and applies
an identity map to any objects fetched in a queryset.






	
disable_fetch_all_descriptor()[source]

	Sets QuerySet._fetch_all to be the original method.






	
enable_fetch_all_descriptor()[source]

	Replaces QuerySet._fetch_all with an instance of
FetchAllDescriptor.






	
class use_persistent_prefetch_identity_map(identity_map=None, pass_identity_map=False)[source]

	A context decorator which allows the same identity map to be used
across multiple calls to prefetch_related_objects.

with use_persistent_prefetch_identity_map():
    dogs = list(Dogs.objects.prefetch_related("toys"))

    # The toy.dog instances will be identitical (not just equal)
    # to the ones fetched on the line above
    with self.assertNumQueries(1):
        toys = list(Toy.objects.prefetch_related("dog"))











Maps


	
class ExtraIdentityMap(extra, wrapped)[source]

	This identity map wrapper






	
class PrefetchIdentityMap[source]

	This class represents an identity map used to help ensure that
equal Django model instances are identical during the prefetch
process.

>>> identity_map = PrefetchIdentityMap()
>>> a = Author.objects.first()
>>> b = Author.objects.first()
>>> a is b
False
>>> identity_map[a] is a
True
>>> identity_map[b] is a
True





It is implemented as a defaultdictionary whose keys correspond
the to types of Django models and whose values are a
weakref.WeakValueDictionary mapping primary keys to the
associated Django model instance.


	
get_map_for_model(model)[source]

	Returns the the underlying dictionary


	Return type

	weakref.WeakValueDictionary














	
class RelObjAttrMemoizingIdentityMap(rel_obj_attr, wrapped)[source]

	A wrapper for an identity map which provides a rel_obj_attr()
to be returned from a get_prefetch_queryset method.

This is useful for cases when there is identifying information
on the related object returned from the prefetcher which is not present
on the equivalent object in the identity map.







Wrappers


	
class ForwardDescriptorPrefetchQuerySetWrapper(identity_map, field, instances_dict, prefix, queryset)[source]

	




	
class ForwardDescriptorPrefetchWrapper(identity_map, wrapped)[source]

	




	
class GenericForeignKeyPrefetchQuerySetWrapper(identity_map, prefix, queryset)[source]

	This wrapper yields the contents of _self_prefix before yielding
the contents of the wrapped object.






	
class GenericForeignKeyPrefetchWrapper(identity_map, wrapped)[source]

	




	
class IdentityMapIteratorWrapper(identity_map, wrapped)[source]

	This is a wrapper around an iterator which applies an identity
map to each of the items returned.






	
class IdentityMapObjectProxy(identity_map, wrapped)[source]

	A generic base class for any wrapper which needs to have
access to an identity map.






	
class IdentityMapPrefetchQuerySetWrapper(identity_map, queryset)[source]

	A generic wrapper for the rel_qs queryset returned by
get_prefetch_queryset methods.

Subclasses should implement the __iter__() method to customize
the behavior when the queryset is iterated over.






	
class IdentityMapPrefetcher(identity_map, wrapped)[source]

	A wrapper for any object which has a get_prefetch_queryset method.






	
class ManyToManyPrefetchQuerySetWrapper(identity_map, queryset, rel_obj_attr)[source]

	




	
class ManyToManyRelatedManagerWrapper(identity_map, wrapped)[source]

	




	
class ReverseManyToOneDescriptorPrefetchWrapper(identity_map, wrapped)[source]

	




	
class ReverseManyToOnePrefetchQuerySetWrapper(identity_map, field, instances_dict, queryset)[source]

	




	
class ReverseOneToOneDescriptorPrefetchWrapper(identity_map, wrapped)[source]

	




	
class ReverseOneToOnePrefetchQuerySetWrapper(identity_map, related, instances_dict, queryset)[source]

	







          

      

      

    

  

    
      
          
            
  
Contributing

Contributions are welcome, and they are greatly appreciated! Every
little bit helps, and credit will always be given.


Bug reports

When reporting a bug [https://github.com/roverdotcom/django-prefetch-utils/issues] please include:



	Your operating system name and version.


	Any details about your local setup that might be helpful in troubleshooting.


	Detailed steps to reproduce the bug.









Documentation improvements

django-prefetch-utils could always use more documentation, whether as part of the
official django-prefetch-utils docs, in docstrings, or even on the web in blog posts,
articles, and such.



Feature requests and feedback

The best way to send feedback is to file an issue at https://github.com/roverdotcom/django-prefetch-utils/issues.

If you are proposing a feature:


	Explain in detail how it would work.


	Keep the scope as narrow as possible, to make it easier to implement.


	Remember that this is a volunteer-driven project, and that code contributions are welcome :)






Development

To set up django-prefetch-utils for local development:


	Fork django-prefetch-utils [https://github.com/roverdotcom/django-prefetch-utils]
(look for the “Fork” button).


	Clone your fork locally:

git clone git@github.com:your_name_here/django-prefetch-utils.git







	Create a branch for local development:

git checkout -b name-of-your-bugfix-or-feature





Now you can make your changes locally.



	When you’re done making changes, run all the checks, doc builder and spell checker with tox [https://tox.readthedocs.io/en/latest/install.html] one command:

tox







	Commit your changes and push your branch to GitHub:

git add .
git commit -m "Your detailed description of your changes."
git push origin name-of-your-bugfix-or-feature







	Submit a pull request through the GitHub website.





Pull Request Guidelines

If you need some code review or feedback while you’re developing the code just make the pull request.

For merging, you should:


	Include passing tests (run tox) 1.


	Update documentation when there’s new API, functionality etc.


	Add a note to CHANGELOG.rst about the changes.


	Add yourself to AUTHORS.rst.





	1

	If you don’t have all the necessary python versions available locally you can rely on Travis - it will
run the tests [https://travis-ci.org/roverdotcom/django-prefetch-utils/pull_requests] for each change you add in the pull request.

It will be slower though …







Tips

To run a subset of tests:

tox -e envname -- pytest -k test_myfeature





To run all the test environments in parallel (you need to pip install detox):

detox
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	Mike Hansen - https://github.com/mwhansen/







          

      

      

    

  

    
      
          
            
  
Changelog


0.2.0 (2022-01-12)


	Added library of descriptors for defining relationships of Django models
which can be prefetched.


	Add support for the latest version of Django and Python.


	Removed support for Python 2 and unsupported Django versions.


	Updated backport of prefetch_related_objects to latest version from Django 4.0.






0.1.0 (2019-07-16)


	First release on PyPI.
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  Source code for abc

# Copyright 2007 Google, Inc. All Rights Reserved.
# Licensed to PSF under a Contributor Agreement.

"""Abstract Base Classes (ABCs) according to PEP 3119."""


def abstractmethod(funcobj):
    """A decorator indicating abstract methods.

    Requires that the metaclass is ABCMeta or derived from it.  A
    class that has a metaclass derived from ABCMeta cannot be
    instantiated unless all of its abstract methods are overridden.
    The abstract methods can be called using any of the normal
    'super' call mechanisms.

    Usage:

        class C(metaclass=ABCMeta):
            @abstractmethod
            def my_abstract_method(self, ...):
                ...
    """
    funcobj.__isabstractmethod__ = True
    return funcobj


class abstractclassmethod(classmethod):
    """A decorator indicating abstract classmethods.

    Similar to abstractmethod.

    Usage:

        class C(metaclass=ABCMeta):
            @abstractclassmethod
            def my_abstract_classmethod(cls, ...):
                ...

    'abstractclassmethod' is deprecated. Use 'classmethod' with
    'abstractmethod' instead.
    """

    __isabstractmethod__ = True

    def __init__(self, callable):
        callable.__isabstractmethod__ = True
        super().__init__(callable)


class abstractstaticmethod(staticmethod):
    """A decorator indicating abstract staticmethods.

    Similar to abstractmethod.

    Usage:

        class C(metaclass=ABCMeta):
            @abstractstaticmethod
            def my_abstract_staticmethod(...):
                ...

    'abstractstaticmethod' is deprecated. Use 'staticmethod' with
    'abstractmethod' instead.
    """

    __isabstractmethod__ = True

    def __init__(self, callable):
        callable.__isabstractmethod__ = True
        super().__init__(callable)


class abstractproperty(property):
    """A decorator indicating abstract properties.

    Requires that the metaclass is ABCMeta or derived from it.  A
    class that has a metaclass derived from ABCMeta cannot be
    instantiated unless all of its abstract properties are overridden.
    The abstract properties can be called using any of the normal
    'super' call mechanisms.

    Usage:

        class C(metaclass=ABCMeta):
            @abstractproperty
            def my_abstract_property(self):
                ...

    This defines a read-only property; you can also define a read-write
    abstract property using the 'long' form of property declaration:

        class C(metaclass=ABCMeta):
            def getx(self): ...
            def setx(self, value): ...
            x = abstractproperty(getx, setx)

    'abstractproperty' is deprecated. Use 'property' with 'abstractmethod'
    instead.
    """

    __isabstractmethod__ = True


try:
    from _abc import (get_cache_token, _abc_init, _abc_register,
                      _abc_instancecheck, _abc_subclasscheck, _get_dump,
                      _reset_registry, _reset_caches)
except ImportError:
    from _py_abc import ABCMeta, get_cache_token
    ABCMeta.__module__ = 'abc'
else:
    class ABCMeta(type):
        """Metaclass for defining Abstract Base Classes (ABCs).

        Use this metaclass to create an ABC.  An ABC can be subclassed
        directly, and then acts as a mix-in class.  You can also register
        unrelated concrete classes (even built-in classes) and unrelated
        ABCs as 'virtual subclasses' -- these and their descendants will
        be considered subclasses of the registering ABC by the built-in
        issubclass() function, but the registering ABC won't show up in
        their MRO (Method Resolution Order) nor will method
        implementations defined by the registering ABC be callable (not
        even via super()).
        """
        def __new__(mcls, name, bases, namespace, **kwargs):
            cls = super().__new__(mcls, name, bases, namespace, **kwargs)
            _abc_init(cls)
            return cls

        def register(cls, subclass):
            """Register a virtual subclass of an ABC.

