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Django documentation

Everything you need to know about Django.


First steps

Are you new to Django or to programming? This is the place to start!


	From scratch:
Overview |
Installation


	Tutorial:
Part 1: Requests and responses |
Part 2: Models and the admin site |
Part 3: Views and templates |
Part 4: Forms and generic views |
Part 5: Testing |
Part 6: Static files |
Part 7: Customizing the admin site |
Part 8: Adding third-party packages


	Advanced Tutorials:
How to write reusable apps |
Writing your first contribution to Django






Getting help

Having trouble? We’d like to help!


	Try the FAQ – it’s got answers to many common questions.


	Looking for specific information? Try the Index, Module Index or
the detailed table of contents.


	Not found anything? See FAQ: Getting Help for information on getting support
and asking questions to the community.


	Report bugs with Django in our ticket tracker [https://code.djangoproject.com/].






How the documentation is organized

Django has a lot of documentation. A high-level overview of how it’s organized
will help you know where to look for certain things:


	Tutorials take you by the hand through a series of
steps to create a web application. Start here if you’re new to Django or web
application development. Also look at the “First steps”.


	Topic guides discuss key topics and concepts at a
fairly high level and provide useful background information and explanation.


	Reference guides contain technical reference for APIs and
other aspects of Django’s machinery. They describe how it works and how to
use it but assume that you have a basic understanding of key concepts.


	How-to guides are recipes. They guide you through the
steps involved in addressing key problems and use-cases. They are more
advanced than tutorials and assume some knowledge of how Django works.






The model layer

Django provides an abstraction layer (the “models”) for structuring and
manipulating the data of your web application. Learn more about it below:


	Models:
Introduction to models |
Field types |
Indexes |
Meta options |
Model class


	QuerySets:
Making queries |
QuerySet method reference |
Lookup expressions


	Model instances:
Instance methods |
Accessing related objects


	Migrations:
Introduction to Migrations |
Operations reference |
SchemaEditor |
Writing migrations


	Advanced:
Managers |
Raw SQL |
Transactions |
Aggregation |
Search |
Custom fields |
Multiple databases |
Custom lookups |
Query Expressions |
Conditional Expressions |
Database Functions


	Other:
Supported databases |
Legacy databases |
Providing initial data |
Optimize database access |
PostgreSQL specific features






The view layer

Django has the concept of “views” to encapsulate the logic responsible for
processing a user’s request and for returning the response. Find all you need
to know about views via the links below:


	The basics:
URLconfs |
View functions |
Shortcuts |
Decorators |
Asynchronous Support


	Reference:
Built-in Views |
Request/response objects |
TemplateResponse objects


	File uploads:
Overview |
File objects |
Storage API |
Managing files |
Custom storage


	Class-based views:
Overview |
Built-in display views |
Built-in editing views |
Using mixins |
API reference |
Flattened index


	Advanced:
Generating CSV |
Generating PDF


	Middleware:
Overview |
Built-in middleware classes






The template layer

The template layer provides a designer-friendly syntax for rendering the
information to be presented to the user. Learn how this syntax can be used by
designers and how it can be extended by programmers:


	The basics:
Overview


	For designers:
Language overview |
Built-in tags and filters |
Humanization


	For programmers:
Template API |
Custom tags and filters |
Custom template backend






Forms

Django provides a rich framework to facilitate the creation of forms and the
manipulation of form data.


	The basics:
Overview |
Form API |
Built-in fields |
Built-in widgets


	Advanced:
Forms for models |
Integrating media |
Formsets |
Customizing validation






The development process

Learn about the various components and tools to help you in the development and
testing of Django applications:


	Settings:
Overview |
Full list of settings


	Applications:
Overview


	Exceptions:
Overview


	django-admin and manage.py:
Overview |
Adding custom commands


	Testing:
Introduction |
Writing and running tests |
Included testing tools |
Advanced topics


	Deployment:
Overview |
WSGI servers |
ASGI servers |
Deploying static files |
Tracking code errors by email |
Deployment checklist






The admin

Find all you need to know about the automated admin interface, one of Django’s
most popular features:


	Admin site


	Admin actions


	Admin documentation generator






Security

Security is a topic of paramount importance in the development of web
applications and Django provides multiple protection tools and mechanisms:


	Security overview


	Disclosed security issues in Django


	Clickjacking protection


	Cross Site Request Forgery protection


	Cryptographic signing


	Security Middleware


	Content Security Policy






Internationalization and localization

Django offers a robust internationalization and localization framework to
assist you in the development of applications for multiple languages and world
regions:


	Overview |
Internationalization |
Localization |
Localized web UI formatting and form input


	Time zones






Performance and optimization

There are a variety of techniques and tools that can help get your code running
more efficiently - faster, and using fewer system resources.


