

    
      
          
            
  
Django-mailbox
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 [https://travis-ci.org/coddingtonbear/django-mailbox]How many times have you had to consume some sort of POP3, IMAP, or local mailbox for incoming content,
or had to otherwise construct an application driven by e-mail?
One too many times, I’m sure.

This small Django application will allow you to specify mailboxes that you would like consumed for incoming content;
the e-mail will be stored, and you can process it at will (or, if you’re in a hurry, by subscribing to a signal).

The Django-mailbox retrieves the e-mail messages by eg. IMAP, POP and then erases them to not download again the next time. Django-mailbox is not a typical mail program, and is a development library that makes it easy to process email messages in Django. A mailbox in that case plays the role of a message queue that needs to be processed. Messages processed from the queue are removed from the queue.
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Installation


	You can either install from pip:

pip install django-mailbox





or checkout and install the source from the github repository [https://github.com/coddingtonbear/django-mailbox/]:

git clone https://github.com/coddingtonbear/django-mailbox.git
cd django-mailbox
python setup.py install







	After you have installed the package,
add django_mailbox to the INSTALLED_APPS setting in
your project’s settings.py file.


	From your project folder, run python manage.py migrate django_mailbox to
create the required database tables.


	Head to your project’s Django Admin and create a mailbox to consume.





Note

Once you have entered a mailbox to consume, you can easily verify that you
have properly configured your mailbox by either:


	From the Django Admin, using the ‘Get New Mail’ action from the action
dropdown on the Mailbox changelist
(http://yourproject.com/admin/django_mailbox/mailbox/).


	Or from a shell opened to your project’s directory, using the
getmail management command by running:

python manage.py getmail














          

      

      

    

  

    
      
          
            
  
Supported Mailbox Types

Django Mailbox supports polling both common internet mailboxes like
POP3 and IMAP as well as local file-based mailboxes.


‘Protocol’ Options






	Mailbox Type

	‘Protocol’://

	Notes





	POP3

	pop3://

	Can also specify SSL with pop3+ssl://



	IMAP

	imap://

	Can also specify SSL with imap+ssl:// or STARTTLS with imap+tls; additional configuration is also possible: see POP3 and IMAP Mailboxes for details.



	Gmail IMAP

	gmail+ssl://

	Uses OAuth authentication for  Gmail’s IMAP transport.  See gmail-oauth for details.



	Maildir

	maildir://

	


	Mbox

	mbox://

	


	Babyl

	babyl://

	


	MH

	mh://

	


	MMDF

	mmdf://

	


	Piped Mail

	empty

	See Receiving mail directly from Exim4 or Postfix via a pipe







Warning

Unless you are using IMAP’s ‘Archive’ feature,
this will delete any messages it can find in the inbox you specify;
do not use an e-mail inbox that you would like to share between
applications.




POP3 and IMAP Mailboxes

Mailbox URIs are in the normal URI format:

protocol://username:password@domain





Basic IMAP Example: imap://username:password@server

Basic POP3 Example: pop3://username:password@server

Most mailboxes these days are SSL-enabled;
if yours use plain SSL add +ssl to the protocol section of your URI,
but for STARTTLS add +tls.
Also, if your username or password include any non-ascii characters,
they should be URL-encoded  (for example, if your username includes an
@, it should be changed to %40 in your URI).

For a verbose example, if you have an account named
youremailaddress@gmail.com with a password
of 1234 on GMail, which uses a IMAP server of imap.gmail.com (requiring
SSL) and you would like to fetch new emails from folder named Myfolder and archive them after processing
into a folder named Archived, you
would enter the following as your URI:

imap+ssl://youremailaddress%40gmail.com:1234@imap.gmail.com?archive=Archived&folder=Myfolder






Additional IMAP Mailbox Features

If you are using an IMAP Mailbox, you have two additional configuration
options that you can set by appending parameters to the end of your
mailbox URI.


Specifying the source folder

Although by default, Django Mailbox will consume messages from your ‘INBOX’
folder, you can specify the folder from which you’d like messages consumed
by specifying the folder URI query parameter; for example, to instead
consume from the folder named ‘MyFolder’, you could add ?folder=MyFolder
to the end of your URI:

imap+ssl://youremailaddress%40gmail.com:1234@imap.gmail.com?folder=MyFolder







Specifying an archive folder

Django Mailbox will delete messages immediately after processing them,
but you can specify an IMAP folder to which the messages should be copied
before the original message is deleted.

To archive email messages, add the archive folder
name as a query parameter to the URI.  For example, if your mailbox has a
folder named myarchivefolder that you would like to copy messages to
after processing, add ?archive=myarchivefolder to the end of the URI:

imap+ssl://youremailaddress%40gmail.com:1234@imap.gmail.com?archive=myarchivefolder





If you want to specifying both folder use &:

imap+ssl://youremailaddress%40gmail.com:1234@imap.gmail.com?archive=myarchivefolder&folder=MyFolder









Gmail IMAP with Oauth2 authentication

For added security, Gmail supports using OAuth2 for authentication [https://developers.google.com/gmail/xoauth2_protocol].
To handle the handshake and storing the credentials, use python-social-auth [https://github.com/python-social-auth].

The Gmail Mailbox is also a regular IMAP mailbox,
but the password you specify will be ignored if OAuth2 authentication succeeds.
It will fall back to use your specified password as needed.

Build your URI accordingly:

gmail+ssl://youremailaddress%40gmail.com:oauth2@imap.gmail.com?archive=Archived







Local File-based Mailboxes

If you happen to want to consume a file-based mailbox like an Maildir, Mbox,
Babyl, MH, or MMDF mailbox, you can use this too by entering the appropriate
‘protocol’ in the URI.  If you had a maildir, for example, at /var/mail/,
you would enter a URI like:

maildir:///var/mail





Note that there is an additional / in the above URI after the protocol;
this is important.





          

      

      

    

  

    
      
          
            
  
Getting incoming mail


In your code

Mailbox instances have a method named get_new_mail;
this method will gather new messages from the server.



Using the Django Admin

From the ‘Mailboxes’ page in the Django Admin,
check the box next to each of the mailboxes you’d like to fetch e-mail from,
select ‘Get new mail’ from the action selector at the top of the list
of mailboxes, then click ‘Go’.



Using a cron job

You can easily consume incoming mail by running the management command named
getmail  (optionally with an argument of the name of the mailbox you’d like
to get the mail for).:

python manage.py getmail







Receiving mail directly from Exim4 or Postfix via a pipe

Django Mailbox’s processincomingmessage management command accepts, via
stdin, incoming messages.
You can configure Postfix or Exim4 to pipe incoming mail to this management
command to import messages directly without polling.

You need not configure mailbox settings when piping-in messages,
mailbox entries will be automatically created matching the e-mail address to
which incoming messages are sent,
but if you would like to specify the mailbox name,
you may provide a single argument to the processincmingmessage command
specifying the name of the mailbox you would like it to use
(and, if necessary, create).


Receiving Mail from Exim4

To configure Exim4 to receive incoming mail,
start by adding a new router configuration to your Exim4 configuration like:

django_mailbox:
  debug_print = 'R: django_mailbox for $localpart@$domain'
  driver = accept
  transport = send_to_django_mailbox
  domains = mydomain.com
  local_parts = emailusernameone : emailusernametwo





Make sure that the e-mail addresses you would like handled by Django Mailbox
are not handled by another router;
you may need to disable some existing routers.

Change the contents of local_parts to match a colon-delimited list of
usernames for which you would like to receive mail.
For example, if one of the e-mail addresses targeted at this machine is
jane@example.com,
the contents of local_parts would be, simply jane.


Note

If you would like messages addressed to any account @mydomain.com
to be delivered to django_mailbox, simply omit the above local_parts
setting.  In the same vein, if you would like messages addressed to
any domain or any local domains, you can omit the domains setting
or set it to +local_domains respectively.



Next, a new transport configuration to your Exim4 configuration:

send_to_django_mailbox:
  driver = pipe
  command = /path/to/your/environments/python /path/to/your/projects/manage.py processincomingmessage
  user = www-data
  group = www-data
  return_path_add
  delivery_date_add





Like your router configuration, transport configuration should be altered to
match your environment.
First, modify the command setting such that it points at the proper
python executable
(if you’re using a virtual environment, you’ll want to direct that at the
python executable in your virtual environment)
and project manage.py script.
Additionally, you’ll need to set user and group such that
they match a reasonable user and group
(on Ubuntu, www-data suffices for both).



Receiving mail from Postfix

Although I have not personally tried using Postfix for this,
Postfix is capable of delivering new mail to a script using pipe.
Please consult the
Postfix documentation for pipe here [http://www.postfix.org/pipe.8.html].
You may want to consult the above Exim4 configuration for tips.






          

      

      

    

  

    
      
          
            
  
Subscribing to the incoming mail signal

To subscribe to the incoming mail signal, following this lead:

from django_mailbox.signals import message_received
from django.dispatch import receiver

@receiver(message_received)
def dance_jig(sender, message, **args):
    print "I just recieved a message titled %s from a mailbox named %s" % (message.subject, message.mailbox.name, )






Warning

As with all django signals [https://docs.djangoproject.com/en/dev/topics/signals/],
this should be loaded either in an app’s models.py
or somewhere else loaded early on.
If you do not load it early enough, the signal may be fired before your
signal handler’s registration is processed!






          

      

      

    

  

    
      
          
            
  
Development

Here we describe the development process overview. It’s in F.A.Q. format to
make it simple.


How to file a ticket?

Just go to https://github.com/coddingtonbear/django-mailbox and create new
one.



How do I get involved?

It’s simple! If you want to fix a bug, extend documentation or whatever you
think is appropriate for the project and involves changes, just fork the
project on github (https://github.com/coddingtonbear/django-mailbox), create a
separate branch, hack on it, publish changes at your fork and create a pull
request.



Why my issue/pull request was closed?

We usually put an explonation while we close issue or PR. It might be for
various reasons, i.e. there were no reply for over a month after our last
comment, there were no tests for the changes etc.



How to do a new release?

To enroll a new release you should perform the following task:


	Ensure the file CHANGELOG.rst reflects all important changes.


	Ensure the file CHANGELOG.rst includes a new version identifier and current release date.


	Execute bumpversion patch (or accordingly - see Semantic Versioning 2.0 [http://semver.org/] ) to reflect changes in codebase.


	Commit changes to the codebase, e.g. git commit -m "Release 1.4.8" -a.


	Tag a new release, e.g. git tag "1.4.8".


	Push new tag to repo - git push origin --tags.


	Push a new release to PyPI - python setup.py sdist bdist_wheel upload.






How to add support for a new Django version?

Changes are only necessary for new minor or major Django versions.

To add support for a new version perform the following task:


	Ensure that tox.ini file reflects support for new Django release.


	Verify in tox that the code is executed correctly on all versions of the Python interpreter.


	Ensure that .travis.yml file reflects support for new Django release. Note the excluded versions of the Python interpreter.


	Verify by pushing changes on a separate branch to see if the changes in TravisCI are correct.


	Proceed to the standard procedure for a new package release (see How to do a new release? ).