            Returns the subclass, to allow usage as a class decorator.
            """
            return _abc_register(cls, subclass)

        def __instancecheck__(cls, instance):
            """Override for isinstance(instance, cls)."""
            return _abc_instancecheck(cls, instance)

        def __subclasscheck__(cls, subclass):
            """Override for issubclass(subclass, cls)."""
            return _abc_subclasscheck(cls, subclass)

        def _dump_registry(cls, file=None):
            """Debug helper to print the ABC registry."""
            print(f"Class: {cls.__module__}.{cls.__qualname__}", file=file)
            print(f"Inv. counter: {get_cache_token()}", file=file)
            (_abc_registry, _abc_cache, _abc_negative_cache,
             _abc_negative_cache_version) = _get_dump(cls)
            print(f"_abc_registry: {_abc_registry!r}", file=file)
            print(f"_abc_cache: {_abc_cache!r}", file=file)
            print(f"_abc_negative_cache: {_abc_negative_cache!r}", file=file)
            print(f"_abc_negative_cache_version: {_abc_negative_cache_version!r}",
                  file=file)

        def _abc_registry_clear(cls):
            """Clear the registry (for debugging or testing)."""
            _reset_registry(cls)

        def _abc_caches_clear(cls):
            """Clear the caches (for debugging or testing)."""
            _reset_caches(cls)


class ABC(metaclass=ABCMeta):
    """Helper class that provides a standard way to create an ABC using
    inheritance.
    """
    __slots__ = ()




          

      

      

    

  

    
      
          
            
  All modules for which code is available

	abc

	django.utils.functional

	django_prefetch_utils.descriptors.annotation

	django_prefetch_utils.descriptors.base

	django_prefetch_utils.descriptors.equal_fields

	django_prefetch_utils.descriptors.top_child

	django_prefetch_utils.descriptors.via_lookup

	django_prefetch_utils.identity_map

	django_prefetch_utils.identity_map.maps

	django_prefetch_utils.identity_map.persistent

	django_prefetch_utils.identity_map.wrappers


	django_prefetch_utils.selector




          

      

      

    

  

    
      
          
            
  Source code for django.utils.functional

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


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

    A cached property can be made out of an existing method:
    (e.g. ``url = cached_property(get_absolute_url)``).
    The optional ``name`` argument is obsolete as of Python 3.6 and will be
    deprecated in Django 4.0 (#30127).
    """
    name = None

    @staticmethod
    def func(instance):
        raise TypeError(
            'Cannot use cached_property instance without calling '
            '__set_name__() on it.'
        )

    def __init__(self, func, name=None):
        self.real_func = func
        self.__doc__ = getattr(func, '__doc__')

    def __set_name__(self, owner, name):
        if self.name is None:
            self.name = name
            self.func = self.real_func
        elif name != self.name:
            raise TypeError(
                "Cannot assign the same cached_property to two different names "
                "(%r and %r)." % (self.name, name)
            )

    def __get__(self, instance, cls=None):
        """
        Call the function and put the return value in instance.__dict__ so that
        subsequent attribute access on the instance returns the cached value
        instead of calling cached_property.__get__().
        """
        if instance is None:
            return self
        res = instance.__dict__[self.name] = self.func(instance)
        return res


class classproperty:
    """
    Decorator that converts a method with a single cls argument into a property
    that can be accessed directly from the class.
    """
    def __init__(self, method=None):
        self.fget = method

    def __get__(self, instance, cls=None):
        return self.fget(cls)

    def getter(self, method):
        self.fget = method
        return self


class Promise:
    """
    Base class for the proxy class created in the closure of the lazy function.
    It's used to recognize promises in code.
    """
    pass


def lazy(func, *resultclasses):
    """
    Turn any callable into a lazy evaluated callable. result classes or types
    is required -- 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.__class__.__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__:
                        # 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 = str 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:
                cls.__str__ = cls.__text_cast
            elif cls._delegate_bytes:
                cls.__bytes__ = 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()

        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 __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_text:
                return str(self) % rhs
            return self.__cast() % rhs

        def __add__(self, other):
            return self.__cast() + other

        def __radd__(self, other):
            return other + self.__cast()

        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.
    """
    return lazy(str, str)(text)


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):
            if any(isinstance(arg, Promise) for arg in itertools.chain(args, kwargs.values())):
                return lazy_func(*args, **kwargs)
            return 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(str)(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:
    """
    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,))

    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)

    __bytes__ = new_method_proxy(bytes)
    __str__ = new_method_proxy(str)
    __bool__ = 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)
    __lt__ = new_method_proxy(operator.lt)
    __gt__ = new_method_proxy(operator.gt)
    __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().__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):
    """
    Split 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




          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.identity_map

import copy

from django.contrib.contenttypes.fields import GenericForeignKey
from django.core import exceptions
from django.db.models import Manager
from django.db.models.constants import LOOKUP_SEP
from django.db.models.fields.related_descriptors import ForwardManyToOneDescriptor
from django.db.models.fields.related_descriptors import ForwardOneToOneDescriptor
from django.db.models.fields.related_descriptors import ManyToManyDescriptor
from django.db.models.fields.related_descriptors import ReverseManyToOneDescriptor
from django.db.models.fields.related_descriptors import ReverseOneToOneDescriptor
from django.db.models.query import normalize_prefetch_lookups
from django.db.models.query import prefetch_one_level
from django.utils.functional import cached_property

from django_prefetch_utils.selector import override_prefetch_related_objects

from .maps import PrefetchIdentityMap
from .wrappers import ForwardDescriptorPrefetchWrapper
from .wrappers import GenericForeignKeyPrefetchWrapper
from .wrappers import IdentityMapPrefetcher
from .wrappers import ManyToManyRelatedManagerWrapper
from .wrappers import ReverseManyToOneDescriptorPrefetchWrapper
from .wrappers import ReverseOneToOneDescriptorPrefetchWrapper


def get_identity_map_prefetcher(identity_map, descriptor, prefetcher):
    if prefetcher is None:
        return None

    wrappers = {
        ForwardManyToOneDescriptor: ForwardDescriptorPrefetchWrapper,
        ForwardOneToOneDescriptor: ForwardDescriptorPrefetchWrapper,
        ReverseOneToOneDescriptor: ReverseOneToOneDescriptorPrefetchWrapper,
        ReverseManyToOneDescriptor: ReverseManyToOneDescriptorPrefetchWrapper,
        ManyToManyDescriptor: ManyToManyRelatedManagerWrapper,
        GenericForeignKey: GenericForeignKeyPrefetchWrapper,
    }
    wrapper_cls = wrappers.get(type(descriptor), IdentityMapPrefetcher)
    return wrapper_cls(identity_map, prefetcher)


[docs]def get_prefetcher(obj_list, through_attr, to_attr):
    """
    For the attribute *through_attr* on the given instance, finds
    an object that has a ``get_prefetch_queryset()``.

    Returns a 4 tuple containing:

       - (the object with get_prefetch_queryset (or None),
       - the descriptor object representing this relationship (or None),
       - a boolean that is False if the attribute was not found at all,
       - a list of the subset of *obj_list* that requires fetching
    """
    instance = obj_list[0]
    prefetcher = None
    needs_fetching = obj_list

    # For singly related objects, we have to avoid getting the attribute
    # from the object, as this will trigger the query. So we first try
    # on the class, in order to get the descriptor object.
    rel_obj_descriptor = getattr(instance.__class__, through_attr, None)
    if rel_obj_descriptor is None:
        attr_found = hasattr(instance, through_attr)
    else:
        attr_found = True
        # singly related object, descriptor object has the
        # get_prefetch_queryset() method.
        if hasattr(rel_obj_descriptor, "get_prefetch_queryset"):
            prefetcher = rel_obj_descriptor
            needs_fetching = [obj for obj in obj_list if not rel_obj_descriptor.is_cached(obj)]
        else:
            # descriptor doesn't support prefetching, so we go ahead and get
            # the attribute on the instance rather than the class to
            # support many related managers
            rel_obj = getattr(instance, through_attr)
            if hasattr(rel_obj, "get_prefetch_queryset"):
                prefetcher = rel_obj
            if through_attr != to_attr:
                # Special case cached_property instances because hasattr
                # triggers attribute computation and assignment.
                if isinstance(getattr(instance.__class__, to_attr, None), cached_property):
                    needs_fetching = [obj for obj in obj_list if to_attr not in obj.__dict__]
                else:
                    needs_fetching = [obj for obj in obj_list if not hasattr(obj, to_attr)]
            else:
                needs_fetching = [obj for obj in obj_list if through_attr not in obj._prefetched_objects_cache]

    return prefetcher, rel_obj_descriptor, attr_found, needs_fetching



[docs]def get_prefetched_objects_from_list(obj_list, through_attr):
    """
    Returns all of the related objects in *obj_list* from *through_attr*.

    :type obj_list: list
    :type through_attr: str
    :rtype: list
    """
    new_obj_list = []
    for obj in obj_list:
        if through_attr in getattr(obj, "_prefetched_objects_cache", ()):
            # If related objects have been prefetched, use the
            # cache rather than the object's through_attr.
            new_obj = list(obj._prefetched_objects_cache.get(through_attr))
        else:
            try:
                new_obj = getattr(obj, through_attr)
            except exceptions.ObjectDoesNotExist:
                continue
        if new_obj is None:
            continue
        # We special-case `list` rather than something more generic
        # like `Iterable` because we don't want to accidentally match
        # user models that define __iter__.
        if isinstance(new_obj, list):
            new_obj_list.extend(new_obj)
        elif isinstance(new_obj, Manager):
            # This case in needed for Django < 2.1 where the RelatedManager
            # returns the wrong cache name so that *through_attr* does not
            # appear in _prefetched_objects_cache.  See Django #28723.
            new_obj_list.extend(new_obj.all())
        else:
            new_obj_list.append(new_obj)
    return new_obj_list



[docs]def get_default_prefetch_identity_map():
    """
    Returns an empty default identity map for use during prefetching.