	Performance and optimization overview






Geographic framework

GeoDjango intends to be a world-class
geographic web framework. Its goal is to make it as easy as possible to build
GIS web applications and harness the power of spatially enabled data.



Common web application tools

Django offers multiple tools commonly needed in the development of web
applications:


	Authentication:
Overview |
Using the authentication system |
Password management |
Customizing authentication |
API Reference


	Caching


	Logging


	Tasks framework


	Sending emails


	Syndication feeds (RSS/Atom)


	Pagination


	Messages framework


	Serialization


	Sessions


	Sitemaps


	Static files management


	Data validation






Other core functionalities

Learn about some other core functionalities of the Django framework:


	Conditional content processing


	Content types and generic relations


	Flatpages


	Redirects


	Signals


	System check framework


	The sites framework


	Unicode in Django






The Django open-source project

Learn about the development process for the Django project itself and about how
you can contribute:


	Community:
Contributing to Django |
The release process |
Team organization |
The Django source code repository |
Security policies |
Mailing lists and Forum


	Design philosophies:
Overview


	Documentation:
About this documentation


	Third-party distributions:
Overview


	Django over time:
API stability |
Release notes and upgrading instructions |
Deprecation Timeline








            

          

      

      

    

  

    
      
          
            
  
Getting started

New to Django? Or to web development in general? Well, you came to the right
place: read this material to quickly get up and running.



	Django at a glance

	Quick install guide

	Writing your first Django app, part 1

	Writing your first Django app, part 2

	Writing your first Django app, part 3

	Writing your first Django app, part 4

	Writing your first Django app, part 5

	Writing your first Django app, part 6

	Writing your first Django app, part 7

	Writing your first Django app, part 8

	Advanced tutorial: How to write reusable apps

	What to read next

	Writing your first contribution for Django






See also

If you’re new to Python [https://www.python.org/], you might want to start by getting an idea of
what the language is like. Django is 100% Python, so if you’ve got minimal
comfort with Python you’ll probably get a lot more out of Django.

If you’re new to programming entirely, you might want to start with this
list of Python resources for non-programmers [https://wiki.python.org/moin/BeginnersGuide/NonProgrammers]

If you already know a few other languages and want to get up to speed with
Python quickly, we recommend referring to the official
Python documentation [https://docs.python.org/3/], which provides comprehensive and authoritative
information about the language, as well as links to other resources such as
a list of books about Python [https://wiki.python.org/moin/PythonBooks].






            

          

      

      

    

  

    
      
          
            
  
Django at a glance

Because Django was developed in a fast-paced newsroom environment, it was
designed to make common web development tasks fast and easy. Here’s an informal
overview of how to write a database-driven web app with Django.

The goal of this document is to give you enough technical specifics to
understand how Django works, but this isn’t intended to be a tutorial or
reference – but we’ve got both! When you’re ready to start a project, you can
start with the tutorial or dive right into
more detailed documentation.


Design your model

Although you can use Django without a database, it comes with an
object-relational mapper [https://en.wikipedia.org/wiki/Object-relational_mapping] in which you describe your database layout in
Python code.

The data-model syntax offers many rich ways of
representing your models – so far, it’s been solving many years’ worth of
database-schema problems. Here’s a quick example:


news/models.py

from django.db import models


class Reporter(models.Model):
    full_name = models.CharField(max_length=70)

    def __str__(self):
        return self.full_name


class Article(models.Model):
    pub_date = models.DateField()
    headline = models.CharField(max_length=200)
    content = models.TextField()
    reporter = models.ForeignKey(Reporter, on_delete=models.CASCADE)

    def __str__(self):
        return self.headline









Install it

Next, run the Django command-line utilities to create the database tables
automatically:
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Quick install guide

Before you can use Django, you’ll need to get it installed. We have a
complete installation guide that covers all the
possibilities; this guide will guide you to a minimal installation that’ll work
while you walk through the introduction.


Install Python

Being a Python web framework, Django requires Python. See
What Python version can I use with Django? for details. Python includes a lightweight
database called SQLite [https://www.sqlite.org/] so you won’t need to set up a database just yet.

Get the latest version of Python at https://www.python.org/downloads/ or with
your operating system’s package manager.

You can verify that Python is installed by typing python from your shell;
you should see something like:

Python 3.x.y
[GCC 4.x] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>>







Set up a database

This step is only necessary if you’d like to work with a “large” database
engine like PostgreSQL, MariaDB, MySQL, or Oracle. To install such a database,
consult the database installation information.



Install Django

You’ve got three options to install Django:


	Install an official release. This
is the best approach for most users.


	Install a version of Django provided by your operating system
distribution.


	Install the latest development version. This option is for enthusiasts who want
the latest-and-greatest features and aren’t afraid of running brand new code.
You might encounter new bugs in the development version, but reporting them
helps the development of Django. Also, releases of third-party packages are
less likely to be compatible with the development version than with the
latest stable release.