A spreadsheet with generator is available [https://docs.google.com/spreadsheets/d/1YsVPDeOAgf_c_7XOXh6SZUO2ebMNoFXysxfj4r1tFiM/edit?usp=sharing] that can assist this process.
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Class Documentation


Mailbox


	
class django_mailbox.models.Mailbox(id, name, uri, from_email, active, last_polling)[source]

	
	Parameters

	
	id (AutoField) – Id


	name (CharField) – Name


	uri (CharField) – Example: imap+ssl://myusername:mypassword@someserver Internet transports include ‘imap’ and ‘pop3’; common local file transports include ‘maildir’, ‘mbox’, and less commonly ‘babyl’, ‘mh’, and ‘mmdf’. Be sure to urlencode your username and password should they contain illegal characters (like @, :, etc).


	from_email (CharField) – Example: MailBot &lt;mailbot@yourdomain.com&gt;’From’ header to set for outgoing email.If you do not use this e-mail inbox for outgoing mail, this setting is unnecessary.If you send e-mail without setting this, your ‘From’ header will’be set to match the setting DEFAULT_FROM_EMAIL.


	active (BooleanField) – Check this e-mail inbox for new e-mail messages during polling cycles.  This checkbox does not have an effect upon whether mail is collected here when this mailbox receives mail from a pipe, and does not affect whether e-mail messages can be dispatched from this mailbox.


	last_polling (DateTimeField) – The time of last successful polling for messages.It is blank for new mailboxes and is not set for mailboxes that only receive messages via a pipe.









	
exception DoesNotExist

	




	
exception MultipleObjectsReturned

	




	
active_mailboxes = <django_mailbox.models.ActiveMailboxManager object>

	




	
archive

	Returns (if specified) the folder to archive messages to.






	
folder

	Returns (if specified) the folder to fetch mail from.






	
get_connection()[source]

	Returns the transport instance for this mailbox.

These will always be instances of
django_mailbox.transports.base.EmailTransport.






	
get_new_mail(condition=None)[source]

	Connect to this transport and fetch new messages.






	
location

	Returns the location (domain and path) of messages.






	
messages

	Accessor to the related objects manager on the reverse side of a
many-to-one relation.

In the example:

class Child(Model):
    parent = ForeignKey(Parent, related_name='children')





parent.children is a ReverseManyToOneDescriptor instance.

Most of the implementation is delegated to a dynamically defined manager
class built by create_forward_many_to_many_manager() defined below.






	
objects = <django.db.models.manager.Manager object>

	




	
password

	Returns the password to use for fetching messages.






	
port

	Returns the port to use for fetching messages.






	
process_incoming_message(message)[source]

	Process a message incoming to this mailbox.






	
record_outgoing_message(message)[source]

	Record an outgoing message associated with this mailbox.






	
type

	Returns the ‘transport’ name for this mailbox.






	
use_ssl

	Returns whether or not this mailbox’s connection uses SSL.






	
use_tls

	Returns whether or not this mailbox’s connection uses STARTTLS.






	
username

	Returns the username to use for fetching messages.











Message


	
class django_mailbox.models.Message(id, mailbox, subject, message_id, in_reply_to, from_header, to_header, outgoing, body, encoded, processed, read, eml)[source]

	
	Parameters

	
	id (AutoField) – Id


	mailbox_id (ForeignKey to Mailbox) – Mailbox


	subject (CharField) – Subject


	message_id (CharField) – Message id


	in_reply_to_id (ForeignKey to Message) – In reply to


	from_header (CharField) – From header


	to_header (TextField) – To header


	outgoing (BooleanField) – Outgoing


	body (TextField) – Body


	encoded (BooleanField) – True if the e-mail body is Base64 encoded


	processed (DateTimeField) – Processed


	read (DateTimeField) – Read


	eml (FileField) – Original full content of message









	
exception DoesNotExist

	




	
exception MultipleObjectsReturned

	




	
address

	Property allowing one to get the relevant address(es).

In earlier versions of this library, the model had an address field
storing the e-mail address from which a message was received.  During
later refactorings, it became clear that perhaps storing sent messages
would also be useful, so the address field was replaced with two
separate fields.






	
attachments

	Accessor to the related objects manager on the reverse side of a
many-to-one relation.

In the example:

class Child(Model):
    parent = ForeignKey(Parent, related_name='children')





parent.children is a ReverseManyToOneDescriptor instance.

Most of the implementation is delegated to a dynamically defined manager
class built by create_forward_many_to_many_manager() defined below.






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

	Delete this message and all stored attachments.






	
eml

	The descriptor for the file attribute on the model instance. Returns a
FieldFile when accessed so you can do stuff like:

>>> from myapp.models import MyModel
>>> instance = MyModel.objects.get(pk=1)
>>> instance.file.size





Assigns a file object on assignment so you can do:

>>> with open('/path/to/hello.world', 'r') as f:
...     instance.file = File(f)










	
from_address

	Returns the address (as a list) from which this message was received


Note

This was once (and probably should be) a string rather than a list,
but in a pull request received long, long ago it was changed;
presumably to make the interface identical to that of
to_addresses.








	
get_body()[source]

	Returns the body field of this record.

This will automatically base64-decode the message contents
if they are encoded as such.






	
get_email_object()[source]

	Returns an email.message.Message instance representing the
contents of this message and all attachments.

See [email.Message.Message] for more information as to what methods
and properties are available on email.message.Message instances.


Note

Depending upon the storage methods in use (specifically –
whether DJANGO_MAILBOX_STORE_ORIGINAL_MESSAGE is set
to True, this may either create a “rehydrated” message
using stored attachments, or read the message contents stored
on-disk.








	
get_next_by_processed(**morekwargs)

	




	
get_previous_by_processed(**morekwargs)

	




	
html

	Returns the message body matching content type ‘text/html’.






	
in_reply_to

	Accessor to the related object on the forward side of a many-to-one or
one-to-one relation.

In the example:

class Child(Model):
    parent = ForeignKey(Parent, related_name='children')





child.parent is a ForwardManyToOneDescriptor instance.






	
incoming_messages = <django_mailbox.models.IncomingMessageManager object>

	




	
mailbox

	Accessor to the related object on the forward side of a many-to-one or
one-to-one relation.

In the example:

class Child(Model):
    parent = ForeignKey(Parent, related_name='children')





child.parent is a ForwardManyToOneDescriptor instance.






	
objects = <django.db.models.manager.Manager object>

	




	
outgoing_messages = <django_mailbox.models.OutgoingMessageManager object>

	




	
replies

	Accessor to the related objects manager on the reverse side of a
many-to-one relation.

In the example:

class Child(Model):
    parent = ForeignKey(Parent, related_name='children')





parent.children is a ReverseManyToOneDescriptor instance.

Most of the implementation is delegated to a dynamically defined manager
class built by create_forward_many_to_many_manager() defined below.






	
reply(message)[source]

	Sends a message as a reply to this message instance.

Although Django’s e-mail processing will set both Message-ID
and Date upon generating the e-mail message, we will not be able
to retrieve that information through normal channels, so we must
pre-set it.






	
set_body(body)[source]

	Set the body field of this record.

This will automatically base64-encode the message contents to
circumvent a limitation in earlier versions of Django in which
no fields existed for storing arbitrary bytes.






	
text

	Returns the message body matching content type ‘text/plain’.






	
to_addresses

	Returns a list of addresses to which this message was sent.






	
unread_messages = <django_mailbox.models.UnreadMessageManager object>

	









Message Attachment


	
class django_mailbox.models.MessageAttachment(id, message, headers, document)[source]

	
	Parameters

	
	id (AutoField) – Id


	message_id (ForeignKey to Message) – Message


	headers (TextField) – Headers


	document (FileField) – Document









	
exception DoesNotExist

	




	
exception MultipleObjectsReturned

	




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

	Deletes the attachment.






	
document

	The descriptor for the file attribute on the model instance. Returns a
FieldFile when accessed so you can do stuff like:

>>> from myapp.models import MyModel
>>> instance = MyModel.objects.get(pk=1)
>>> instance.file.size





Assigns a file object on assignment so you can do:

>>> with open('/path/to/hello.world', 'r') as f:
...     instance.file = File(f)










	
get_filename()[source]

	Returns the original filename of this attachment.






	
items()[source]

	




	
message

	Accessor to the related object on the forward side of a many-to-one or
one-to-one relation.

In the example:

class Child(Model):
    parent = ForeignKey(Parent, related_name='children')





child.parent is a ForwardManyToOneDescriptor instance.






	
objects = <django.db.models.manager.Manager object>

	











          

      

      

    

  

    
      
          
            
  
Message Storage Details

First, it may be helpful to know a little bit about how e-mail messages
are actually sent across the wire:

MIME-Version: 1.0
Received: by 10.221.0.211 with HTTP; Sun, 20 Jan 2013 12:07:07 -0800 (PST)
X-Originating-IP: [24.22.122.177]
Date: Sun, 20 Jan 2013 12:07:07 -0800
Delivered-To: test@adamcoddington.net
Message-ID: <CAMdmm+jYCgrxrekAxszmDnBjAytcBym-Ec+uM-+HEtzuKy=M_g@mail.gmail.com>
Subject: Message With Attachment
From: Adam Coddington <test@adamcoddington.net>
To: Adam Coddington <test@adamcoddington.net>
Content-Type: multipart/mixed; boundary=047d7b33dd729737fe04d3bde348

--047d7b33dd729737fe04d3bde348
Content-Type: text/plain; charset=UTF-8

This message has an attachment.

--047d7b33dd729737fe04d3bde348
Content-Type: image/png; name="heart.png"
Content-Disposition: attachment; filename="heart.png"
Content-Transfer-Encoding: base64
X-Attachment-Id: f_hc6mair60

iVBORw0KGgoAAAANSUhEUgAAAA4AAAAOCAYAAAFoTx1HAAAAzUlEQVQoz32RWxXDIBBEr4NIQEIl
ICESkFAJkRAJSIgEpEQCEqYfu6QUkn7sCcyDGQiSACKSKCAkGwBJwhDwZQNMEiYAIBdQvk7rfaHf
AO8NBJwCxTGhtFgTHVNaNaJeWFu44AXEHzKCktc7zZ0vss+bMoHSiM2b9mQoX1eZCgGqnWskY3gi
XXAAxb8BqFiUgBNY7k49Tu/kV7UKPsefrjEOT9GmghYzrk9V03pjDGYKj3d0c06dKZkpTboRaD9o
B+1m2m81d2Az948xzgdjLaFe95e83AAAAABJRU5ErkJggg==

--047d7b33dd729737fe04d3bde348--





Messages are grouped into multiple message payload parts, and should binary
attachments exist, they are encoded into text using, generally, base64 or
quoted-printable encodings.

Earlier versions of this library would preserve the above text verbatim in the
database, but neither of the above encodings are very efficient methods of
storing binary data, and databases aren’t really ideal for storing large
chunks of binary data anyway.

Modern versions of this library (>=2.1) will walk through the original message,
write models.MessageAttachment records for each non-text attachment,
and alter the message body removing the original payload component, but writing
a custom header providing the library enough information to re-build the
message in the event that one needs a python email.message.Message object.

MIME-Version: 1.0
Received: by 10.221.0.211 with HTTP; Sun, 20 Jan 2013 12:07:07 -0800 (PST)
X-Originating-IP: [24.22.122.177]
Date: Sun, 20 Jan 2013 12:07:07 -0800
Delivered-To: test@adamcoddington.net
Message-ID: <CAMdmm+jYCgrxrekAxszmDnBjAytcBym-Ec+uM-+HEtzuKy=M_g@mail.gmail.com>
Subject: Message With Attachment
From: Adam Coddington <test@adamcoddington.net>
To: Adam Coddington <test@adamcoddington.net>
Content-Type: multipart/mixed; boundary=047d7b33dd729737fe04d3bde348

--047d7b33dd729737fe04d3bde348
Content-Type: text/plain; charset=UTF-8

This message has an attachment.

--047d7b33dd729737fe04d3bde348
X-Django-Mailbox-Interpolate-Attachment: 1308


--047d7b33dd729737fe04d3bde348--





The above payload is what would continue to be stored in the database.
Although in this constructed example, this reduces the message’s size only
marginally, in most instances, attached files are much larger than the
attachment shown here.


Note

Email message bodies are base-64 encoded when stored in the database.



Although the attachment is no longer preserved in the message body above,
and only the X-Django-Mailbox-Interpolate-Attachment: 1308 header remains
in the place of the original attachment, the attachment was stored in a
django_mailbox.MesageAttachment record:








	Field

	Value

	Description





	Primary Key

	1308

	Uniquely generated for each attachment.



	Headers

	Content-Type: image/png; name="heart.png"
Content-Disposition: attachment; filename="heart.png"
Content-Transfer-Encoding: base64
X-Attachment-Id: f_hc6mair60

	Raw headers from the actual message’s payload part.