    :rtype: :class:`django_prefetch_utils.identity_map.maps.PrefetchIdentityMap`
    """
    return PrefetchIdentityMap()



[docs]def prefetch_related_objects(*args, **kwargs):
    """
    Calls :func:`prefetch_related_objects_impl` with a new identity map
    from :func:`get_default_prefetch_identity_map`::

        >>> from django_prefetch_utils.identity_map import prefetch_related_objects
        >>> dogs = list(Dogs.objectss.all())
        >>> prefetch_related_objects(dogs, 'toys')

    .. note::

       This will create will not preserve the identity map across
       different calls to ``prefetched_related_objects``.  For that,
       you need to use
       :func:`django_prefetch_utils.identity_map.persistent.use_persistent_prefetch_identity_map`

    """
    return prefetch_related_objects_impl(get_default_prefetch_identity_map(), *args, **kwargs)



[docs]def use_prefetch_identity_map():
    """
    A context decorator which enables the identity map version of
    ``prefetch_related_objects``::

        with use_prefetch_identity_map():
            dogs = list(Dogs.objects.prefetch_related('toys'))

    .. note::

       A new identity map is created and used for each call of
       ``prefetched_related_objects``.
    """
    return override_prefetch_related_objects(prefetch_related_objects)



[docs]def prefetch_related_objects_impl(identity_map, model_instances, *related_lookups):
    """
    An implementation of ``prefetch_related_objects`` which makes use
    of *identity_map* to keep track of all of the objects which have been
    fetched and reuses them where possible.
    """
    if not model_instances:
        return  # nothing to do

    # Create the identity map and add the model instances to it
    model_instances = [identity_map[instance] for instance in model_instances]

    # We need to be able to dynamically add to the list of prefetch_related
    # lookups that we look up (see below).  So we need some book keeping to
    # ensure we don't do duplicate work.
    done_queries = {}  # dictionary of things like 'foo__bar': [results]

    auto_lookups = set()  # we add to this as we go through.

    all_lookups = normalize_prefetch_lookups(reversed(related_lookups))

    def add_additional_lookups_from_queryset(prefix, queryset_or_lookups):
        if isinstance(queryset_or_lookups, (list, tuple)):
            additional_lookups = queryset_or_lookups
        else:
            additional_lookups = [
                copy.copy(additional_lookup)
                for additional_lookup in getattr(queryset_or_lookups, "_prefetch_related_lookups", ())
            ]

        if not additional_lookups:
            return

        new_lookups = normalize_prefetch_lookups(reversed(additional_lookups), prefix)
        all_lookups.extend(new_lookups)
        auto_lookups.update(new_lookups)

    while all_lookups:
        lookup = all_lookups.pop()

        if lookup.prefetch_to in done_queries:
            if lookup.queryset is not None:
                raise ValueError(
                    "'%s' lookup was already seen with a different queryset. "
                    "You may need to adjust the ordering of your lookups." % lookup.prefetch_to
                )
            continue  # pragma: no cover

        # Top level, the list of objects to decorate is the result cache
        # from the primary QuerySet. It won't be for deeper levels.
        obj_list = model_instances

        through_attrs = lookup.prefetch_through.split(LOOKUP_SEP)
        for level, through_attr in enumerate(through_attrs):
            # Prepare main instances
            if not obj_list:
                break

            prefetch_to = lookup.get_current_prefetch_to(level)
            if prefetch_to in done_queries:
                # Skip any prefetching, and any object preparation
                obj_list = done_queries[prefetch_to]
                continue

            # Prepare objects:
            good_objects = True
            for obj in obj_list:
                # Since prefetching can re-use instances, it is possible to have
                # the same instance multiple times in obj_list, so obj might
                # already be prepared.
                if not hasattr(obj, "_prefetched_objects_cache"):
                    try:
                        obj._prefetched_objects_cache = {}
                    except (AttributeError, TypeError):
                        # Must be an immutable object from
                        # values_list(flat=True), for example (TypeError) or
                        # a QuerySet subclass that isn't returning Model
                        # instances (AttributeError), either in Django or a 3rd
                        # party. prefetch_related() doesn't make sense, so quit.
                        good_objects = False
                        break
            if not good_objects:
                break

            # Descend down tree

            # We assume that objects retrieved are homogeneous (which is the premise
            # of prefetch_related), so what applies to first object applies to all.
            first_obj = obj_list[0]
            to_attr = lookup.get_current_to_attr(level)[0]
            prefetcher, descriptor, attr_found, needs_fetching = get_prefetcher(obj_list, through_attr, to_attr)
            prefetcher = get_identity_map_prefetcher(identity_map, descriptor, prefetcher)

            if not attr_found:
                raise AttributeError(
                    "Cannot find '%s' on %s object, '%s' is an invalid "
                    "parameter to prefetch_related()"
                    % (through_attr, first_obj.__class__.__name__, lookup.prefetch_through)
                )

            leaf = level == len(through_attrs) - 1
            if leaf and prefetcher is None:
                # Last one, this *must* resolve to something that supports
                # prefetching, otherwise there is no point adding it and the
                # developer asking for it has made a mistake.
                raise ValueError(
                    "'%s' does not resolve to an item that supports "
                    "prefetching - this is an invalid parameter to "
                    "prefetch_related()." % lookup.prefetch_through
                )

            if prefetcher is not None and needs_fetching:
                new_obj_list, additional_lookups = prefetch_one_level(needs_fetching, prefetcher, lookup, level)
                obj_list = get_prefetched_objects_from_list(obj_list, to_attr)
                done_queries[prefetch_to] = obj_list
                add_additional_lookups_from_queryset(prefetch_to, additional_lookups)
            else:
                # Either a singly related object that has already been fetched
                # (e.g. via select_related), or hopefully some other property
                # that doesn't support prefetching but needs to be traversed.

                # We replace the current list of parent objects with the list
                # of related objects, filtering out empty or missing values so
                # that we can continue with nullable or reverse relations.

                obj_list = get_prefetched_objects_from_list(obj_list, through_attr)

                if obj_list and leaf and lookup.queryset is not None:
                    add_additional_lookups_from_queryset(prefetch_to, lookup.queryset)





          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.selector

"""
This module provides utilities for changing the implementation of
``prefetch_related_objects`` that Django uses.  In order for these to
work, :func:`enable_fetch_related_objects_selector` must be called.
This will be done in ``AppConfig.ready`` if ``django_prefetch_utils``
is added to ``INSTALLED_APPS``.

Once that has been called, then
:func:`set_default_prefetch_related_objects` can be called to override
the default implementation globally::

    from django_prefetch_related.selector import set_default_prefetch_related_objects
    from django_prefetch_utils.identity_map import prefetch_related_objects

    set_default_prefetch_related_objects(prefetch_related_objects)

This will be done as part of ``AppConfig.ready`` if the
``PREFETCH_UTILS_DEFAULT_IMPLEMENTATION`` setting is provided.

To change the implementation used on a local basis, the
:func:`override_prefetch_related_objects` or
:func:`use_original_prefetch_related_objects` context decorators can
be used::

    from django_prefetch_utils.identity_map import prefetch_related_objects

    @use_original_prefetch_related_objects()
    def some_function():
        dogs = list(Dog.objects.all())  # uses Django's implementation

        with override_prefetch_related_objects(prefetch_related_objects):
            toys = list(Toy.objects.all)  # uses identity map implementation

"""
import threading
from contextlib import ContextDecorator

import django.db.models.query
from django.db.models.query import prefetch_related_objects as original_prefetch_related_objects

_active = threading.local()


[docs]def enable_prefetch_related_objects_selector():
    """
    Changes ``django.db.models.query.prefetch_related_objects`` to an
    implemention which allows thread-local overrides.
    """
    django.db.models.query.prefetch_related_objects = _prefetch_related_objects_selector



[docs]def disable_prefetch_related_objects_selector():
    """
    Changes ``django.db.models.query.prefetch_related_objects`` to Django's
    original implementation of ``prefetch_related_objects``.
    """
    django.db.models.query.prefetch_related_objects = original_prefetch_related_objects



def _prefetch_related_objects_selector(*args, **kwargs):
    """
    The implementation of ``prefetch_related_objects`` to be monkey-patched
    into ``django.db.models.query.prefetch_related_objects``.
    """
    return get_prefetch_related_objects()(*args, **kwargs)


[docs]def set_default_prefetch_related_objects(func):
    """
    Sets the default implementation of ``prefetch_related_objects`` to be
    *func*::

        >>> get_prefetch_related_objects()
        <function django.db.models.query.prefetch_related_objects>
        >>> set_default_prefetch_related_objects(some_implementation)
        >>> get_prefetch_related_objects()
        <function some_implementation>
    """
    _active.value = func



[docs]def remove_default_prefetch_related_objects():
    """
    Removes a custom default implementation of ``prefetch_related_objects``::

        >>> set_default_prefetch_related_objects(some_implementation)
        >>> get_prefetch_related_objects()
        <function some_implementation>
        >>> remove_default_prefetch_related_objects()
        >>> get_prefetch_related_objects()
        <function django.db.models.query.prefetch_related_objects>
    """
    _active.value = None



[docs]def get_prefetch_related_objects():
    """
    Returns the active implementation of ``prefetch_related_objects``::

        >>> from django_prefetch_utils.selector import get_prefetch_related_objects
        >>> get_prefetch_related_objects()
        <function django.db.models.query.prefetch_related_objects>

    :returns: a function
    """
    active = getattr(_active, "value", None)
    return active or original_prefetch_related_objects



[docs]class override_prefetch_related_objects(ContextDecorator):
    """
    This context decorator allows one to chnage the implementation
    of ``prefetch_related_objects`` to be *func*.