Always refer to the documentation that corresponds to the
version of Django you’re using!

If you do either of the first two steps, keep an eye out for parts of the
documentation marked new in development version. That phrase flags
features that are only available in development versions of Django, and
they likely won’t work with an official release.





Verifying

To verify that Django can be seen by Python, type python from your shell.
Then at the Python prompt, try to import Django:

>>> import django
>>> print(django.get_version())
6.2

You may have another version of Django installed.



That’s it!

That’s it – you can now move onto the tutorial.
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Writing your first Django app, part 1

Let’s learn by example.

Throughout this tutorial, we’ll walk you through the creation of a basic
poll application.

It’ll consist of two parts:


	A public site that lets people view polls and vote in them.


	An admin site that lets you add, change, and delete polls.




We’ll assume you have Django installed already. You can
tell Django is installed and which version by running the following command
in a shell prompt (indicated by the $ prefix):
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Writing your first Django app, part 2

This tutorial begins where Tutorial 1 left off.
We’ll set up the database, create your first model, and get a quick
introduction to Django’s automatically-generated admin site.


Where to get help:

If you’re having trouble going through this tutorial, please head over to
the Getting Help section of the FAQ.




Database setup

Now, open up mysite/settings.py. It’s a normal Python module with
module-level variables representing Django settings.

By default, the DATABASES configuration uses SQLite. If you’re new
to databases, or you’re just interested in trying Django, this is the easiest
choice. SQLite is included in Python, so you won’t need to install anything
else to support your database. When starting your first real project, however,
you may want to use a more scalable database like PostgreSQL, to avoid
database-switching headaches down the road.

If you wish to use another database, see details to customize and get
your database running.

While you’re editing mysite/settings.py, set TIME_ZONE to
your time zone.

Also, note the INSTALLED_APPS setting at the top of the file. That
holds the names of all Django applications that are activated in this Django
instance. Apps can be used in multiple projects, and you can package and
distribute them for use by others in their projects.

By default, INSTALLED_APPS contains the following apps, all of which
come with Django:


	django.contrib.admin – The admin site. You’ll use it shortly.


	django.contrib.auth – An authentication system.


	django.contrib.contenttypes – A framework for content types.


	django.contrib.sessions – A session framework.


	django.contrib.messages – A messaging framework.


	django.contrib.staticfiles – A framework for managing
static files.




These applications are included by default as a convenience for the common
case.

Some of these applications make use of at least one database table, though,
so we need to create the tables in the database before we can use them. To do
that, run the following command:
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Writing your first Django app, part 3

This tutorial begins where Tutorial 2 left off.
We’re continuing the web-poll application and will focus on creating the public
interface – “views.”


Where to get help:

If you’re having trouble going through this tutorial, please head over to
the Getting Help section of the FAQ.




Overview

A view is a “type” of web page in your Django application that generally serves
a specific function and has a specific template. For example, in a blog
application, you might have the following views:


	Blog homepage – displays the latest few entries.


	Entry “detail” page – permalink page for a single entry.


	Year-based archive page – displays all months with entries in the
given year.


	Month-based archive page – displays all days with entries in the
given month.


	Day-based archive page – displays all entries in the given day.


	Comment action – handles posting comments to a given entry.




In our poll application, we’ll have the following four views:


	Question “index” page – displays the latest few questions.


	Question “detail” page – displays a question text, with no results but
with a form to vote.


	Question “results” page – displays results for a particular question.


	Vote action – handles voting for a particular choice in a particular
question.




In Django, web pages and other content are delivered by views. Each view is
represented by a Python function (or method, in the case of class-based views).
Django will choose a view by examining the URL that’s requested (to be precise,
the part of the URL after the domain name).

Now in your time on the web you may have come across such beauties as
ME2/Sites/dirmod.htm?sid=&type=gen&mod=Core+Pages&gid=A6CD4967199A42D9B65B1B.
You will be pleased to know that Django allows us much more elegant URL
patterns than that.

A URL pattern is the general form of a URL - for example:
/newsarchive/<year>/<month>/.

To get from a URL to a view, Django uses what are known as ‘URLconfs’. A
URLconf maps URL patterns to views.

This tutorial provides basic instruction in the use of URLconfs, and you can
refer to URL dispatcher for more information.