	File

	(binary file object)

	References a stored-on-disk binary file corresponding with this
attachment.






And were one to run the django_mailbox.Message instance’s
get_email_object method, the following message will be returned:

MIME-Version: 1.0
Received: by 10.221.0.211 with HTTP; Sun, 20 Jan 2013 12:07:07 -0800 (PST)
X-Originating-IP: [24.22.122.177]
Date: Sun, 20 Jan 2013 12:07:07 -0800
Delivered-To: test@adamcoddington.net
Message-ID: <CAMdmm+jYCgrxrekAxszmDnBjAytcBym-Ec+uM-+HEtzuKy=M_g@mail.gmail.com>
Subject: Message With Attachment
From: Adam Coddington <test@adamcoddington.net>
To: Adam Coddington <test@adamcoddington.net>
Content-Type: multipart/mixed; boundary=047d7b33dd729737fe04d3bde348

--047d7b33dd729737fe04d3bde348
Content-Type: text/plain; charset=UTF-8

This message has an attachment.

--047d7b33dd729737fe04d3bde348
Content-Type: image/png; name="heart.png"
Content-Disposition: attachment; filename="heart.png"
X-Attachment-Id: f_hc6mair60
Content-Transfer-Encoding: base64

iVBORw0KGgoAAAANSUhEUgAAAA4AAAAOCAYAAAFoTx1HAAAAzUlEQVQoz32RWxXDIBBEr4NIQEIl
ICESkFAJkRAJSIgEpEQCEqYfu6QUkn7sCcyDGQiSACKSKCAkGwBJwhDwZQNMEiYAIBdQvk7rfaHf
AO8NBJwCxTGhtFgTHVNaNaJeWFu44AXEHzKCktc7zZ0vss+bMoHSiM2b9mQoX1eZCgGqnWskY3gi
XXAAxb8BqFiUgBNY7k49Tu/kV7UKPsefrjEOT9GmghYzrk9V03pjDGYKj3d0c06dKZkpTboRaD9o
B+1m2m81d2Az948xzgdjLaFe95e83AAAAABJRU5ErkJggg==

--047d7b33dd729737fe04d3bde348--






Note

Note that although the above is functionally identical to the originally
received message, there were changes in the order of headers in rehydrated
message components, and whitespace changes are also possible (but not
shown above).






          

      

      

    

  

    
      
          
            
  
Settings


	DJANGO_MAILBOX_ADMIN_ENABLED


	Default: True


	Type: boolean


	Controls whether mailboxes appear in the Django Admin.






	DJANGO_MAILBOX_STRIP_UNALLOWED_MIMETYPES


	Default: False


	Type: boolean


	Controls whether or not we remove mimetypes not specified in
DJANGO_MAILBOX_PRESERVED_MIMETYPES from the message prior to storage.






	DJANGO_MAILBOX_ALLOWED_MIMETYPES


	Default ['text/html', 'text/plain']


	Type: list


	Should DJANGO_MAILBOX_STRIP_UNALLOWED_MIMETYPES be True, this is
a list of mimetypes that will not be stripped from the message prior
to processing attachments.
Has no effect unless DJANGO_MAILBOX_STRIP_UNALLOWED_MIMETYPES
is set to True.






	DJANGO_MAILBOX_TEXT_STORED_MIMETYPES


	Default: ['text/html', 'text/plain']


	Type: list


	A list of mimetypes that will remain stored in the text body of the
message in the database.  See Message Storage Details.






	DJANGO_MAILBOX_ALTERED_MESSAGE_HEADER


	Default: X-Django-Mailbox-Altered-Message


	Type: string


	Header to add to a message payload part in the event that the message
cannot be reproduced accurately. Possible values include:


	Missing: The message could not be reconstructed because the message
payload component (stored outside this database record) could not be
found.  This will be followed by a semicolon (;) and a short, more
detailed description of which record was not found.


	Stripped The message could not be reconstructed because the message
payload component was intentionally stripped from the message body prior
to storage.  This will be followed by a semicolon (;) and a short,
more detailed description of why this payload component was stripped.










	DJANGO_MAILBOX_ATTACHMENT_INTERPOLATION_HEADER


	Default: X-Django-Mailbox-Interpolate-Attachment


	Type: string


	Header to add to the temporary ‘dehydrated’ message body in lieu of
a non-text message payload component. The value of this header will be used
to ‘rehydrate’ the message into a proper e-mail object in the event of
a message instance’s get_email_object method being called.  Value of
this field is the primary key of the django_mailbox.MessageAttachment
instance currently storing this payload component’s contents.






	DJANGO_MAILBOX_ATTACHMENT_UPLOAD_TO


	Default: mailbox_attachments/%Y/%m/%d/


	Type: string


	Attachments will be saved to this location. Specifies the upload_to setting
for the attachment FileField. For more on FileFields and upload_to, see the
Django docs [https://docs.djangoproject.com/en/dev/topics/http/file-uploads/#handling-uploaded-files-with-a-model]






	DJANGO_MAILBOX_MAX_MESSAGE_SIZE


	Default: False


	Type: integer


	If this is set, it will be read as a number of
bytes.  Any messages above that size will not be
downloaded.  2000000 is 2 Megabytes.






	DJANGO_MAILBOX_STORE_ORIGINAL_MESSAGE


	Default: False


	Type: boolean


	Controls whether or not we store original messages in eml field
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  Source code for django.db.models.manager

import copy
import inspect
from importlib import import_module

from django.db import router
from django.db.models.query import QuerySet
from django.utils import six
from django.utils.encoding import python_2_unicode_compatible


def ensure_default_manager(cls):
    """
    Ensures that a Model subclass contains a default manager  and sets the
    _default_manager attribute on the class. Also sets up the _base_manager
    points to a plain Manager instance (which could be the same as
    _default_manager if it's not a subclass of Manager).
    """
    if cls._meta.swapped:
        setattr(cls, 'objects', SwappedManagerDescriptor(cls))
        return
    if not getattr(cls, '_default_manager', None):
        if any(f.name == 'objects' for f in cls._meta.fields):
            raise ValueError(
                "Model %s must specify a custom Manager, because it has a "
                "field named 'objects'" % cls.__name__
            )
        # Create the default manager, if needed.
        cls.add_to_class('objects', Manager())
        cls._base_manager = cls.objects
    elif not getattr(cls, '_base_manager', None):
        default_mgr = cls._default_manager.__class__
        if (default_mgr is Manager or
                getattr(default_mgr, "use_for_related_fields", False)):
            cls._base_manager = cls._default_manager
        else:
            # Default manager isn't a plain Manager class, or a suitable
            # replacement, so we walk up the base class hierarchy until we hit
            # something appropriate.
            for base_class in default_mgr.mro()[1:]:
                if (base_class is Manager or
                        getattr(base_class, "use_for_related_fields", False)):
                    cls.add_to_class('_base_manager', base_class())
                    return
            raise AssertionError(
                "Should never get here. Please report a bug, including your "
                "model and model manager setup."
            )


@python_2_unicode_compatible
class BaseManager(object):
    # Tracks each time a Manager instance is created. Used to retain order.
    creation_counter = 0

    #: If set to True the manager will be serialized into migrations and will
    #: thus be available in e.g. RunPython operations
    use_in_migrations = False

    def __new__(cls, *args, **kwargs):
        # We capture the arguments to make returning them trivial
        obj = super(BaseManager, cls).__new__(cls)
        obj._constructor_args = (args, kwargs)
        return obj

    def __init__(self):
        super(BaseManager, self).__init__()
        self._set_creation_counter()
        self.model = None
        self.name = None
        self._inherited = False
        self._db = None
        self._hints = {}

    def __str__(self):
        """ Return "app_label.model_label.manager_name". """
        return '%s.%s' % (self.model._meta.label, self.name)

    def deconstruct(self):
        """
        Returns a 5-tuple of the form (as_manager (True), manager_class,
        queryset_class, args, kwargs).

        Raises a ValueError if the manager is dynamically generated.
        """
        qs_class = self._queryset_class
        if getattr(self, '_built_with_as_manager', False):
            # using MyQuerySet.as_manager()
            return (
                True,  # as_manager
                None,  # manager_class
                '%s.%s' % (qs_class.__module__, qs_class.__name__),  # qs_class
                None,  # args
                None,  # kwargs
            )
        else:
            module_name = self.__module__
            name = self.__class__.__name__
            # Make sure it's actually there and not an inner class
            module = import_module(module_name)
            if not hasattr(module, name):
                raise ValueError(
                    "Could not find manager %s in %s.\n"
                    "Please note that you need to inherit from managers you "
                    "dynamically generated with 'from_queryset()'."
                    % (name, module_name)
                )
            return (
                False,  # as_manager
                '%s.%s' % (module_name, name),  # manager_class
                None,  # qs_class
                self._constructor_args[0],  # args
                self._constructor_args[1],  # kwargs
            )

    def check(self, **kwargs):
        return []

    @classmethod
    def _get_queryset_methods(cls, queryset_class):
        def create_method(name, method):
            def manager_method(self, *args, **kwargs):
                return getattr(self.get_queryset(), name)(*args, **kwargs)
            manager_method.__name__ = method.__name__
            manager_method.__doc__ = method.__doc__
            return manager_method

        new_methods = {}
        # Refs http://bugs.python.org/issue1785.
        predicate = inspect.isfunction if six.PY3 else inspect.ismethod
        for name, method in inspect.getmembers(queryset_class, predicate=predicate):
            # Only copy missing methods.
            if hasattr(cls, name):
                continue
            # Only copy public methods or methods with the attribute `queryset_only=False`.
            queryset_only = getattr(method, 'queryset_only', None)
            if queryset_only or (queryset_only is None and name.startswith('_')):
                continue
            # Copy the method onto the manager.
            new_methods[name] = create_method(name, method)
        return new_methods

    @classmethod
    def from_queryset(cls, queryset_class, class_name=None):
        if class_name is None:
            class_name = '%sFrom%s' % (cls.__name__, queryset_class.__name__)
        class_dict = {
            '_queryset_class': queryset_class,
        }
        class_dict.update(cls._get_queryset_methods(queryset_class))
        return type(class_name, (cls,), class_dict)

    def contribute_to_class(self, model, name):
        # TODO: Use weakref because of possible memory leak / circular reference.
        self.model = model
        if not self.name:
            self.name = name
        # Only contribute the manager if the model is concrete
        if model._meta.abstract:
            setattr(model, name, AbstractManagerDescriptor(model))
        elif model._meta.swapped:
            setattr(model, name, SwappedManagerDescriptor(model))
        else:
            # if not model._meta.abstract and not model._meta.swapped:
            setattr(model, name, ManagerDescriptor(self))
        if (not getattr(model, '_default_manager', None) or
                self.creation_counter < model._default_manager.creation_counter):
            model._default_manager = self

        abstract = False
        if model._meta.abstract or (self._inherited and not self.model._meta.proxy):
            abstract = True
        model._meta.managers.append((self.creation_counter, self, abstract))

    def _set_creation_counter(self):
        """
        Sets the creation counter value for this instance and increments the
        class-level copy.
        """
        self.creation_counter = BaseManager.creation_counter
        BaseManager.creation_counter += 1

    def _copy_to_model(self, model):
        """
        Makes a copy of the manager and assigns it to 'model', which should be
        a child of the existing model (used when inheriting a manager from an
        abstract base class).
        """
        assert issubclass(model, self.model)
        mgr = copy.copy(self)
        mgr._set_creation_counter()
        mgr.model = model
        mgr._inherited = True
        return mgr

    def db_manager(self, using=None, hints=None):
        obj = copy.copy(self)
        obj._db = using or self._db
        obj._hints = hints or self._hints
        return obj

    @property
    def db(self):
        return self._db or router.db_for_read(self.model, **self._hints)