    When the context manager or decorator exits, the implementation
    will be restored to its previous value.

    ::

        with override_prefetch_related_objects(prefetch_related_objects):
            dogs = list(Dog.objects.prefetch_related('toys'))

    .. note::

        This requires :func:`enable_prefetch_related_objects_selector` to
        be run before the changes are able to take effect.
    """

    def __init__(self, func):
        self.func = func
        self.original_value = None

    def __enter__(self):
        self.original_value = getattr(_active, "value", None)
        _active.value = self.func

    def __exit__(self, exc_type, exc_value, traceback):
        _active.value = self.original_value



[docs]class use_original_prefetch_related_objects(override_prefetch_related_objects):
    """
    This context decorator allows one to force the ``prefetch_related_objects``
    implementation to be Django's default implementation::

        with use_original_prefetch_related_objects():
            dogs = list(Dog.objects.prefetch_related('toys'))

    """

    def __init__(self):
        super().__init__(original_prefetch_related_objects)





          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.descriptors.annotation

from django.utils.functional import cached_property

from .base import GenericPrefetchRelatedDescriptor
from .base import GenericSinglePrefetchRelatedDescriptorMixin


[docs]class AnnotationDescriptor(GenericSinglePrefetchRelatedDescriptorMixin, GenericPrefetchRelatedDescriptor):
    """
    This descriptor behaves like an annotated value would appear
    on a model.  It lets you turn an annotation into a prefetch at
    the cost of an additional query::

        >>> class Author(models.Model):
        ...    book_count = AnnotationDescriptor(Count('books'))
        ...
        authors.models.Author
        >>> author = Author.objects.get(name="Jane")
        >>> author.book_count
        11
        >>> author = Author.objects.prefetch_related('book_count').get(name="Jane")
        >>> author.book_count  # no queries done
        11

    It works by storing a ``values_list`` tuple containing the annotated value
    on :attr:`cache_name` on the object.
    """

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

[docs]    def get_prefetch_model_class(self):
        """
        Returns the model class of the objects that are prefetched
        by this descriptor.

        :returns: subclass of :class:`django.db.models.model`
        """
        return self.model


    @cached_property
    def cache_name(self):
        """
        Returns the name of the attribute where we will cache the annotated
        value.  We are overriding ``cache_name`` from
        :class:`GenericPrefetchRelatedDescriptor` so that we can just return
        the annotated value from :attr:`__get__`.

        :rtype: str
        """
        return "_prefetched_{}".format(self.name)

    def __get__(self, obj, type=None):
        if obj is None:
            return self

        # Perform the query if we haven't already fetched the annotated value
        if not self.is_cached(obj):
            annotation_value = super().__get__(obj, type)
            setattr(obj, self.cache_name, annotation_value)

        return getattr(obj, self.cache_name)[1]

[docs]    def filter_queryset_for_instances(self, queryset, instances):
        """
        Returns *queryset* filtered to the objects which are related to
        *instances*.

        :param list instances: instances of the class on which this
           descriptor is found
        :param QuerySet queryset: the queryset to filter for *instances*
        :rtype: :class:`django.db.models.QuerySet`
        """
        queryset = (
            queryset.filter(pk__in=[obj.pk for obj in instances])
            .annotate(**{self.name: self.annotation})
            .values_list("pk", self.name)
        )
        return queryset


[docs]    def get_join_value_for_instance(self, instance):
        return instance.pk


[docs]    def get_join_value_for_related_obj(self, annotation_value):
        return annotation_value[0]






          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.descriptors.base

import abc

from django.db.models import Manager


[docs]class GenericPrefetchRelatedDescriptorManager(Manager):
    """
    A :class:`django.db.models.Manager` to be used in conjunction
    with :class:`RelatedQuerySetDescriptor`.
    """

    def __init__(self, descriptor, instance):
        self.descriptor = descriptor
        self.instance = instance

    @property
    def cache_name(self):
        """
        Returns the name used to store the prefetched related objects.

        :rtype: str
        """
        return self.descriptor.cache_name

    def _apply_rel_filters(self, queryset):
        """
        Returns *queryset* filtered to all of the objects which are
        related to :attr:`instance`.

        This internal method is used by Django's prefetch system.

        :rtype: :class:`django.db.models.QuerySet`
        """
        return self.descriptor.filter_queryset_for_instances(queryset, [self.instance])

[docs]    def get_queryset(self):
        """
        Returns a queryset of objects related to :attr:`instance`. This
        method checks to see if the queryset has been cached in
        :attr:`instance._prefetched_objects_cache`.

        :rtype: :class:`django.db.models.QuerySet`
        """
        try:
            return self.instance._prefetched_objects_cache[self.cache_name]
        except (AttributeError, KeyError):
            return self._apply_rel_filters(self.descriptor.get_queryset())


[docs]    def get_prefetch_queryset(self, instances, queryset=None):
        """
        This is the primary method used by Django's prefetch system to
        get all of the objects related to *instances*.

        :param list instances: a list of instances of the class where this
           descriptor appears
        :param queryset: an optional queryset
        :returns: the 5-tuple needed by Django's prefetch system.
        """
        queryset = self.descriptor.get_queryset(queryset=queryset)
        qs = self.descriptor.filter_queryset_for_instances(queryset, instances)
        qs = self.descriptor.update_queryset_for_prefetching(qs)
        qs._add_hints(instance=instances[0])
        return (
            qs,
            self.descriptor.get_join_value_for_related_obj,
            self.descriptor.get_join_value_for_instance,
            self.descriptor.is_single,
            self.cache_name,
            True,  # is_descriptor
        )




[docs]class GenericPrefetchRelatedDescriptor(abc.ABC):
    manager_class = GenericPrefetchRelatedDescriptorManager

    is_single = False

    # The following two instances attributes are defined by
    # the contribute_to_class method.
    name = None
    model = None

[docs]    @abc.abstractmethod
    def get_prefetch_model_class(self):
        """
        Returns the model class of the objects that are prefetched
        by this descriptor.

        :returns: subclass of :class:`django.db.models.Model`
        """


[docs]    @abc.abstractmethod
    def filter_queryset_for_instances(self, queryset, instances):
        """
        Given a *queryset* for the related objects, returns that
        queryset filtered down to the ones related to *instance*.

        :returns: a queryset
        """


[docs]    @abc.abstractmethod
    def get_join_value_for_instance(self, instance):
        """
        Returns the value used to associate *instance* with its related
        objects.

        :param instance: an instance of :attr:`model`
        """


[docs]    @abc.abstractmethod
    def get_join_value_for_related_obj(self, rel_obj):
        """
        Returns the value used to associate *rel_obj* with its related
        instance.

        :param rel_obj: a related object
        """


[docs]    def get_queryset(self, queryset=None):
        """
        Returns the default queryset to use for the related objects.

        The purpose of taking the optional *queryset* parameter is so that
        a custom queryset can be passed in as part of the prefetching process,
        and any subclasses can apply their own filters to that.

        :param QuerySet queryset: an optional queryset to use instead of the
           default queryset for the model
        :rtype: :class:`django.db.models.QuerySet`
        """
        if queryset is not None:
            return queryset

        model = self.get_prefetch_model_class()
        return model._default_manager.all()


[docs]    def contribute_to_class(self, cls, name):
        """
        Sets the name of the descriptor and sets itself as an attribute on the
        class with the same name.

        This method is called by Django's
        :class:`django.db.models.base.Modelbase` with the class the descriptor
        is defined on as well as the name it is being set up.

        :returns: ``None``
        """
        setattr(cls, name, self)
        self.model = cls
        self.name = name


    @property
    def cache_name(self):
        """
        Returns the dictionary key where the associated queryset will
        be stored on :attr:`instance._prefetched_objects_cache` after
        prefetching.

        :rtype: str
        """
        return self.name

[docs]    def update_queryset_for_prefetching(self, queryset):
        """
        Returns *queryset* updated with any additional changes needed
        when it is used as a queryset within ``get_prefetch_queryset``.

        :param QuerySet queryset: the queryset which will be returned
           as part of the ``get_prefetch_queryset`` method.
        :rtype: :class:`django.db.models.QuerySet`
        """
        return queryset


    def __get__(self, obj, type=None):
        """
        Returns itself if accessed from a class; otherwise it returns
        a :class:`RelatedQuerySetDescriptorManager` when accessed from
        an instance.

        :returns: *self* or an instance of :attr:`manager_class`
        """
        if obj is None:
            return self
        return self.manager_class(self, obj)



class GenericSinglePrefetchRelatedDescriptorMixin(object):
    is_single = True

    def __get__(self, obj, type=None):
        """
        Returns itself if accessed from a class; otherwise it returns
        a :class:`RelatedQuerySetDescriptorManager` when accessed from
        an instance.

        :returns: *self* or an instance of :attr:`manager_class`
        """
        if obj is None:
            return self
        manager = self.manager_class(self, obj)
        try:
            related_object = manager.get_queryset()[0]
        except IndexError:
            return None

        setattr(obj, self.cache_name, related_object)
        return related_object

    def get_queryset(self, queryset=None):
        """
        Returns the default queryset to use for the related objects.

        The purpose of taking the optional *queryset* parameter is so that
        a custom queryset can be passed in as part of the prefetching process,
        and any subclasses can apply their own filters to that.

        :param QuerySet queryset: an optional queryset to use instead of the
           default queryset for the model
        :rtype: :class:`django.db.models.QuerySet`
        """
        qs = super().get_queryset(queryset=queryset)
        # Remove warning from Django 3.1: RemovedInDjango31Warning:
        # QuerySet won't use Meta.ordering in Django 3.1. Add .order_by('id') to
        # retain the current query.
        return qs.order_by("pk")

    def is_cached(self, obj):
        """
        Returns whether or not we've already fetched the related model
        for *obj*.