    #######################
    # PROXIES TO QUERYSET #
    #######################

    def get_queryset(self):
        """
        Returns a new QuerySet object.  Subclasses can override this method to
        easily customize the behavior of the Manager.
        """
        return self._queryset_class(model=self.model, using=self._db, hints=self._hints)

    def all(self):
        # We can't proxy this method through the `QuerySet` like we do for the
        # rest of the `QuerySet` methods. This is because `QuerySet.all()`
        # works by creating a "copy" of the current queryset and in making said
        # copy, all the cached `prefetch_related` lookups are lost. See the
        # implementation of `RelatedManager.get_queryset()` for a better
        # understanding of how this comes into play.
        return self.get_queryset()

    def __eq__(self, other):
        return (
            isinstance(other, self.__class__) and
            self._constructor_args == other._constructor_args
        )

    def __ne__(self, other):
        return not (self == other)

    def __hash__(self):
        return id(self)


class Manager(BaseManager.from_queryset(QuerySet)):
    pass


class ManagerDescriptor(object):
    # This class ensures managers aren't accessible via model instances.
    # For example, Poll.objects works, but poll_obj.objects raises AttributeError.
    def __init__(self, manager):
        self.manager = manager

    def __get__(self, instance, type=None):
        if instance is not None:
            raise AttributeError("Manager isn't accessible via %s instances" % type.__name__)
        return self.manager


class AbstractManagerDescriptor(object):
    # This class provides a better error message when you try to access a
    # manager on an abstract model.
    def __init__(self, model):
        self.model = model

    def __get__(self, instance, type=None):
        raise AttributeError("Manager isn't available; %s is abstract" % (
            self.model._meta.object_name,
        ))


class SwappedManagerDescriptor(object):
    # This class provides a better error message when you try to access a
    # manager on a swapped model.
    def __init__(self, model):
        self.model = model

    def __get__(self, instance, type=None):
        raise AttributeError(
            "Manager isn't available; '%s.%s' has been swapped for '%s'" % (
                self.model._meta.app_label,
                self.model._meta.object_name,
                self.model._meta.swapped,
            )
        )


class EmptyManager(Manager):
    def __init__(self, model):
        super(EmptyManager, self).__init__()
        self.model = model

    def get_queryset(self):
        return super(EmptyManager, self).get_queryset().none()




          

      

      

    

  

    
      
          
            
  Source code for django.db.models.fields.related_descriptors

"""
Accessors for related objects.

When a field defines a relation between two models, each model class provides
an attribute to access related instances of the other model class (unless the
reverse accessor has been disabled with related_name='+').

Accessors are implemented as descriptors in order to customize access and
assignment. This module defines the descriptor classes.

Forward accessors follow foreign keys. Reverse accessors trace them back. For
example, with the following models::

    class Parent(Model):
        pass

    class Child(Model):
        parent = ForeignKey(Parent, related_name='children')

 ``child.parent`` is a forward many-to-one relation. ``parent.children`` is a
reverse many-to-one relation.

There are three types of relations (many-to-one, one-to-one, and many-to-many)
and two directions (forward and reverse) for a total of six combinations.

1. Related instance on the forward side of a many-to-one or one-to-one
   relation: ``ForwardManyToOneDescriptor``.

   Uniqueness of foreign key values is irrelevant to accessing the related
   instance, making the many-to-one and one-to-one cases identical as far as
   the descriptor is concerned. The constraint is checked upstream (unicity
   validation in forms) or downstream (unique indexes in the database).

   If you're looking for ``ForwardOneToOneDescriptor``, use
   ``ForwardManyToOneDescriptor`` instead.

2. Related instance on the reverse side of a one-to-one relation:
   ``ReverseOneToOneDescriptor``.

   One-to-one relations are asymmetrical, despite the apparent symmetry of the
   name, because they're implemented in the database with a foreign key from
   one table to another. As a consequence ``ReverseOneToOneDescriptor`` is
   slightly different from ``ForwardManyToOneDescriptor``.

3. Related objects manager for related instances on the reverse side of a
   many-to-one relation: ``ReverseManyToOneDescriptor``.

   Unlike the previous two classes, this one provides access to a collection
   of objects. It returns a manager rather than an instance.

4. Related objects manager for related instances on the forward or reverse
   sides of a many-to-many relation: ``ManyToManyDescriptor``.

   Many-to-many relations are symmetrical. The syntax of Django models
   requires declaring them on one side but that's an implementation detail.
   They could be declared on the other side without any change in behavior.
   Therefore the forward and reverse descriptors can be the same.

   If you're looking for ``ForwardManyToManyDescriptor`` or
   ``ReverseManyToManyDescriptor``, use ``ManyToManyDescriptor`` instead.
"""

from __future__ import unicode_literals

from operator import attrgetter

from django.db import connections, router, transaction
from django.db.models import Q, signals
from django.db.models.query import QuerySet
from django.utils.functional import cached_property


class ForwardManyToOneDescriptor(object):
    """
    Accessor to the related object on the forward side of a many-to-one or
    one-to-one relation.

    In the example::

        class Child(Model):
            parent = ForeignKey(Parent, related_name='children')

    ``child.parent`` is a ``ForwardManyToOneDescriptor`` instance.
    """

    def __init__(self, field_with_rel):
        self.field = field_with_rel
        self.cache_name = self.field.get_cache_name()

    @cached_property
    def RelatedObjectDoesNotExist(self):
        # The exception can't be created at initialization time since the
        # related model might not be resolved yet; `rel.model` might still be
        # a string model reference.
        return type(
            str('RelatedObjectDoesNotExist'),
            (self.field.remote_field.model.DoesNotExist, AttributeError),
            {}
        )

    def is_cached(self, instance):
        return hasattr(instance, self.cache_name)

    def get_queryset(self, **hints):
        manager = self.field.remote_field.model._default_manager
        # If the related manager indicates that it should be used for
        # related fields, respect that.
        if not getattr(manager, 'use_for_related_fields', False):
            manager = self.field.remote_field.model._base_manager
        return manager.db_manager(hints=hints).all()

    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]

        # 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 self.field.remote_field.is_hidden() or len(self.field.foreign_related_fields) == 1:
            query = {'%s__in' % related_field.name: set(instance_attr(inst)[0] for inst in instances)}
        else:
            query = {'%s__in' % self.field.related_query_name(): instances}
        queryset = queryset.filter(**query)

        # Since we're going to assign directly in the cache,
        # we must manage the reverse relation cache manually.
        if not self.field.remote_field.multiple:
            rel_obj_cache_name = self.field.remote_field.get_cache_name()
            for rel_obj in queryset:
                instance = instances_dict[rel_obj_attr(rel_obj)]
                setattr(rel_obj, rel_obj_cache_name, instance)
        return queryset, rel_obj_attr, instance_attr, True, self.cache_name

    def __get__(self, instance, instance_type=None):
        """
        Get the related instance through the forward relation.

        With the example above, when getting ``child.parent``:

        - ``self`` is the descriptor managing the ``parent`` attribute
        - ``instance`` is the ``child`` instance
        - ``instance_type`` in the ``Child`` class (we don't need it)
        """
        if instance is None:
            return self

        # The related instance is loaded from the database and then cached in
        # the attribute defined in self.cache_name. It can also be pre-cached
        # by the reverse accessor (ReverseOneToOneDescriptor).
        try:
            rel_obj = getattr(instance, self.cache_name)
        except AttributeError:
            val = self.field.get_local_related_value(instance)
            if None in val:
                rel_obj = None
            else:
                qs = self.get_queryset(instance=instance)
                qs = qs.filter(self.field.get_reverse_related_filter(instance))
                # Assuming the database enforces foreign keys, this won't fail.
                rel_obj = qs.get()
                # If this is a one-to-one relation, set the reverse accessor
                # cache on the related object to the current instance to avoid
                # an extra SQL query if it's accessed later on.
                if not self.field.remote_field.multiple:
                    setattr(rel_obj, self.field.remote_field.get_cache_name(), instance)
            setattr(instance, self.cache_name, rel_obj)

        if rel_obj is None and not self.field.null:
            raise self.RelatedObjectDoesNotExist(
                "%s has no %s." % (self.field.model.__name__, self.field.name)
            )
        else:
            return rel_obj

    def __set__(self, instance, value):
        """
        Set the related instance through the forward relation.

        With the example above, when setting ``child.parent = parent``:

        - ``self`` is the descriptor managing the ``parent`` attribute
        - ``instance`` is the ``child`` instance
        - ``value`` in the ``parent`` instance on the right of the equal sign
        """
        # If null=True, we can assign null here, but otherwise the value needs
        # to be an instance of the related class.
        if value is None and self.field.null is False:
            raise ValueError(
                'Cannot assign None: "%s.%s" does not allow null values.' %
                (instance._meta.object_name, self.field.name)
            )
        elif value is not None and not isinstance(value, self.field.remote_field.model):
            raise ValueError(
                'Cannot assign "%r": "%s.%s" must be a "%s" instance.' % (
                    value,
                    instance._meta.object_name,
                    self.field.name,
                    self.field.remote_field.model._meta.object_name,
                )
            )
        elif value is not None:
            if instance._state.db is None:
                instance._state.db = router.db_for_write(instance.__class__, instance=value)
            elif value._state.db is None:
                value._state.db = router.db_for_write(value.__class__, instance=instance)
            elif value._state.db is not None and instance._state.db is not None:
                if not router.allow_relation(value, instance):
                    raise ValueError('Cannot assign "%r": the current database router prevents this relation.' % value)

        # If we're setting the value of a OneToOneField to None, we need to clear
        # out the cache on any old related object. Otherwise, deleting the
        # previously-related object will also cause this object to be deleted,
        # which is wrong.
        if value is None:
            # Look up the previously-related object, which may still be available
            # since we've not yet cleared out the related field.
            # Use the cache directly, instead of the accessor; if we haven't
            # populated the cache, then we don't care - we're only accessing
            # the object to invalidate the accessor cache, so there's no
            # need to populate the cache just to expire it again.
            related = getattr(instance, self.cache_name, None)

            # If we've got an old related object, we need to clear out its
            # cache. This cache also might not exist if the related object
            # hasn't been accessed yet.
            if related is not None:
                setattr(related, self.field.remote_field.get_cache_name(), None)

            for lh_field, rh_field in self.field.related_fields:
                setattr(instance, lh_field.attname, None)

        # Set the values of the related field.
        else:
            for lh_field, rh_field in self.field.related_fields:
                setattr(instance, lh_field.attname, getattr(value, rh_field.attname))

        # Set the related instance cache used by __get__ to avoid an SQL query
        # when accessing the attribute we just set.
        setattr(instance, self.cache_name, value)

        # If this is a one-to-one relation, set the reverse accessor cache on
        # the related object to the current instance to avoid an extra SQL
        # query if it's accessed later on.
        if value is not None and not self.field.remote_field.multiple:
            setattr(value, self.field.remote_field.get_cache_name(), instance)


class ReverseOneToOneDescriptor(object):
    """
    Accessor to the related object on the reverse side of a one-to-one
    relation.

    In the example::

        class Restaurant(Model):
            place = OneToOneField(Place, related_name='restaurant')

    ``place.restaurant`` is a ``ReverseOneToOneDescriptor`` instance.
    """

    def __init__(self, related):
        self.related = related
        self.cache_name = related.get_cache_name()

    @cached_property
    def RelatedObjectDoesNotExist(self):
        # The exception isn't created at initialization time for the sake of
        # consistency with `ForwardManyToOneDescriptor`.
        return type(
            str('RelatedObjectDoesNotExist'),
            (self.related.related_model.DoesNotExist, AttributeError),
            {}
        )

    def is_cached(self, instance):
        return hasattr(instance, self.cache_name)

    def get_queryset(self, **hints):
        manager = self.related.related_model._default_manager
        # If the related manager indicates that it should be used for
        # related fields, respect that.
        if not getattr(manager, 'use_for_related_fields', False):
            manager = self.related.related_model._base_manager
        return manager.db_manager(hints=hints).all()

    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 = attrgetter(self.related.field.attname)
        instance_attr = lambda obj: obj._get_pk_val()
        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.
        rel_obj_cache_name = self.related.field.get_cache_name()
        for rel_obj in queryset:
            instance = instances_dict[rel_obj_attr(rel_obj)]
            setattr(rel_obj, rel_obj_cache_name, instance)
        return queryset, rel_obj_attr, instance_attr, True, self.cache_name

    def __get__(self, instance, instance_type=None):
        """
        Get the related instance through the reverse relation.