        :rtype: bool
        """
        return self.cache_name in obj.__dict__

    def get_prefetch_queryset(self, instances, queryset=None):
        """
        This is the primary method used by Django's prefetch system to
        get all of the objects related to *instances*.

        :param list instances: a list of instances of the class where this
           descriptor appears
        :param queryset: an optional queryset
        :returns: the 5-tuple needed by Django's prefetch system.
        """
        # We piggy-back on the implementation of
        # RelatedQuerySetDescriptorManager.get_prefetch_queryset
        manager = self.manager_class(self, None)
        return manager.get_prefetch_queryset(instances, queryset=queryset)




          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.descriptors.equal_fields

from collections import namedtuple

from django.apps import apps

from .base import GenericPrefetchRelatedDescriptor


[docs]class EqualFieldsDescriptor(GenericPrefetchRelatedDescriptor):
    """
    A descriptor which provides a manager for objects which are related
    by having equal values for a series of columns::

        >>> class Book(models.Model):
        ...     title = models.CharField(max_length=32)
        ...     published_year = models.IntegerField()
        >>> class Author(models.Model):
        ...     birth_year = models.IntegerField()
        ...     birth_books = EqualFieldsDescriptor(Book, [('birth_year', 'published_year')])
        ...
        >>> # Get the books published in the year the author was born
        >>> author = Author.objects.prefetch_related('birth_books')
        >>> author.birth_books.count()  # no queries are done here
        10
    """

    # An internal class to store the mapping between the fields on the two
    # models
    _FieldMapping = namedtuple("FieldMapping", ("self_field", "related_field"))

    def __init__(self, related_model, join_fields):
        """
        :param on: A list of tuples which defines the fields to join on.
            The first element of the tuple is the field on this model, the second is
            the field on the related model.
        """
        if not join_fields:
            raise ValueError("Must supply fields to join on")

        self._related_model = related_model
        self.join_fields = tuple(self._FieldMapping(*jf) for jf in self.preprocess_join_fields(join_fields))

[docs]    def preprocess_join_fields(self, join_fields):
        """
        :returns: a list of :attr:`_FieldMapping` objects.
        """
        if isinstance(join_fields, str):
            join_fields = [join_fields]
        return [join_field if isinstance(join_field, tuple) else (join_field,) * 2 for join_field in join_fields]


[docs]    def get_prefetch_model_class(self):
        """
        Returns the model class of the objects that are prefetched
        by this descriptor.

        :returns: subclass of :class:`django.db.models.model`
        """
        if isinstance(self._related_model, str):
            self._related_model = apps.get_model(self._related_model)
        return self._related_model


[docs]    def get_join_value_for_related_obj(self, rel_obj):
        """
        Returns a tuple of the join values for *rel_obj*.

        :rtype: tuple
        """
        return tuple(getattr(rel_obj, fields.related_field) for fields in self.join_fields)


[docs]    def get_join_value_for_instance(self, instance):
        """
        Returns a tuple of the join values for *instance*.

        :rtype: tuple
        """
        return tuple(getattr(instance, fields.self_field) for fields in self.join_fields)


[docs]    def filter_queryset_for_instances(self, queryset, instances):
        """
        Returns a :class:`QuerySet` which returns the top children
        for each of the parents in *instances*.

        :param QuerySet queryset: a queryset for the objects related to
            *instances*
        :type instances: list
        :rtype: :class:`django.db.models.QuerySet`
        """
        # Use a simpler query when there's just one value:
        if len(self.join_fields) == 1:
            self_field, related_field = self.join_fields[0]
            values = [getattr(instance, self_field) for instance in instances]
            return queryset.filter(**{"{}__in".format(related_field): values})

        # In the case of multiple join fields, we construct a queryset for each
        # instance and then union them together.
        instance_querysets = []
        qs = queryset.order_by()  # unioned querysets don't support ordering
        for instance in instances:
            filter_kwargs = {}
            for fields in self.join_fields:
                filter_kwargs[fields.related_field] = getattr(instance, fields.self_field)
            instance_querysets.append(qs.filter(**filter_kwargs))
        return qs.none().union(*instance_querysets)






          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.descriptors.top_child

import abc

from django.apps import apps
from django.contrib.contenttypes.models import ContentType
from django.db import models
from django.db.models import F
from django.utils.functional import cached_property

from .base import GenericPrefetchRelatedDescriptor
from .base import GenericSinglePrefetchRelatedDescriptorMixin


[docs]class TopChildDescriptor(GenericSinglePrefetchRelatedDescriptorMixin, GenericPrefetchRelatedDescriptor):
    """
    An abstract class for creating prefetchable descriptors which correspond
    to the top child in a group of children associated to a parent model.

    For example, consider a descriptor for the most recent message in a
    conversation.  In this case, the children would be the messages, and
    the parent would be the conversation.  The ordering used to determine
    the "top child" would be ``-added``.
    """

[docs]    @abc.abstractmethod
    def get_child_model(self):
        """
        returns the :class:`~django.db.models.model` class for the
        children.
        """


[docs]    @abc.abstractmethod
    def get_parent_model(self):
        """
        returns the :class:`~django.db.models.model` class for the
        parents.
        """


[docs]    @abc.abstractmethod
    def get_child_order_by(self):
        """
        returns a tuple which will be used to place an ordering on the
        children so that we can return the "top" one.

        :rtype: tuple
        """


[docs]    @abc.abstractmethod
    def get_parent_relation(self):
        """
        returns the string which specifies how to associate a parent
        model to a child.

        for example, if the parent were :class:`common.models.user` and the
        child were :class:`services.models.service`, then this should be
        ``'provider__user'``.

        :rtype: str
        """


[docs]    def get_prefetch_model_class(self):
        """
        Returns the model class of the objects that are prefetched
        by this descriptor.

        :returns: subclass of :class:`django.db.models.model`
        """
        return self.get_child_model()


[docs]    def get_child_filter_args(self):
        """
        returns a tuple of all of the argument filters which should be
        used to filter the possible children returned.

        :rtype: tuple
        """
        return ()


[docs]    def get_child_filter_kwargs(self, **kwargs):
        """
        returns a dictionary of all of the keyword argument filters
        which should be used to filter the possible children returned.

        :param dict kwargs: any overrides for the default filter
        :rtype: dict
        """
        return dict({self.get_parent_relation(): models.OuterRef("pk")}, **kwargs)


[docs]    def get_subquery(self):
        """
        returns a :class:`queryset` for all of the child models which
        should be considered.

        :rtype: :class:`queryset`
        """
        return (
            self.get_child_model()
            .objects.filter(*self.get_child_filter_args(), **self.get_child_filter_kwargs())
            .order_by(*self.get_child_order_by())
            .values_list("pk", flat=True)
        )


[docs]    def get_top_child_pks(self, parent_pks):
        """
        Returns a queryset for the primary keys of the top children for
        the parent models whose primary keys are in *parent_pks*.

        :param list parent_pks: a list of primary keys for the parent
           models whose children we want to fetch.
        :rtype: :class:`QuerySet`
        """
        return (
            self.get_parent_model()
            .objects.annotate(top_child_pk=models.Subquery(self.get_subquery()[:1], output_field=models.IntegerField()))
            .filter(pk__in=parent_pks)
            .values_list("top_child_pk", flat=True)
        )


    @cached_property
    def parent_pk_annotation(self):
        """
        Returns the name of the attribute which will be annotated
        on child instances and will correspond to the primary key
        of the associated parent.

        :rtype: str
        """
        return "_{}_".format(type(self).__name__.lower())

[docs]    def filter_queryset_for_instances(self, queryset, instances):
        """
        Returns a :class:`QuerySet` which returns the top children
        for each of the parents in *instances*.

        .. note::
           This does not filter the set of child models which are
           included in the "consideration set".  To do that, please
           override :meth:`get_child_filter_args` and
           :meth:`get_child_filter_kwargs`.

        :param QuerySet queryset: the queryset of child objects to filter for
            *instances*
        :param list instances: a list of the parent models whose
           children we want to fetch.
        :rtype: :class:`django.db.models.QuerySet`
        """
        parent_pks = [obj.pk for obj in instances]
        return queryset.filter(pk__in=list(self.get_top_child_pks(parent_pks))).annotate(
            **{self.parent_pk_annotation: F(self.get_parent_relation())}
        )


[docs]    def get_join_value_for_related_obj(self, child):
        """
        Returns the value used to associate the *child* with the
        parent object.  In this case, it is the primary key of the parent.

        :rtype: int
        """
        return getattr(child, self.parent_pk_annotation)


[docs]    def get_join_value_for_instance(self, parent):
        """
        Returns the value used to associate the *parent* with the
        child fetched during the prefetching process.
        In this case, it is the primary key of the parent.

        :rtype: int
        """
        return parent.pk




[docs]class TopChildDescriptorFromFieldBase(TopChildDescriptor):
    """
    A subclass of :class:`TopChildDescriptor` for use when the
    children are related to the parent by a foreign key.  In that
    case, anyone implementing a subclass of this only needs to
    implement :meth:`get_child_field`.
    """

[docs]    @abc.abstractmethod
    def get_child_field(self):
        """
        Returns the field on the child model which is a foreign key
        to the parent model.

        :rtype: :class:`django.db.models.fields.Field`
        """


    @cached_property
    def child_field(self):
        return self.get_child_field()

[docs]    def get_child_model(self):
        return self.child_field.model


[docs]    def get_parent_model(self):
        return self.child_field.related_model


[docs]    def get_parent_relation(self):
        return self.child_field.name




[docs]class TopChildDescriptorFromField(TopChildDescriptorFromFieldBase):
    def __init__(self, field, order_by):
        self._field = field
        self._order_by = order_by
        super().__init__()

[docs]    def get_child_field(self):
        if isinstance(self._field, str):
            model_string, field_name = self._field.rsplit(".", 1)
            model = apps.get_model(model_string)
            self._field = model._meta.get_field(field_name)
        return self._field


[docs]    def get_child_order_by(self):
        return self._order_by




[docs]class TopChildDescriptorFromGenericRelationBase(TopChildDescriptor):
    """
    A subclass of :class:`TopChildDescriptor` for use when the children
    are described by a
    :class:`django.contrib.contenttypes.fields.GenericRelation`.
    """

[docs]    @abc.abstractmethod
    def get_child_field(self):
        """
        Returns the generic relation on the parent model for the children.