        With the example above, when getting ``place.restaurant``:

        - ``self`` is the descriptor managing the ``restaurant`` attribute
        - ``instance`` is the ``place`` instance
        - ``instance_type`` in the ``Place`` class (we don't need it)

        Keep in mind that ``Restaurant`` holds the foreign key to ``Place``.
        """
        if instance is None:
            return self

        # The related instance is loaded from the database and then cached in
        # the attribute defined in self.cache_name. It can also be pre-cached
        # by the forward accessor (ForwardManyToOneDescriptor).
        try:
            rel_obj = getattr(instance, self.cache_name)
        except AttributeError:
            related_pk = instance._get_pk_val()
            if related_pk is None:
                rel_obj = None
            else:
                filter_args = self.related.field.get_forward_related_filter(instance)
                try:
                    rel_obj = self.get_queryset(instance=instance).get(**filter_args)
                except self.related.related_model.DoesNotExist:
                    rel_obj = None
                else:
                    # Set the forward accessor cache on the related object to
                    # the current instance to avoid an extra SQL query if it's
                    # accessed later on.
                    setattr(rel_obj, self.related.field.get_cache_name(), instance)
            setattr(instance, self.cache_name, rel_obj)

        if rel_obj is None:
            raise self.RelatedObjectDoesNotExist(
                "%s has no %s." % (
                    instance.__class__.__name__,
                    self.related.get_accessor_name()
                )
            )
        else:
            return rel_obj

    def __set__(self, instance, value):
        """
        Set the related instance through the reverse relation.

        With the example above, when setting ``place.restaurant = restaurant``:

        - ``self`` is the descriptor managing the ``restaurant`` attribute
        - ``instance`` is the ``place`` instance
        - ``value`` in the ``restaurant`` instance on the right of the equal sign

        Keep in mind that ``Restaurant`` holds the foreign key to ``Place``.
        """
        # The similarity of the code below to the code in
        # ForwardManyToOneDescriptor is annoying, but there's a bunch
        # of small differences that would make a common base class convoluted.

        # If null=True, we can assign null here, but otherwise the value needs
        # to be an instance of the related class.
        if value is None:
            if self.related.field.null:
                # Update the cached related instance (if any) & clear the cache.
                try:
                    rel_obj = getattr(instance, self.cache_name)
                except AttributeError:
                    pass
                else:
                    delattr(instance, self.cache_name)
                    setattr(rel_obj, self.related.field.name, None)
            else:
                raise ValueError(
                    'Cannot assign None: "%s.%s" does not allow null values.' % (
                        instance._meta.object_name,
                        self.related.get_accessor_name(),
                    )
                )
        elif not isinstance(value, self.related.related_model):
            raise ValueError(
                'Cannot assign "%r": "%s.%s" must be a "%s" instance.' % (
                    value,
                    instance._meta.object_name,
                    self.related.get_accessor_name(),
                    self.related.related_model._meta.object_name,
                )
            )
        else:
            if instance._state.db is None:
                instance._state.db = router.db_for_write(instance.__class__, instance=value)
            elif value._state.db is None:
                value._state.db = router.db_for_write(value.__class__, instance=instance)
            elif value._state.db is not None and instance._state.db is not None:
                if not router.allow_relation(value, instance):
                    raise ValueError('Cannot assign "%r": the current database router prevents this relation.' % value)

            related_pk = tuple(getattr(instance, field.attname) for field in self.related.field.foreign_related_fields)
            # Set the value of the related field to the value of the related object's related field
            for index, field in enumerate(self.related.field.local_related_fields):
                setattr(value, field.attname, related_pk[index])

            # Set the related instance cache used by __get__ to avoid an SQL query
            # when accessing the attribute we just set.
            setattr(instance, self.cache_name, value)

            # Set the forward accessor cache on the related object to the current
            # instance to avoid an extra SQL query if it's accessed later on.
            setattr(value, self.related.field.get_cache_name(), instance)


class ReverseManyToOneDescriptor(object):
    """
    Accessor to the related objects manager on the reverse side of a
    many-to-one relation.

    In the example::

        class Child(Model):
            parent = ForeignKey(Parent, related_name='children')

    ``parent.children`` is a ``ReverseManyToOneDescriptor`` instance.

    Most of the implementation is delegated to a dynamically defined manager
    class built by ``create_forward_many_to_many_manager()`` defined below.
    """

    def __init__(self, rel):
        self.rel = rel
        self.field = rel.field

    @cached_property
    def related_manager_cls(self):
        return create_reverse_many_to_one_manager(
            self.rel.related_model._default_manager.__class__,
            self.rel,
        )

    def __get__(self, instance, instance_type=None):
        """
        Get the related objects through the reverse relation.

        With the example above, when getting ``parent.children``:

        - ``self`` is the descriptor managing the ``children`` attribute
        - ``instance`` is the ``parent`` instance
        - ``instance_type`` in the ``Parent`` class (we don't need it)
        """
        if instance is None:
            return self

        return self.related_manager_cls(instance)

    def __set__(self, instance, value):
        """
        Set the related objects through the reverse relation.

        With the example above, when setting ``parent.children = children``:

        - ``self`` is the descriptor managing the ``children`` attribute
        - ``instance`` is the ``parent`` instance
        - ``value`` in the ``children`` sequence on the right of the equal sign
        """
        manager = self.__get__(instance)
        manager.set(value)


def create_reverse_many_to_one_manager(superclass, rel):
    """
    Create a manager for the reverse side of a many-to-one relation.

    This manager subclasses another manager, generally the default manager of
    the related model, and adds behaviors specific to many-to-one relations.
    """

    class RelatedManager(superclass):
        def __init__(self, instance):
            super(RelatedManager, self).__init__()

            self.instance = instance
            self.model = rel.related_model
            self.field = rel.field

            self.core_filters = {self.field.name: instance}

        def __call__(self, **kwargs):
            # We use **kwargs rather than a kwarg argument to enforce the
            # `manager='manager_name'` syntax.
            manager = getattr(self.model, kwargs.pop('manager'))
            manager_class = create_reverse_many_to_one_manager(manager.__class__, rel)
            return manager_class(self.instance)
        do_not_call_in_templates = True

        def get_queryset(self):
            try:
                return self.instance._prefetched_objects_cache[self.field.related_query_name()]
            except (AttributeError, KeyError):
                db = self._db or router.db_for_read(self.model, instance=self.instance)
                empty_strings_as_null = connections[db].features.interprets_empty_strings_as_nulls
                qs = super(RelatedManager, self).get_queryset()
                qs._add_hints(instance=self.instance)
                if self._db:
                    qs = qs.using(self._db)
                qs = qs.filter(**self.core_filters)
                for field in self.field.foreign_related_fields:
                    val = getattr(self.instance, field.attname)
                    if val is None or (val == '' and empty_strings_as_null):
                        return qs.none()
                qs._known_related_objects = {self.field: {self.instance.pk: self.instance}}
                return qs

        def get_prefetch_queryset(self, instances, queryset=None):
            if queryset is None:
                queryset = super(RelatedManager, self).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.
            for rel_obj in queryset:
                instance = instances_dict[rel_obj_attr(rel_obj)]
                setattr(rel_obj, self.field.name, instance)
            cache_name = self.field.related_query_name()
            return queryset, rel_obj_attr, instance_attr, False, cache_name

        def add(self, *objs, **kwargs):
            bulk = kwargs.pop('bulk', True)
            objs = list(objs)
            db = router.db_for_write(self.model, instance=self.instance)

            def check_and_update_obj(obj):
                if not isinstance(obj, self.model):
                    raise TypeError("'%s' instance expected, got %r" % (
                        self.model._meta.object_name, obj,
                    ))
                setattr(obj, self.field.name, self.instance)

            if bulk:
                pks = []
                for obj in objs:
                    check_and_update_obj(obj)
                    if obj._state.adding or obj._state.db != db:
                        raise ValueError(
                            "%r instance isn't saved. Use bulk=False or save "
                            "the object first." % obj
                        )
                    pks.append(obj.pk)
                self.model._base_manager.using(db).filter(pk__in=pks).update(**{
                    self.field.name: self.instance,
                })
            else:
                with transaction.atomic(using=db, savepoint=False):
                    for obj in objs:
                        check_and_update_obj(obj)
                        obj.save()
        add.alters_data = True

        def create(self, **kwargs):
            kwargs[self.field.name] = self.instance
            db = router.db_for_write(self.model, instance=self.instance)
            return super(RelatedManager, self.db_manager(db)).create(**kwargs)
        create.alters_data = True

        def get_or_create(self, **kwargs):
            kwargs[self.field.name] = self.instance
            db = router.db_for_write(self.model, instance=self.instance)
            return super(RelatedManager, self.db_manager(db)).get_or_create(**kwargs)
        get_or_create.alters_data = True

        def update_or_create(self, **kwargs):
            kwargs[self.field.name] = self.instance
            db = router.db_for_write(self.model, instance=self.instance)
            return super(RelatedManager, self.db_manager(db)).update_or_create(**kwargs)
        update_or_create.alters_data = True

        # remove() and clear() are only provided if the ForeignKey can have a value of null.
        if rel.field.null:
            def remove(self, *objs, **kwargs):
                if not objs:
                    return
                bulk = kwargs.pop('bulk', True)
                val = self.field.get_foreign_related_value(self.instance)
                old_ids = set()
                for obj in objs:
                    # Is obj actually part of this descriptor set?
                    if self.field.get_local_related_value(obj) == val:
                        old_ids.add(obj.pk)
                    else:
                        raise self.field.remote_field.model.DoesNotExist(
                            "%r is not related to %r." % (obj, self.instance)
                        )
                self._clear(self.filter(pk__in=old_ids), bulk)
            remove.alters_data = True

            def clear(self, **kwargs):
                bulk = kwargs.pop('bulk', True)
                self._clear(self, bulk)
            clear.alters_data = True

            def _clear(self, queryset, bulk):
                db = router.db_for_write(self.model, instance=self.instance)
                queryset = queryset.using(db)
                if bulk:
                    # `QuerySet.update()` is intrinsically atomic.
                    queryset.update(**{self.field.name: None})
                else:
                    with transaction.atomic(using=db, savepoint=False):
                        for obj in queryset:
                            setattr(obj, self.field.name, None)
                            obj.save(update_fields=[self.field.name])
            _clear.alters_data = True

        def set(self, objs, **kwargs):
            # Force evaluation of `objs` in case it's a queryset whose value
            # could be affected by `manager.clear()`. Refs #19816.
            objs = tuple(objs)

            bulk = kwargs.pop('bulk', True)
            clear = kwargs.pop('clear', False)

            if self.field.null:
                db = router.db_for_write(self.model, instance=self.instance)
                with transaction.atomic(using=db, savepoint=False):
                    if clear:
                        self.clear()
                        self.add(*objs, bulk=bulk)
                    else:
                        old_objs = set(self.using(db).all())
                        new_objs = []
                        for obj in objs:
                            if obj in old_objs:
                                old_objs.remove(obj)
                            else:
                                new_objs.append(obj)

                        self.remove(*old_objs, bulk=bulk)
                        self.add(*new_objs, bulk=bulk)
            else:
                self.add(*objs, bulk=bulk)
        set.alters_data = True

    return RelatedManager


class ManyToManyDescriptor(ReverseManyToOneDescriptor):
    """
    Accessor to the related objects manager on the forward and reverse sides of
    a many-to-many relation.

    In the example::

        class Pizza(Model):
            toppings = ManyToManyField(Topping, related_name='pizzas')

    ``pizza.toppings`` and ``topping.pizzas`` are ``ManyToManyDescriptor``
    instances.

    Most of the implementation is delegated to a dynamically defined manager
    class built by ``create_forward_many_to_many_manager()`` defined below.
    """

    def __init__(self, rel, reverse=False):
        super(ManyToManyDescriptor, self).__init__(rel)

        self.reverse = reverse

    @property
    def through(self):
        # through is provided so that you have easy access to the through
        # model (Book.authors.through) for inlines, etc. This is done as
        # a property to ensure that the fully resolved value is returned.
        return self.rel.through

    @cached_property
    def related_manager_cls(self):
        model = self.rel.related_model if self.reverse else self.rel.model
        return create_forward_many_to_many_manager(
            model._default_manager.__class__,
            self.rel,
            reverse=self.reverse,
        )


def create_forward_many_to_many_manager(superclass, rel, reverse):
    """
    Create a manager for the either side of a many-to-many relation.

    This manager subclasses another manager, generally the default manager of
    the related model, and adds behaviors specific to many-to-many relations.
    """

    class ManyRelatedManager(superclass):
        def __init__(self, instance=None):
            super(ManyRelatedManager, self).__init__()

            self.instance = instance

            if not reverse:
                self.model = rel.model
                self.query_field_name = rel.field.related_query_name()
                self.prefetch_cache_name = rel.field.name
                self.source_field_name = rel.field.m2m_field_name()
                self.target_field_name = rel.field.m2m_reverse_field_name()
                self.symmetrical = rel.symmetrical
            else:
                self.model = rel.related_model
                self.query_field_name = rel.field.name
                self.prefetch_cache_name = rel.field.related_query_name()
                self.source_field_name = rel.field.m2m_reverse_field_name()
                self.target_field_name = rel.field.m2m_field_name()
                self.symmetrical = False

            self.through = rel.through
            self.reverse = reverse

            self.source_field = self.through._meta.get_field(self.source_field_name)
            self.target_field = self.through._meta.get_field(self.target_field_name)

            self.core_filters = {}
            for lh_field, rh_field in self.source_field.related_fields:
                core_filter_key = '%s__%s' % (self.query_field_name, rh_field.name)
                self.core_filters[core_filter_key] = getattr(instance, rh_field.attname)

            self.related_val = self.source_field.get_foreign_related_value(instance)
            if None in self.related_val:
                raise ValueError('"%r" needs to have a value for field "%s" before '
                                 'this many-to-many relationship can be used.' %
                                 (instance, self.source_field_name))
            # Even if this relation is not to pk, we require still pk value.
            # The wish is that the instance has been already saved to DB,
            # although having a pk value isn't a guarantee of that.
            if instance.pk is None:
                raise ValueError("%r instance needs to have a primary key value before "
                                 "a many-to-many relationship can be used." %
                                 instance.__class__.__name__)

        def __call__(self, **kwargs):
            # We use **kwargs rather than a kwarg argument to enforce the
            # `manager='manager_name'` syntax.
            manager = getattr(self.model, kwargs.pop('manager'))
            manager_class = create_forward_many_to_many_manager(manager.__class__, rel, reverse)
            return manager_class(instance=self.instance)
        do_not_call_in_templates = True

        def _build_remove_filters(self, removed_vals):
            filters = Q(**{self.source_field_name: self.related_val})
            # No need to add a subquery condition if removed_vals is a QuerySet without
            # filters.
            removed_vals_filters = (not isinstance(removed_vals, QuerySet) or
                                    removed_vals._has_filters())
            if removed_vals_filters:
                filters &= Q(**{'%s__in' % self.target_field_name: removed_vals})
            if self.symmetrical:
                symmetrical_filters = Q(**{self.target_field_name: self.related_val})
                if removed_vals_filters:
                    symmetrical_filters &= Q(
                        **{'%s__in' % self.source_field_name: removed_vals})
                filters |= symmetrical_filters
            return filters

        def get_queryset(self):
            try:
                return self.instance._prefetched_objects_cache[self.prefetch_cache_name]
            except (AttributeError, KeyError):
                qs = super(ManyRelatedManager, self).get_queryset()
                qs._add_hints(instance=self.instance)
                if self._db:
                    qs = qs.using(self._db)
                return qs._next_is_sticky().filter(**self.core_filters)

        def get_prefetch_queryset(self, instances, queryset=None):
            if queryset is None:
                queryset = super(ManyRelatedManager, self).get_queryset()

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

            query = {'%s__in' % self.query_field_name: instances}
            queryset = queryset._next_is_sticky().filter(**query)

            # M2M: need to annotate the query in order to get the primary model
            # that the secondary model was actually related to. We know that
            # there will already be a join on the join table, so we can just add
            # the select.

            # For non-autocreated 'through' models, can't assume we are
            # dealing with PK values.
            fk = self.through._meta.get_field(self.source_field_name)
            join_table = self.through._meta.db_table
            connection = connections[queryset.db]
            qn = connection.ops.quote_name
            queryset = queryset.extra(select={
                '_prefetch_related_val_%s' % f.attname:
                '%s.%s' % (qn(join_table), qn(f.column)) for f in fk.local_related_fields})
            return (
                queryset,
                lambda result: tuple(
                    getattr(result, '_prefetch_related_val_%s' % f.attname)
                    for f in fk.local_related_fields
                ),
                lambda inst: tuple(
                    f.get_db_prep_value(getattr(inst, f.attname), connection)
                    for f in fk.foreign_related_fields
                ),
                False,
                self.prefetch_cache_name,
            )

        def add(self, *objs):
            if not rel.through._meta.auto_created:
                opts = self.through._meta
                raise AttributeError(
                    "Cannot use add() on a ManyToManyField which specifies an "
                    "intermediary model. Use %s.%s's Manager instead." %
                    (opts.app_label, opts.object_name)
                )

            db = router.db_for_write(self.through, instance=self.instance)
            with transaction.atomic(using=db, savepoint=False):
                self._add_items(self.source_field_name, self.target_field_name, *objs)

                # If this is a symmetrical m2m relation to self, add the mirror entry in the m2m table
                if self.symmetrical:
                    self._add_items(self.target_field_name, self.source_field_name, *objs)
        add.alters_data = True

        def remove(self, *objs):
            if not rel.through._meta.auto_created:
                opts = self.through._meta
                raise AttributeError(
                    "Cannot use remove() on a ManyToManyField which specifies "
                    "an intermediary model. Use %s.%s's Manager instead." %
                    (opts.app_label, opts.object_name)
                )
            self._remove_items(self.source_field_name, self.target_field_name, *objs)
        remove.alters_data = True

        def clear(self):
            db = router.db_for_write(self.through, instance=self.instance)
            with transaction.atomic(using=db, savepoint=False):
                signals.m2m_changed.send(sender=self.through, action="pre_clear",
                    instance=self.instance, reverse=self.reverse,
                    model=self.model, pk_set=None, using=db)

                filters = self._build_remove_filters(super(ManyRelatedManager, self).get_queryset().using(db))
                self.through._default_manager.using(db).filter(filters).delete()

                signals.m2m_changed.send(sender=self.through, action="post_clear",
                    instance=self.instance, reverse=self.reverse,
                    model=self.model, pk_set=None, using=db)
        clear.alters_data = True

        def set(self, objs, **kwargs):
            if not rel.through._meta.auto_created:
                opts = self.through._meta
                raise AttributeError(
                    "Cannot set values on a ManyToManyField which specifies an "
                    "intermediary model. Use %s.%s's Manager instead." %
                    (opts.app_label, opts.object_name)
                )

            # Force evaluation of `objs` in case it's a queryset whose value
            # could be affected by `manager.clear()`. Refs #19816.
            objs = tuple(objs)

            clear = kwargs.pop('clear', False)

            db = router.db_for_write(self.through, instance=self.instance)
            with transaction.atomic(using=db, savepoint=False):
                if clear:
                    self.clear()
                    self.add(*objs)
                else:
                    old_ids = set(self.using(db).values_list(self.target_field.target_field.attname, flat=True))

                    new_objs = []
                    for obj in objs:
                        fk_val = (self.target_field.get_foreign_related_value(obj)[0]
                            if isinstance(obj, self.model) else obj)

                        if fk_val in old_ids:
                            old_ids.remove(fk_val)
                        else:
                            new_objs.append(obj)

                    self.remove(*old_ids)
                    self.add(*new_objs)
        set.alters_data = True

        def create(self, **kwargs):
            # This check needs to be done here, since we can't later remove this
            # from the method lookup table, as we do with add and remove.
            if not self.through._meta.auto_created:
                opts = self.through._meta
                raise AttributeError(
                    "Cannot use create() on a ManyToManyField which specifies "
                    "an intermediary model. Use %s.%s's Manager instead." %
                    (opts.app_label, opts.object_name)
                )
            db = router.db_for_write(self.instance.__class__, instance=self.instance)
            new_obj = super(ManyRelatedManager, self.db_manager(db)).create(**kwargs)
            self.add(new_obj)
            return new_obj
        create.alters_data = True

        def get_or_create(self, **kwargs):
            db = router.db_for_write(self.instance.__class__, instance=self.instance)
            obj, created = super(ManyRelatedManager, self.db_manager(db)).get_or_create(**kwargs)
            # We only need to add() if created because if we got an object back
            # from get() then the relationship already exists.
            if created:
                self.add(obj)
            return obj, created
        get_or_create.alters_data = True

        def update_or_create(self, **kwargs):
            db = router.db_for_write(self.instance.__class__, instance=self.instance)
            obj, created = super(ManyRelatedManager, self.db_manager(db)).update_or_create(**kwargs)
            # We only need to add() if created because if we got an object back
            # from get() then the relationship already exists.
            if created:
                self.add(obj)
            return obj, created
        update_or_create.alters_data = True

        def _add_items(self, source_field_name, target_field_name, *objs):
            # source_field_name: the PK fieldname in join table for the source object
            # target_field_name: the PK fieldname in join table for the target object
            # *objs - objects to add. Either object instances, or primary keys of object instances.

            # If there aren't any objects, there is nothing to do.
            from django.db.models import Model
            if objs:
                new_ids = set()
                for obj in objs:
                    if isinstance(obj, self.model):
                        if not router.allow_relation(obj, self.instance):
                            raise ValueError(
                                'Cannot add "%r": instance is on database "%s", value is on database "%s"' %
                                (obj, self.instance._state.db, obj._state.db)
                            )
                        fk_val = self.through._meta.get_field(
                            target_field_name).get_foreign_related_value(obj)[0]
                        if fk_val is None:
                            raise ValueError(
                                'Cannot add "%r": the value for field "%s" is None' %
                                (obj, target_field_name)
                            )
                        new_ids.add(fk_val)
                    elif isinstance(obj, Model):
                        raise TypeError(
                            "'%s' instance expected, got %r" %
                            (self.model._meta.object_name, obj)
                        )
                    else:
                        new_ids.add(obj)

                db = router.db_for_write(self.through, instance=self.instance)
                vals = (self.through._default_manager.using(db)
                        .values_list(target_field_name, flat=True)
                        .filter(**{
                            source_field_name: self.related_val[0],
                            '%s__in' % target_field_name: new_ids,
                        }))
                new_ids = new_ids - set(vals)

                with transaction.atomic(using=db, savepoint=False):
                    if self.reverse or source_field_name == self.source_field_name:
                        # Don't send the signal when we are inserting the
                        # duplicate data row for symmetrical reverse entries.
                        signals.m2m_changed.send(sender=self.through, action='pre_add',
                            instance=self.instance, reverse=self.reverse,
                            model=self.model, pk_set=new_ids, using=db)

                    # Add the ones that aren't there already
                    self.through._default_manager.using(db).bulk_create([
                        self.through(**{
                            '%s_id' % source_field_name: self.related_val[0],
                            '%s_id' % target_field_name: obj_id,
                        })
                        for obj_id in new_ids
                    ])

                    if self.reverse or source_field_name == self.source_field_name:
                        # Don't send the signal when we are inserting the
                        # duplicate data row for symmetrical reverse entries.
                        signals.m2m_changed.send(sender=self.through, action='post_add',
                            instance=self.instance, reverse=self.reverse,
                            model=self.model, pk_set=new_ids, using=db)

        def _remove_items(self, source_field_name, target_field_name, *objs):
            # source_field_name: the PK colname in join table for the source object
            # target_field_name: the PK colname in join table for the target object
            # *objs - objects to remove
            if not objs:
                return