        :rtype: :class:`django.contrib.contenttypes.fields.GenericRelation`
        """


    @cached_property
    def child_field(self):
        return self.get_child_field()

    @cached_property
    def content_type(self):
        """
        Returns the content type of the parent model.
        """
        return ContentType.objects.get_for_model(self.get_parent_model())

[docs]    def get_child_model(self):
        """
        Returns the :class:`~django.db.models.Model` class for the
        children.
        """
        return self.child_field.remote_field.model


[docs]    def get_parent_model(self):
        """
        Returns the :class:`~django.db.models.Model` class for the parent.
        """
        return self.child_field.model


[docs]    def get_parent_relation(self):
        """
        Returns the name of the field on the child corresponding to the
        object primary key.

        :rtype: str
        """
        return self.child_field.object_id_field_name


[docs]    def apply_content_type_filter(self, queryset):
        """
        Filters the (child) *queryset* to only be those that correspond
        to :attr:`content_type`.

        :rtype: :class:`django.db.models.QuerySet`
        """
        return queryset.filter(**{self.child_field.content_type_field_name: self.content_type.id})


[docs]    def get_queryset(self, queryset=None):
        """
        Returns a :class:`QuerySet` which returns the top children
        for each of the parents who have primary keys in *parent_pks*.

        :rtype: :class:`django.db.models.QuerySet`
        """
        queryset = super().get_queryset(queryset=queryset)
        return self.apply_content_type_filter(queryset)


[docs]    def get_subquery(self):
        """
        Returns a :class:`QuerySet` for all of the child models which
        should be considered.

        :rtype: :class:`django.db.models.QuerySet`
        """
        subquery = super().get_subquery()
        return self.apply_content_type_filter(subquery)




[docs]class TopChildDescriptorFromGenericRelation(TopChildDescriptorFromGenericRelationBase):
    """
    For further customization,
    """

    def __init__(self, generic_relation, order_by):
        self._generic_relation = generic_relation
        self._order_by = order_by
        super().__init__()

[docs]    def get_child_field(self):
        return getattr(self.model, self._generic_relation.name).field


[docs]    def get_child_order_by(self):
        return self._order_by






          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.descriptors.via_lookup

import abc

from django.apps import apps
from django.db.models import F
from django.utils.functional import cached_property

from .base import GenericPrefetchRelatedDescriptor
from .base import GenericSinglePrefetchRelatedDescriptorMixin


[docs]class RelatedQuerySetDescriptorViaLookupBase(GenericPrefetchRelatedDescriptor):
    """
    This is a base class for descriptors which provide access to
    related objects where the relationship between the instances on
    which this descriptor is defined and the related objects can by
    specified by a Django "lookup" which specifies the path from the
    related object to the model on which the descriptor is defined.
    """

    @abc.abstractproperty
    def lookup(self):
        """
        Returns the Django lookup string which describes the relationship
        from the related object to the one on which this descriptor
        is defined.

        :rtype: str
        """

    @cached_property
    def obj_pk_annotation(self):
        """
        Returns the name of an annotation to be used on the queryset so
        that we can easily get the primary key for the original object
        without having to instantiate any intermediary objects.

        :rtype: str
        """
        return "_{}_".format(type(self).__name__.lower())

[docs]    def filter_queryset_for_instances(self, queryset, instances):
        """
        Returns *queryset* filtered to the objects which are related to
        *instances*.  If *queryset* is ``None``, then :meth:`get_queryset`
        will be used instead.

        :param list instances: instances of the class on which this
           descriptor is found
        :param QuerySet queryset: the queryset to filter for *instances*
        :rtype: :class:`django.db.models.QuerySet`
        """
        return queryset.filter(**{"{}__in".format(self.lookup): [obj.pk for obj in instances]})


[docs]    def update_queryset_for_prefetching(self, queryset):
        """
        Returns an updated *queryset* for use in ``get_prefetch_queryset``.

        We need to add an annotation to the queryset so that know which
        related model to associate with which original instance.

        :param QuerySet queryset: the queryset which will be returned
           as part of the ``get_prefetch_queryset`` method.
        :rtype: :class:`django.db.models.QuerySet`
        """
        queryset = super().update_queryset_for_prefetching(queryset)
        return queryset.annotate(**{self.obj_pk_annotation: F(self.lookup)})


[docs]    def get_join_value_for_instance(self, instance):
        """
        Returns the value used to join the *instance* with the related
        object.  In this case, it is the primary key of the instance.

        :rtype: int
        """
        return instance.pk


[docs]    def get_join_value_for_related_obj(self, related_obj):
        """
        Returns the value used to join the *related_obj* with the original
        instance.  In this case, it is the primary key of the instance.

        :rtype: int
        """
        return getattr(related_obj, self.obj_pk_annotation)




[docs]class RelatedQuerySetDescriptorViaLookup(RelatedQuerySetDescriptorViaLookupBase):
    """
    This provides a descriptor for access to related objects where the
    relationship between the instances on which this descriptor is
    defined and the related objects can be specified by a Django
    "lookup"::

        >>> class Author(models.Model):
        ...    pass
        ...
        >>> class Book(models.Model):
        ...    authors = models.ManyToManyField(Author, related_name='books')
        ...
        >>> class Reader(models.Model):
        ...     books_read = models.ManyToManyField(Book, related_name='read_by')
        ...     authors_read = RelatedQuerySetDescriptorViaLookupBase(
        ...         Author, 'books__read_by'
        ...     )
        ...
        >>> reader = Reader.objects.prefetch_related('authors_read').first()
        >>> reader.authors_read.count()  # no queries
        42

    The lookup specifies the path from the related object to the model
    on which the descriptor is defined.
    """

    def __init__(self, prefetch_model, lookup):
        self._prefetch_model = prefetch_model
        self._lookup = lookup

    @property
    def lookup(self):
        return self._lookup

[docs]    def get_prefetch_model_class(self):
        if isinstance(self._prefetch_model, str):
            self._prefetch_model = apps.get_model(self._prefetch_model)
        return self._prefetch_model




[docs]class RelatedSingleObjectDescriptorViaLookup(
    GenericSinglePrefetchRelatedDescriptorMixin, RelatedQuerySetDescriptorViaLookup
):
    """
    This provides a descriptor for access to a related object where the
    relationship to the instances on which this descriptor is
    defined and the related objects can be specified by a Django
    "lookup"::

        >>> class Author(models.Model):
        ...    pass
        ...
        >>> class Book(models.Model):
        ...    authors = models.ManyToManyField(Author, related_name='books')
        ...
        >>> class Reader(models.Model):
        ...     books_read = models.ManyToManyField(Book, related_name='read_by')
        ...     some_read_author = RelatedSingleObjectDescriptorViaLookup(
        ...         Author, 'books__read_by'
        ...     )
        ...
        >>> reader = Reader.objects.prefetch_related('some_read_author').first()
        >>> reader.some_read_author  # no queries
        <Author: Jane>

    The lookup specifies the path from the related object to the model
    on which the descriptor is defined.
    """





          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.identity_map.maps

from collections import defaultdict
from weakref import WeakValueDictionary

import wrapt


[docs]class PrefetchIdentityMap(defaultdict):
    """
    This class represents an identity map used to help ensure that
    equal Django model instances are identical during the prefetch
    process.

        >>> identity_map = PrefetchIdentityMap()
        >>> a = Author.objects.first()
        >>> b = Author.objects.first()
        >>> a is b
        False
        >>> identity_map[a] is a
        True
        >>> identity_map[b] is a
        True

    It is implemented as a defaultdictionary whose keys correspond
    the to types of Django models and whose values are a
    :class:`weakref.WeakValueDictionary` mapping primary keys to the
    associated Django model instance.
    """

    def __init__(self):
        super().__init__(WeakValueDictionary)

    def __getitem__(self, obj):
        subdict = self.get_map_for_model(type(obj))

        try:
            pk = obj.pk
        except AttributeError:
            return obj

        return subdict.setdefault(pk, obj)

[docs]    def get_map_for_model(self, model):
        """
        Returns the the underlying dictionary

        :rtype: :class:`weakref.WeakValueDictionary`
        """
        return super().__getitem__(model)




[docs]class RelObjAttrMemoizingIdentityMap(wrapt.ObjectProxy):
    """
    A wrapper for an identity map which provides a :meth:`rel_obj_attr`
    to be returned from a ``get_prefetch_queryset`` method.