            # Check that all the objects are of the right type
            old_ids = set()
            for obj in objs:
                if isinstance(obj, self.model):
                    fk_val = self.target_field.get_foreign_related_value(obj)[0]
                    old_ids.add(fk_val)
                else:
                    old_ids.add(obj)

            db = router.db_for_write(self.through, instance=self.instance)
            with transaction.atomic(using=db, savepoint=False):
                # Send a signal to the other end if need be.
                signals.m2m_changed.send(sender=self.through, action="pre_remove",
                    instance=self.instance, reverse=self.reverse,
                    model=self.model, pk_set=old_ids, using=db)
                target_model_qs = super(ManyRelatedManager, self).get_queryset()
                if target_model_qs._has_filters():
                    old_vals = target_model_qs.using(db).filter(**{
                        '%s__in' % self.target_field.target_field.attname: old_ids})
                else:
                    old_vals = old_ids
                filters = self._build_remove_filters(old_vals)
                self.through._default_manager.using(db).filter(filters).delete()

                signals.m2m_changed.send(sender=self.through, action="post_remove",
                    instance=self.instance, reverse=self.reverse,
                    model=self.model, pk_set=old_ids, using=db)

    return ManyRelatedManager




          

      

      

    

  

    
      
          
            
  Source code for django.utils.functional

import copy
import operator
from functools import total_ordering, wraps

from django.utils import six


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


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

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

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


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


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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

    return __wrapper__


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


def allow_lazy(func, *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.
    """
    lazy_func = lazy(func, *resultclasses)

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

empty = object()


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


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

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

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

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

    __getattr__ = new_method_proxy(getattr)

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

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

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

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

    # We have to explicitly override __getstate__ so that older versions of
    # pickle don't try to pickle the __dict__ (which in the case of a
    # SimpleLazyObject may contain a lambda). The value will end up being
    # ignored by our __reduce__ and custom unpickler.
    def __getstate__(self):
        return {}

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

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

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

    # Introspection support
    __dir__ = new_method_proxy(dir)

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

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


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


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

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

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

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

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

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

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


class lazy_property(property):
    """
    A property that works with subclasses by wrapping the decorated
    functions of the base class.
    """
    def __new__(cls, fget=None, fset=None, fdel=None, doc=None):
        if fget is not None:
            @wraps(fget)
            def fget(instance, instance_type=None, name=fget.__name__):
                return getattr(instance, name)()
        if fset is not None:
            @wraps(fset)
            def fset(instance, value, name=fset.__name__):
                return getattr(instance, name)(value)
        if fdel is not None:
            @wraps(fdel)
            def fdel(instance, name=fdel.__name__):
                return getattr(instance, name)()
        return property(fget, fset, fdel, doc)


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

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




          

      

      

    

  

    
      
          
            
  Source code for django_mailbox.models

#!/usr/bin/env python

"""
Models declaration for application ``django_mailbox``.
"""
import gzip
from email.encoders import encode_base64
from email.message import Message as EmailMessage
from email.utils import formatdate, parseaddr
from urllib.parse import parse_qs, unquote, urlparse
from quopri import encode as encode_quopri
from io import BytesIO
import base64
import email
import logging
import mimetypes
import os.path
import sys
import uuid
from tempfile import NamedTemporaryFile

import django
from django.conf import settings as django_settings
from django.core.files.base import ContentFile, File
from django.core.mail.message import make_msgid
from django.db import models
from django.utils.translation import gettext_lazy as _
from django.utils.timezone import now

from django_mailbox import utils
from django_mailbox.signals import message_received
from django_mailbox.transports import Pop3Transport, ImapTransport, \
    MaildirTransport, MboxTransport, BabylTransport, MHTransport, \
    MMDFTransport, GmailImapTransport

logger = logging.getLogger(__name__)


class ActiveMailboxManager(models.Manager):
    def get_queryset(self):
        return super().get_queryset().filter(
            active=True,
        )


[docs]class Mailbox(models.Model):
    name = models.CharField(
        _('Name'),
        max_length=255,
    )

    uri = models.CharField(
        _('URI'),
        max_length=255,
        help_text=(_(
            "Example: imap+ssl://myusername:mypassword@someserver <br />"
            "<br />"
            "Internet transports include 'imap' and 'pop3'; "
            "common local file transports include 'maildir', 'mbox', "
            "and less commonly 'babyl', 'mh', and 'mmdf'. <br />"
            "<br />"
            "Be sure to urlencode your username and password should they "
            "contain illegal characters (like @, :, etc)."
        )),
        blank=True,
        null=True,
        default=None,
    )

    from_email = models.CharField(
        _('From email'),
        max_length=255,
        help_text=(_(
            "Example: MailBot &lt;mailbot@yourdomain.com&gt;<br />"
            "'From' header to set for outgoing email.<br />"
            "<br />"
            "If you do not use this e-mail inbox for outgoing mail, this "
            "setting is unnecessary.<br />"
            "If you send e-mail without setting this, your 'From' header will'"
            "be set to match the setting `DEFAULT_FROM_EMAIL`."
        )),
        blank=True,
        null=True,
        default=None,
    )

    active = models.BooleanField(
        _('Active'),
        help_text=(_(
            "Check this e-mail inbox for new e-mail messages during polling "
            "cycles.  This checkbox does not have an effect upon whether "
            "mail is collected here when this mailbox receives mail from a "
            "pipe, and does not affect whether e-mail messages can be "
            "dispatched from this mailbox. "
        )),
        blank=True,
        default=True,
    )

    last_polling = models.DateTimeField(
        _("Last polling"),
        help_text=(_("The time of last successful polling for messages."
                     "It is blank for new mailboxes and is not set for "
                     "mailboxes that only receive messages via a pipe.")),
        blank=True,
        null=True
    )

    objects = models.Manager()
    active_mailboxes = ActiveMailboxManager()

    @property
    def _protocol_info(self):
        return urlparse(self.uri)

    @property
    def _query_string(self):
        return parse_qs(self._protocol_info.query)

    @property
    def _domain(self):
        return self._protocol_info.hostname

    @property
    def port(self):
        """Returns the port to use for fetching messages."""
        return self._protocol_info.port

    @property
    def username(self):
        """Returns the username to use for fetching messages."""
        return unquote(self._protocol_info.username)

    @property
    def password(self):
        """Returns the password to use for fetching messages."""
        return unquote(self._protocol_info.password)

    @property
    def location(self):
        """Returns the location (domain and path) of messages."""
        return self._domain if self._domain else '' + self._protocol_info.path

    @property
    def type(self):
        """Returns the 'transport' name for this mailbox."""
        scheme = self._protocol_info.scheme.lower()
        if '+' in scheme:
            return scheme.split('+')[0]
        return scheme

    @property
    def use_ssl(self):
        """Returns whether or not this mailbox's connection uses SSL."""
        return '+ssl' in self._protocol_info.scheme.lower()

    @property
    def use_tls(self):
        """Returns whether or not this mailbox's connection uses STARTTLS."""
        return '+tls' in self._protocol_info.scheme.lower()

    @property
    def archive(self):
        """Returns (if specified) the folder to archive messages to."""
        archive_folder = self._query_string.get('archive', None)
        if not archive_folder:
            return None
        return archive_folder[0]

    @property
    def folder(self):
        """Returns (if specified) the folder to fetch mail from."""
        folder = self._query_string.get('folder', None)
        if not folder:
            return None
        return folder[0]

[docs]    def get_connection(self):
        """Returns the transport instance for this mailbox.

        These will always be instances of
        `django_mailbox.transports.base.EmailTransport`.

        """
        if not self.uri:
            return None
        elif self.type == 'imap':
            conn = ImapTransport(
                self.location,
                port=self.port if self.port else None,
                ssl=self.use_ssl,
                tls=self.use_tls,
                archive=self.archive,
                folder=self.folder
            )
            conn.connect(self.username, self.password)
        elif self.type == 'gmail':
            conn = GmailImapTransport(
                self.location,
                port=self.port if self.port else None,
                ssl=True,
                archive=self.archive
            )
            conn.connect(self.username, self.password)
        elif self.type == 'pop3':
            conn = Pop3Transport(
                self.location,
                port=self.port if self.port else None,
                ssl=self.use_ssl
            )
            conn.connect(self.username, self.password)
        elif self.type == 'maildir':
            conn = MaildirTransport(self.location)
        elif self.type == 'mbox':
            conn = MboxTransport(self.location)
        elif self.type == 'babyl':
            conn = BabylTransport(self.location)
        elif self.type == 'mh':
            conn = MHTransport(self.location)
        elif self.type == 'mmdf':
            conn = MMDFTransport(self.location)
        return conn


[docs]    def process_incoming_message(self, message):
        """Process a message incoming to this mailbox."""
        msg = self._process_message(message)
        if msg is None:
            return None
        msg.outgoing = False
        msg.save()

        message_received.send(sender=self, message=msg)

        return msg


[docs]    def record_outgoing_message(self, message):
        """Record an outgoing message associated with this mailbox."""
        msg = self._process_message(message)
        if msg is None:
            return None
        msg.outgoing = True
        msg.save()
        return msg


    def _get_dehydrated_message(self, msg, record):
        settings = utils.get_settings()

        new = EmailMessage()
        if msg.is_multipart():
            for header, value in msg.items():
                new[header] = value
            for part in msg.get_payload():
                new.attach(
                    self._get_dehydrated_message(part, record)
                )
        elif (
            settings['strip_unallowed_mimetypes']
            and not msg.get_content_type() in settings['allowed_mimetypes']
        ):
            for header, value in msg.items():
                new[header] = value
            # Delete header, otherwise when attempting to  deserialize the
            # payload, it will be expecting a body for this.
            del new['Content-Transfer-Encoding']
            new[settings['altered_message_header']] = (
                'Stripped; Content type %s not allowed' % (
                    msg.get_content_type()
                )
            )
            new.set_payload('')
        elif (
            (
                msg.get_content_type() not in settings['text_stored_mimetypes']
            ) or
            ('attachment' in msg.get('Content-Disposition', ''))
        ):
            filename = None
            raw_filename = msg.get_filename()
            if raw_filename:
                filename = utils.convert_header_to_unicode(raw_filename)
            if not filename:
                extension = mimetypes.guess_extension(msg.get_content_type())
            else:
                _, extension = os.path.splitext(filename)
            if not extension:
                extension = '.bin'

            attachment = MessageAttachment()

            attachment.document.save(
                uuid.uuid4().hex + extension,
                ContentFile(
                    BytesIO(
                        msg.get_payload(decode=True)
                    ).getvalue()
                )
            )
            attachment.message = record
            for key, value in msg.items():
                attachment[key] = value
            attachment.save()

            placeholder = EmailMessage()
            placeholder[
                settings['attachment_interpolation_header']
            ] = str(attachment.pk)
            new = placeholder
        else:
            content_charset = msg.get_content_charset()
            if not content_charset:
                content_charset = 'ascii'
            try:
                # Make sure that the payload can be properly decoded in the
                # defined charset, if it can't, let's mash some things
                # inside the payload :-\
                msg.get_payload(decode=True).decode(content_charset)
            except LookupError:
                logger.warning(
                    "Unknown encoding %s; interpreting as ASCII!",
                    content_charset
                )
                msg.set_payload(
                    msg.get_payload(decode=True).decode(
                        'ascii',
                        'ignore'
                    )
                )
            except ValueError:
                logger.warning(
                    "Decoding error encountered; interpreting %s as ASCII!",
                    content_charset
                )
                msg.set_payload(
                    msg.get_payload(decode=True).decode(
                        'ascii',
                        'ignore'
                    )
                )
            new = msg
        return new