    This is useful for cases when there is identifying information
    on the related object returned from the prefetcher which is not present
    on the equivalent object in the identity map.
    """

    __slots__ = ("_self_rel_obj_attr", "_self_memo")

    def __init__(self, rel_obj_attr, wrapped):
        super().__init__(wrapped)
        self._self_rel_obj_attr = rel_obj_attr
        self._self_memo = {}

    def __getitem__(self, obj):
        new_obj = self.__wrapped__[obj]

        # Compute the rel_obj_attr on the original object and associate
        # it with the new object
        self._self_memo[new_obj] = self._self_rel_obj_attr(obj)

        return new_obj

    def rel_obj_attr(self, rel_obj):
        return self._self_memo[rel_obj]



class AnnotatingIdentityMap(wrapt.ObjectProxy):
    __slots__ = ("_self_annotation_keys",)

    def __init__(self, annotation_keys, wrapped):
        super().__init__(wrapped)
        self._self_annotation_keys = annotation_keys

    def __getitem__(self, obj):
        new_obj = self.__wrapped__[obj]
        if new_obj is not obj:
            for key in self._self_annotation_keys:
                setattr(new_obj, key, getattr(obj, key))
        return new_obj


class SelectRelatedIdentityMap(wrapt.ObjectProxy):
    __slots__ = ("_self_select_related",)
    MISSING = object()

    def __init__(self, select_related, wrapped):
        super().__init__(wrapped)
        self._self_select_related = select_related

    def get_cached_value(self, field, instance):
        if not field.is_cached(instance):
            return self.MISSING
        return field.get_cached_value(instance)

    def set_cached_value(self, field, instance, value):
        field.set_cached_value(instance, value)

    def transfer_select_related(self, select_related, source, target):
        for key, sub_select_related in select_related.items():
            field = source._meta.get_field(key)

            source_obj = self.get_cached_value(field, source)
            if source_obj is self.MISSING:
                source_obj = getattr(source, key)

            target_obj = self.__wrapped__[source_obj]
            self.set_cached_value(field, target, target_obj)
            self.transfer_select_related(sub_select_related, source=source_obj, target=target_obj)

    def __getitem__(self, obj):
        new_obj = self.__wrapped__[obj]
        self.transfer_select_related(self._self_select_related, source=obj, target=new_obj)
        return new_obj


[docs]class ExtraIdentityMap(wrapt.ObjectProxy):
    """
    This identity map wrapper
    """

    __slots__ = ("_self_extra",)

    def __init__(self, extra, wrapped):
        super().__init__(wrapped)
        self._self_extra = extra

    def __getitem__(self, obj):
        new_obj = self.__wrapped__[obj]
        if new_obj is obj:
            return new_obj

        for key in self._self_extra:
            setattr(new_obj, key, getattr(obj, key))

        return new_obj





          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.identity_map.persistent

import threading
from contextlib import ContextDecorator
from functools import partial

import wrapt
from django.db.models.query import QuerySet

from django_prefetch_utils.identity_map import get_default_prefetch_identity_map
from django_prefetch_utils.identity_map import prefetch_related_objects_impl
from django_prefetch_utils.selector import override_prefetch_related_objects

from .wrappers import wrap_identity_map_for_queryset

_active = threading.local()


original_fetch_all = QuerySet._fetch_all


[docs]class FetchAllDescriptor(object):
    """
    This descriptor replaces ``QuerySet._fetch_all`` and applies
    an identity map to any objects fetched in a queryset.
    """

    def __get__(self, queryset, type=None):
        if queryset is None:
            return self
        return partial(self._fetch_all, queryset)

    def _fetch_all(self, queryset):
        identity_map = getattr(_active, "value", None)
        if identity_map is None:
            return original_fetch_all(queryset)

        identity_map = wrap_identity_map_for_queryset(identity_map, queryset)
        if queryset._result_cache is None:
            queryset._result_cache = [identity_map[obj] for obj in queryset._iterable_class(queryset)]
        if queryset._prefetch_related_lookups and not queryset._prefetch_done:
            queryset._prefetch_related_objects()



[docs]def enable_fetch_all_descriptor():
    """
    Replaces ``QuerySet._fetch_all`` with an instance of
    :class:`FetchAllDescriptor`.
    """
    QuerySet._fetch_all = FetchAllDescriptor()



[docs]def disable_fetch_all_descriptor():
    """
    Sets ``QuerySet._fetch_all`` to be the original method.
    """
    QuerySet._fetch_all = original_fetch_all



[docs]class use_persistent_prefetch_identity_map(ContextDecorator):
    """
    A context decorator which allows the same identity map to be used
    across multiple calls to ``prefetch_related_objects``.

    ::

       with use_persistent_prefetch_identity_map():
           dogs = list(Dogs.objects.prefetch_related("toys"))

           # The toy.dog instances will be identitical (not just equal)
           # to the ones fetched on the line above
           with self.assertNumQueries(1):
               toys = list(Toy.objects.prefetch_related("dog"))

    """

    previous_active = None
    override_context_decorator = None

    def __init__(self, identity_map=None, pass_identity_map=False):
        self._identity_map = identity_map
        self.pass_identity_map = pass_identity_map

    def _recreate_cm(self):
        return self

    def __enter__(self):
        if self._identity_map is not None:
            identity_map = self._identity_map
        else:
            identity_map = get_default_prefetch_identity_map()
        enable_fetch_all_descriptor()
        self.previous_active = getattr(_active, "value", None)
        _active.value = identity_map
        self.override_context_decorator = override_prefetch_related_objects(
            partial(prefetch_related_objects_impl, identity_map)
        )
        self.override_context_decorator.__enter__()
        return identity_map

    def __exit__(self, exc_type, exc_value, traceback):
        _active.value = self.previous_active
        self.previous_active = None
        self.override_context_decorator.__exit__(exc_type, exc_value, traceback)
        self.override_context_decorator = None

    def __call__(self, func):
        @wrapt.decorator
        def wrapper(wrapped, instance, args, kwargs):
            with self._recreate_cm() as identity_map:
                if self.pass_identity_map:
                    args = (identity_map,) + args
                return wrapped(*args, **kwargs)

        return wrapper(func)





          

      

      

    

  

    
      
          
            
  Source code for django_prefetch_utils.identity_map.wrappers

import itertools

import wrapt

from .maps import AnnotatingIdentityMap
from .maps import ExtraIdentityMap
from .maps import RelObjAttrMemoizingIdentityMap
from .maps import SelectRelatedIdentityMap


def wrap_identity_map_for_queryset(identity_map, rel_qs):
    query = getattr(rel_qs, "query", None)
    if query is None:
        return identity_map

    # If the queryset has any select_related, then we need go through and
    # make sure that they get added to any of the instances that already
    # exist in the identity map.
    # Since select_related can recursively put things into the identity
    # map, we put this at the lowest layer of the wrapping.
    select_related = getattr(query, "select_related", None)
    if select_related:
        identity_map = SelectRelatedIdentityMap(dict(select_related), identity_map)

    # If the queryset has annotations, then we'll need to make sure
    # they get applied to any of the instances that already exist
    # in the identity map.
    annotations = getattr(query, "annotations", None)
    if annotations:
        identity_map = AnnotatingIdentityMap(set(annotations), identity_map)

    # If the queryset has any "extra" columns, then we need go through and
    # make sure that they get added to any of the instances that already
    # exist in the identity map
    extra = getattr(query, "extra", None)
    if extra:
        identity_map = ExtraIdentityMap(dict(extra), identity_map)

    return identity_map


[docs]class IdentityMapObjectProxy(wrapt.ObjectProxy):
    """
    A generic base class for any wrapper which needs to have
    access to an identity map.
    """

    __slots__ = "_self_identity_map"

    def __init__(self, identity_map, wrapped):
        super().__init__(wrapped)
        self._self_identity_map = identity_map



[docs]class IdentityMapIteratorWrapper(IdentityMapObjectProxy):
    """
    This is a wrapper around an iterator which applies an identity
    map to each of the items returned.
    """

    def __iter__(self):
        for obj in self.__wrapped__:
            yield self._self_identity_map[obj]



[docs]class IdentityMapPrefetcher(IdentityMapObjectProxy):
    """
    A wrapper for any object which has a ``get_prefetch_queryset`` method.
    """

    def get_prefetch_queryset(self, instances, queryset=None):
        prefetch_data = self.__wrapped__.get_prefetch_queryset(instances, queryset=queryset)
        rel_qs, rel_obj_attr = prefetch_data[:2]
        identity_map = wrap_identity_map_for_queryset(self._self_identity_map, rel_qs)
        identity_map = RelObjAttrMemoizingIdentityMap(rel_obj_attr, identity_map)
        return (IdentityMapIteratorWrapper(identity_map, rel_qs), identity_map.rel_obj_attr) + prefetch_data[2:]



[docs]class IdentityMapPrefetchQuerySetWrapper(IdentityMapObjectProxy):
    """
    A generic wrapper for the ``rel_qs`` queryset returned by
    ``get_prefetch_queryset`` methods.

    Subclasses should implement the :meth:`__iter__` method to customize
    the behavior when the queryset is iterated over.
    """

    def __init__(self, identity_map, queryset):
        identity_map = wrap_identity_map_for_queryset(identity_map, queryset)
        super().__init__(identity_map, queryset)



[docs]class ForwardDescriptorPrefetchQuerySetWrapper(IdentityMapPrefetchQuerySetWrapper):
    __slots__ = ("_self_field", "_self_instances_dict", "_self_prefix")

    def __init__(self, identity_map, field, instances_dict, prefix, queryset):
        super().__init__(identity_map, queryset)
        self._self_field = field
        self._self_instances_dict = instances_dict
        self._self_prefix = prefix

    def __iter__(self):
        all_related_objects = itertools.chain(self._self_prefix, self.__wrapped__)

        # If the associated field is not one-to-one, then we can't set any
        # cached values on the related objects as we may not have fetched
        # all of them.
        if self._self_field.remote_field.multiple:
            for rel_obj in all_related_objects:
                yield self._self_identity_map[rel_obj]
            return

        # If the associated field is one-to-one, then we can set the cached
        # value on the related object for the reverse relation
        rel_obj_attr = self._self_field.get_foreign_related_value
        rel_obj_cache_name = self._self_field.remote_field.get_cache_name()
        for rel_obj in all_related_objects:
            rel_obj = self._self_identity_map[rel_obj]
            instance = self._self_instances_dict[rel_obj_attr(rel_obj)]
            setattr(rel_obj, rel_obj_cache_name, instance)
            yield rel_obj



[docs]class ForwardDescriptorPrefetchWrapper(IdentityMapObjectProxy):
    def get_prefetch_queryset(self, instances, queryset=None):
        if queryset is None:
            queryset = self.get_queryset()
        queryset._add_hints(instance=instances[0])

        rel_obj_attr = self.field.get_foreign_related_value
        instance_attr = self.field.get_local_related_value
        instances_dict = {instance_attr(inst): inst for inst in instances}
        related_field = self.field.foreign_related_fields[0]