    def _process_message(self, message):
        msg = Message()
        msg._email_object = message
        settings = utils.get_settings()

        if settings['store_original_message']:
            self._process_save_original_message(message, msg)
        msg.mailbox = self
        if 'subject' in message:
            msg.subject = (
                utils.convert_header_to_unicode(message['subject'])[0:255]
            )
        if 'message-id' in message:
            msg.message_id = message['message-id'][0:255].strip()
        if 'from' in message:
            msg.from_header = utils.convert_header_to_unicode(message['from'])
        if 'to' in message:
            msg.to_header = utils.convert_header_to_unicode(message['to'])
        elif 'Delivered-To' in message:
            msg.to_header = utils.convert_header_to_unicode(
                message['Delivered-To']
            )
        msg.save()
        message = self._get_dehydrated_message(message, msg)
        try:
            body = message.as_string()
        except KeyError as exc:
            # email.message.replace_header may raise 'KeyError' if the header
            # 'content-transfer-encoding' is missing
            logger.warning("Failed to parse message: %s", exc,)
            return None
        msg.set_body(body)
        if message['in-reply-to']:
            try:
                msg.in_reply_to = Message.objects.filter(
                    message_id=message['in-reply-to'].strip()
                )[0]
            except IndexError:
                pass
        msg.save()
        return msg

    def _process_save_original_message(self, message, msg):
        settings = utils.get_settings()
        if settings['compress_original_message']:
            with NamedTemporaryFile(suffix=".eml.gz") as fp_tmp:
                with gzip.GzipFile(fileobj=fp_tmp, mode="w") as fp:
                    fp.write(message.as_string().encode('utf-8'))
                msg.eml.save(
                    "{}.eml.gz".format(uuid.uuid4()),
                    File(fp_tmp),
                    save=False
                )

        else:
            msg.eml.save(
                '%s.eml' % uuid.uuid4(),
                ContentFile(message.as_string()),
                save=False
            )

[docs]    def get_new_mail(self, condition=None):
        """Connect to this transport and fetch new messages."""
        new_mail = []
        connection = self.get_connection()
        if not connection:
            return
        for message in connection.get_message(condition):
            msg = self.process_incoming_message(message)
            if not msg is None:
                yield msg
        self.last_polling = now()
        if django.VERSION >= (1, 5):  # Django 1.5 introduces update_fields
            self.save(update_fields=['last_polling'])
        else:
            self.save()


    def __str__(self):
        return self.name

    class Meta:
        verbose_name = _('Mailbox')
        verbose_name_plural = _('Mailboxes')



class IncomingMessageManager(models.Manager):
    def get_queryset(self):
        return super().get_queryset().filter(
            outgoing=False,
        )


class OutgoingMessageManager(models.Manager):
    def get_queryset(self):
        return super().get_queryset().filter(
            outgoing=True,
        )


class UnreadMessageManager(models.Manager):
    def get_queryset(self):
        return super().get_queryset().filter(
            read=None
        )


[docs]class Message(models.Model):
    mailbox = models.ForeignKey(
        Mailbox,
        related_name='messages',
        verbose_name=_('Mailbox'),
        on_delete=models.CASCADE
    )

    subject = models.CharField(
        _('Subject'),
        max_length=255
    )

    message_id = models.CharField(
        _('Message ID'),
        max_length=255
    )

    in_reply_to = models.ForeignKey(
        'django_mailbox.Message',
        related_name='replies',
        blank=True,
        null=True,
        verbose_name=_('In reply to'),
        on_delete=models.CASCADE
    )

    from_header = models.CharField(
        _('From header'),
        max_length=255,
    )

    to_header = models.TextField(
        _('To header'),
    )

    outgoing = models.BooleanField(
        _('Outgoing'),
        default=False,
        blank=True,
    )

    body = models.TextField(
        _('Body'),
    )

    encoded = models.BooleanField(
        _('Encoded'),
        default=False,
        help_text=_('True if the e-mail body is Base64 encoded'),
    )

    processed = models.DateTimeField(
        _('Processed'),
        auto_now_add=True
    )

    read = models.DateTimeField(
        _('Read'),
        default=None,
        blank=True,
        null=True,
    )

    eml = models.FileField(
        _('Raw message contents'),
        null=True,
        upload_to="messages",
        help_text=_('Original full content of message')
    )
    objects = models.Manager()
    unread_messages = UnreadMessageManager()
    incoming_messages = IncomingMessageManager()
    outgoing_messages = OutgoingMessageManager()

    @property
    def address(self):
        """Property allowing one to get the relevant address(es).

        In earlier versions of this library, the model had an `address` field
        storing the e-mail address from which a message was received.  During
        later refactorings, it became clear that perhaps storing sent messages
        would also be useful, so the address field was replaced with two
        separate fields.

        """
        addresses = []
        addresses = self.to_addresses + self.from_address
        return addresses

    @property
    def from_address(self):
        """Returns the address (as a list) from which this message was received

        .. note::

           This was once (and probably should be) a string rather than a list,
           but in a pull request received long, long ago it was changed;
           presumably to make the interface identical to that of
           `to_addresses`.

        """
        if self.from_header:
            return [parseaddr(self.from_header)[1].lower()]
        else:
            return []

    @property
    def to_addresses(self):
        """Returns a list of addresses to which this message was sent."""
        addresses = []
        for address in self.to_header.split(','):
            if address:
                addresses.append(
                    parseaddr(
                        address
                    )[1].lower()
                )
        return addresses

[docs]    def reply(self, message):
        """Sends a message as a reply to this message instance.

        Although Django's e-mail processing will set both Message-ID
        and Date upon generating the e-mail message, we will not be able
        to retrieve that information through normal channels, so we must
        pre-set it.

        """
        if not message.from_email:
            if self.mailbox.from_email:
                message.from_email = self.mailbox.from_email
            else:
                message.from_email = django_settings.DEFAULT_FROM_EMAIL
        message.extra_headers['Message-ID'] = make_msgid()
        message.extra_headers['Date'] = formatdate()
        message.extra_headers['In-Reply-To'] = self.message_id.strip()
        message.send()
        return self.mailbox.record_outgoing_message(
            email.message_from_string(
                message.message().as_string()
            )
        )


    @property
    def text(self):
        """
        Returns the message body matching content type 'text/plain'.
        """
        return utils.get_body_from_message(
            self.get_email_object(), 'text', 'plain'
        ).replace('=\n', '').strip()

    @property
    def html(self):
        """
        Returns the message body matching content type 'text/html'.
        """
        return utils.get_body_from_message(
            self.get_email_object(), 'text', 'html'
        ).replace('\n', '').strip()

    def _rehydrate(self, msg):
        new = EmailMessage()
        settings = utils.get_settings()

        if msg.is_multipart():
            for header, value in msg.items():
                new[header] = value
            for part in msg.get_payload():
                new.attach(
                    self._rehydrate(part)
                )
        elif settings['attachment_interpolation_header'] in msg.keys():
            try:
                attachment = MessageAttachment.objects.get(
                    pk=msg[settings['attachment_interpolation_header']]
                )
                for header, value in attachment.items():
                    new[header] = value
                encoding = new['Content-Transfer-Encoding']
                if encoding and encoding.lower() == 'quoted-printable':
                    # Cannot use `email.encoders.encode_quopri due to
                    # bug 14360: http://bugs.python.org/issue14360
                    output = BytesIO()
                    encode_quopri(
                        BytesIO(
                            attachment.document.read()
                        ),
                        output,
                        quotetabs=True,
                        header=False,
                    )
                    new.set_payload(
                        output.getvalue().decode().replace(' ', '=20')
                    )
                    del new['Content-Transfer-Encoding']
                    new['Content-Transfer-Encoding'] = 'quoted-printable'
                else:
                    new.set_payload(
                        attachment.document.read()
                    )
                    del new['Content-Transfer-Encoding']
                    encode_base64(new)
            except MessageAttachment.DoesNotExist:
                new[settings['altered_message_header']] = (
                    'Missing; Attachment %s not found' % (
                        msg[settings['attachment_interpolation_header']]
                    )
                )
                new.set_payload('')
        else:
            for header, value in msg.items():
                new[header] = value
            new.set_payload(
                msg.get_payload()
            )
        return new

[docs]    def get_body(self):
        """Returns the `body` field of this record.

        This will automatically base64-decode the message contents
        if they are encoded as such.

        """
        if self.encoded:
            return base64.b64decode(self.body.encode('ascii'))
        return self.body.encode('utf-8')


[docs]    def set_body(self, body):
        """Set the `body` field of this record.

        This will automatically base64-encode the message contents to
        circumvent a limitation in earlier versions of Django in which
        no fields existed for storing arbitrary bytes.

        """
        self.encoded = True
        self.body = base64.b64encode(body.encode('utf-8')).decode('ascii')


[docs]    def get_email_object(self):
        """Returns an `email.message.Message` instance representing the
        contents of this message and all attachments.

        See [email.Message.Message]_ for more information as to what methods
        and properties are available on `email.message.Message` instances.

        .. note::

           Depending upon the storage methods in use (specifically --
           whether ``DJANGO_MAILBOX_STORE_ORIGINAL_MESSAGE`` is set
           to ``True``, this may either create a "rehydrated" message
           using stored attachments, or read the message contents stored
           on-disk.

        .. [email.Message.Message]: Python's `email.message.Message` docs
           (https://docs.python.org/2/library/email.message.html)

        """
        if not hasattr(self, '_email_object'):  # Cache fill
            if self.eml:
                if self.eml.name.endswith('.gz'):
                    body = gzip.GzipFile(fileobj=self.eml).read()
                else:
                    self.eml.open()
                    body = self.eml.file.read()
                    self.eml.close()
            else:
                body = self.get_body()
            flat = email.message_from_bytes(body)
            self._email_object = self._rehydrate(flat)
        return self._email_object


[docs]    def delete(self, *args, **kwargs):
        """Delete this message and all stored attachments."""
        for attachment in self.attachments.all():
            # This attachment is attached only to this message.
            attachment.delete()
        return super().delete(*args, **kwargs)


    def __str__(self):
        return self.subject

    class Meta:
        verbose_name = _('E-mail message')
        verbose_name_plural = _('E-mail messages')



[docs]class MessageAttachment(models.Model):
    message = models.ForeignKey(
        Message,
        related_name='attachments',
        null=True,
        blank=True,
        verbose_name=_('Message'),
        on_delete=models.CASCADE
    )

    headers = models.TextField(
        _('Headers'),
        null=True,
        blank=True,
    )

    document = models.FileField(
        _('Document'),
        upload_to=utils.get_attachment_save_path,
    )

[docs]    def delete(self, *args, **kwargs):
        """Deletes the attachment."""
        self.document.delete()
        return super().delete(*args, **kwargs)


    def _get_rehydrated_headers(self):
        headers = self.headers
        if headers is None:
            return EmailMessage()
        return email.message_from_string(headers)

    def _set_dehydrated_headers(self, email_object):
        self.headers = email_object.as_string()

    def __delitem__(self, name):
        rehydrated = self._get_rehydrated_headers()
        del rehydrated[name]
        self._set_dehydrated_headers(rehydrated)

    def __setitem__(self, name, value):
        rehydrated = self._get_rehydrated_headers()
        rehydrated[name] = value
        self._set_dehydrated_headers(rehydrated)

[docs]    def get_filename(self):
        """Returns the original filename of this attachment."""
        file_name = self._get_rehydrated_headers().get_filename()
        if isinstance(file_name, str):
            result = utils.convert_header_to_unicode(file_name)
            if result is None:
                return file_name
            return result
        else:
            return None


[docs]    def items(self):
        return self._get_rehydrated_headers().items()


    def __getitem__(self, name):
        value = self._get_rehydrated_headers()[name]
        if value is None:
            raise KeyError('Header %s does not exist' % name)
        return value

    def __str__(self):
        return self.document.url

    class Meta:
        verbose_name = _('Message attachment')
        verbose_name_plural = _('Message attachments')
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