        # Go through and find any instance which may already have their
        # related object already in the identity map.  If there are annotations,
        # then we need to perform the query to get the annotation values even
        # if we've already fetched the underlying object.
        if len(self.field.foreign_related_fields) == 1 and not queryset.query.annotations:
            sub_identity_map = self._self_identity_map.get_map_for_model(self.field.related_model)

            # Check to see if the to_field for the relation is to the related
            # model's primary key.  If is not, then we need to get a dictionary
            # of instances whose keys are the to_field values.
            (to_field,) = self.field.to_fields
            if to_field is not None:
                related_model_meta = self.field.related_model._meta
                pk_field_name = related_model_meta.pk and related_model_meta.pk.name
                if to_field != pk_field_name:
                    sub_identity_map = {rel_obj_attr(obj)[0]: obj for obj in sub_identity_map.values()}

            new_instances = []
            prefix = []
            for instance in instances:
                rel_pk = instance_attr(instance)[0]
                rel_obj = sub_identity_map.get(rel_pk)
                if rel_obj is not None:
                    prefix.append(rel_obj)
                else:
                    new_instances.append(instance)
            instances = new_instances
        else:
            prefix = []

        # FIXME: This will need to be revisited when we introduce support for
        # composite fields. In the meantime we take this practical approach to
        # solve a regression on 1.6 when the reverse manager in hidden
        # (related_name ends with a '+'). Refs #21410.
        # The check for len(...) == 1 is a special case that allows the query
        # to be join-less and smaller. Refs #21760.
        if instances:
            if self.field.remote_field.is_hidden() or len(self.field.foreign_related_fields) == 1:
                rhs = set(instance_attr(inst)[0] for inst in instances)
                query = {"%s__in" % related_field.name: rhs}
                if rhs == set([None]):
                    queryset = queryset.none()
                else:
                    query = {"%s__in" % related_field.name: rhs}
                    queryset = queryset.filter(**query)
            else:
                query = {"%s__in" % self.field.related_query_name(): instances}
            queryset = queryset.filter(**query)
        else:
            queryset = queryset.none()

        cache_name = getattr(self, "cache_name", self.field.get_cache_name())
        queryset = ForwardDescriptorPrefetchQuerySetWrapper(
            self._self_identity_map, self.field, instances_dict, prefix, queryset
        )
        return (queryset, rel_obj_attr, instance_attr, True, cache_name, False)



[docs]class ReverseOneToOnePrefetchQuerySetWrapper(IdentityMapPrefetchQuerySetWrapper):
    __slots__ = ("_self_related", "_self_instances_dict")

    def __init__(self, identity_map, related, instances_dict, queryset):
        super().__init__(identity_map, queryset)
        self._self_related = related
        self._self_instances_dict = instances_dict

    def __iter__(self):
        field = self._self_related.field
        (to_field,) = field.to_fields

        # Check to see if the to_field for the relation is to the related
        # model's primary key.  If is not, then we need to get a dictionary
        # of instances whose keys are the to_field values.
        instances_dict = self._self_instances_dict
        if to_field is not None:
            related_model_meta = field.related_model._meta
            pk_field_name = related_model_meta.pk and related_model_meta.pk.name
            if to_field != pk_field_name:
                instance_attr = self._self_related.field.get_foreign_related_value
                instances_dict = {instance_attr(obj): obj for obj in self._self_instances_dict.values()}

        # Go through all of the related objects, apply the identity map, and
        # set the instance on the related object
        rel_obj_attr = self._self_related.field.get_local_related_value
        rel_obj_cache_name = self._self_related.field.get_cache_name()
        for rel_obj in self.__wrapped__:
            rel_obj = self._self_identity_map[rel_obj]
            instance = instances_dict[rel_obj_attr(rel_obj)]
            setattr(rel_obj, rel_obj_cache_name, instance)
            yield rel_obj



[docs]class ReverseOneToOneDescriptorPrefetchWrapper(IdentityMapObjectProxy):
    def get_prefetch_queryset(self, instances, queryset=None):
        if queryset is None:
            queryset = self.get_queryset()
        queryset._add_hints(instance=instances[0])

        # rel_obj_attr = self.related.field.get_local_related_value
        # rel_obj_attr = attrgetter(self.related.field.attname)
        # def instance_attr(obj):
        #     return obj._get_pk_val()

        rel_obj_attr = self.related.field.get_local_related_value
        instance_attr = self.related.field.get_foreign_related_value

        instances_dict = {instance_attr(inst): inst for inst in instances}
        query = {"%s__in" % self.related.field.name: instances}
        queryset = queryset.filter(**query)

        # Since we're going to assign directly in the cache,
        # we must manage the reverse relation cache manually.
        queryset = ReverseOneToOnePrefetchQuerySetWrapper(
            self._self_identity_map, self.related, instances_dict, queryset
        )
        cache_name = getattr(self, "cache_name", self.related.get_cache_name())
        return (queryset, rel_obj_attr, instance_attr, True, cache_name, False)



[docs]class ReverseManyToOnePrefetchQuerySetWrapper(IdentityMapPrefetchQuerySetWrapper):
    __slots__ = ("_self_field", "_self_instances_dict")

    def __init__(self, identity_map, field, instances_dict, queryset):
        super().__init__(identity_map, queryset)
        self._self_field = field
        self._self_instances_dict = instances_dict

    def __iter__(self):
        rel_obj_attr = self._self_field.get_local_related_value
        for rel_obj in self.__wrapped__:
            rel_obj = self._self_identity_map[rel_obj]
            instance = self._self_instances_dict[rel_obj_attr(rel_obj)]
            setattr(rel_obj, self._self_field.name, instance)

            yield rel_obj



[docs]class ReverseManyToOneDescriptorPrefetchWrapper(IdentityMapObjectProxy):
    def get_prefetch_queryset(self, instances, queryset=None):
        if queryset is None:
            queryset = super(type(self.__wrapped__), self.__wrapped__).get_queryset()

        queryset._add_hints(instance=instances[0])
        queryset = queryset.using(queryset._db or self._db)

        rel_obj_attr = self.field.get_local_related_value
        instance_attr = self.field.get_foreign_related_value
        instances_dict = {instance_attr(inst): inst for inst in instances}
        query = {"%s__in" % self.field.name: instances}
        queryset = queryset.filter(**query)

        # Since we just bypassed this class' get_queryset(), we must manage
        # the reverse relation manually.
        queryset = ReverseManyToOnePrefetchQuerySetWrapper(
            self._self_identity_map, self.field, instances_dict, queryset
        )
        cache_name = self.field.remote_field.get_cache_name()

        return (queryset, rel_obj_attr, instance_attr, False, cache_name, False)



[docs]class ManyToManyPrefetchQuerySetWrapper(IdentityMapPrefetchQuerySetWrapper):
    __slots__ = ("_self_rel_obj_attr", "_self_memo")

    def __init__(self, identity_map, queryset, rel_obj_attr):
        super().__init__(identity_map, queryset)
        self._self_rel_obj_attr = rel_obj_attr
        self._self_memo = {}

    def __iter__(self):
        for rel_obj in self.__wrapped__:
            self._self_memo.setdefault(rel_obj, []).append(self._self_rel_obj_attr(rel_obj))
            yield self._self_identity_map[rel_obj]

    def rel_obj_attr(self, rel_obj):
        return self._self_memo[rel_obj].pop()



[docs]class ManyToManyRelatedManagerWrapper(IdentityMapObjectProxy):
    def get_prefetch_queryset(self, instances, queryset=None):
        prefetch_tuple = self.__wrapped__.get_prefetch_queryset(instances, queryset=queryset)
        rel_qs, rel_obj_attr = prefetch_tuple[:2]
        rel_qs_wrapper = ManyToManyPrefetchQuerySetWrapper(self._self_identity_map, rel_qs, rel_obj_attr)
        return (rel_qs_wrapper, rel_qs_wrapper.rel_obj_attr) + prefetch_tuple[2:]



[docs]class GenericForeignKeyPrefetchWrapper(IdentityMapObjectProxy):
    def get_prefetch_queryset(self, instances, queryset=None):
        ct_attname = self.model._meta.get_field(self.ct_field).get_attname()

        # Go through and check for instances which may have already their
        # content_object fetched.
        prefix = []  # list of already fetched related objects
        new_instances = []  # list of instances whose related objects need fetching
        for instance in instances:
            # Determine the content type for the generic foreign key
            ct_id = getattr(instance, ct_attname)
            if ct_id is None:
                continue

            ct = self.get_content_type(id=ct_id)  # todo: do we need "using" here?
            model = ct.model_class()

            # Check to see the corresponding object is in the identity map
            fk_val = getattr(instance, self.fk_field)
            sub_identity_map = self._self_identity_map.get_map_for_model(model)
            rel_obj = sub_identity_map.get(fk_val)

            if rel_obj is not None:
                prefix.append(rel_obj)
            else:
                new_instances.append(instance)

        # We can use the underlying get_prefetch_queryset method since
        # it doesn't manipulate new_instances or any of the related objects
        prefetch_data = self.__wrapped__.get_prefetch_queryset(new_instances, queryset)
        queryset = GenericForeignKeyPrefetchQuerySetWrapper(self._self_identity_map, prefix, prefetch_data[0])
        return (queryset,) + prefetch_data[1:]



[docs]class GenericForeignKeyPrefetchQuerySetWrapper(IdentityMapPrefetchQuerySetWrapper):
    """
    This wrapper yields the contents of :attr:`_self_prefix` before yielding
    the contents of the wrapped object.
    """

    __slots__ = ("_self_prefix",)

    def __init__(self, identity_map, prefix, queryset):
        super().__init__(identity_map, queryset)
        self._self_prefix = prefix

    def __iter__(self):
        all_related_objects = itertools.chain(self._self_prefix, self.__wrapped__)
        for rel_obj in all_related_objects:
            yield self._self_identity_map[rel_obj]
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