Writing more views

Now let’s add a few more views to polls/views.py. These views are
slightly different, because they take an argument:


polls/views.py

def detail(request, question_id):
    return HttpResponse("You're looking at question %s." % question_id)


def results(request, question_id):
    response = "You're looking at the results of question %s."
    return HttpResponse(response % question_id)


def vote(request, question_id):
    return HttpResponse("You're voting on question %s." % question_id)







Wire these new views into the polls.urls module by adding the following
path() calls:


polls/urls.py

from django.urls import path

from . import views

urlpatterns = [
    # ex: /polls/
    path("", views.index, name="index"),
    # ex: /polls/5/
    path("<int:question_id>/", views.detail, name="detail"),
    # ex: /polls/5/results/
    path("<int:question_id>/results/", views.results, name="results"),
    # ex: /polls/5/vote/
    path("<int:question_id>/vote/", views.vote, name="vote"),
]







Take a look in your browser, at “/polls/34/”. It’ll run the detail()
function and display whatever ID you provide in the URL. Try
“/polls/34/results/” and “/polls/34/vote/” too – these will display the
placeholder results and voting pages.

When somebody requests a page from your website – say, “/polls/34/”, Django
will load the mysite.urls Python module because it’s pointed to by the
ROOT_URLCONF setting. It finds the variable named urlpatterns
and traverses the patterns in order. After finding the match at 'polls/',
it strips off the matching text ("polls/") and sends the remaining text –
"34/" – to the ‘polls.urls’ URLconf for further processing. There it
matches '<int:question_id>/', resulting in a call to the detail() view
like so:

detail(request=<HttpRequest object>, question_id=34)





The question_id=34 part comes from <int:question_id>. Using angle
brackets “captures” part of the URL and sends it as a keyword argument to the
view function. The question_id part of the string defines the name that
will be used to identify the matched pattern, and the int part is a
converter that determines what patterns should match this part of the URL path.
The colon (:) separates the converter and pattern name.



Write views that actually do something

Each view is responsible for doing one of two things: returning an
HttpResponse object containing the content for the
requested page, or raising an exception such as Http404.
The rest is up to you.

Your view can read records from a database, or not. It can use a template
system such as Django’s – or a third-party Python template system – or not.
It can generate a PDF file, output XML, create a ZIP file on the fly, anything
you want, using whatever Python libraries you want.

All Django wants is that HttpResponse. Or an exception.

Because it’s convenient, let’s use Django’s own database API, which we covered
in Tutorial 2. Here’s one stab at a new index()
view, which displays the latest 5 poll questions in the system, separated by
commas, according to publication date:


polls/views.py

from django.http import HttpResponse

from .models import Question


def index(request):
    latest_question_list = Question.objects.order_by("-pub_date")[:5]
    output = ", ".join([q.question_text for q in latest_question_list])
    return HttpResponse(output)


# Leave the rest of the views (detail, results, vote) unchanged







There’s a problem here, though: the page’s design is hardcoded in the view. If
you want to change the way the page looks, you’ll have to edit this Python
code. So let’s use Django’s template system to separate the design from Python
by creating a template that the view can use.

First, create a directory called templates in your polls directory.
Django will look for templates in there.

Your project’s TEMPLATES setting describes how Django will load and
render templates. The default settings file configures a DjangoTemplates
backend whose APP_DIRS option is set to
True. By convention DjangoTemplates looks for a “templates”
subdirectory in each of the INSTALLED_APPS.

Within the templates directory you have just created, create another
directory called polls, and within that create a file called
index.html. In other words, your template should be at
polls/templates/polls/index.html. Because of how the app_directories
template loader works as described above, you can refer to this template within
Django as polls/index.html.


Template namespacing

Now we might be able to get away with putting our templates directly in
polls/templates (rather than creating another polls subdirectory),
but it would actually be a bad idea. Django will choose the first template
it finds whose name matches, and if you had a template with the same name
in a different application, Django would be unable to distinguish between
them. We need to be able to point Django at the right one, and the best
way to ensure this is by namespacing them. That is, by putting those
templates inside another directory named for the application itself.



Put the following code in that template:


polls/templates/polls/index.html

{% if latest_question_list %}
    <ul>
    {% for question in latest_question_list %}
        <li><a href="/polls/{{ question.id }}/">{{ question.question_text }}</a></li>
    {% endfor %}
    </ul>
{% else %}
    <p>No polls are available.</p>
{% endif %}








Note

To make the tutorial shorter, all template examples use incomplete HTML. In
your own projects you should use complete HTML documents [https://developer.mozilla.org/en-US/docs/Learn/HTML/Introduction_to_HTML/Getting_started#anatomy_of_an_html_document].



Now let’s update our index view in polls/views.py to use the template:


polls/views.py

from django.http import HttpResponse
from django.template import loader

from .models import Question


def index(request):
    latest_question_list = Question.objects.order_by("-pub_date")[:5]
    template = loader.get_template("polls/index.html")
    context = {"latest_question_list": latest_question_list}
    return HttpResponse(template.render(context, request))







That code loads the template called  polls/index.html and passes it a
context. The context is a dictionary mapping template variable names to Python
objects.

Load the page by pointing your browser at “/polls/”, and you should see a
bulleted-list containing the “What’s up” question from Tutorial 2. The link points to the question’s detail page.


A shortcut: render()

It’s a very common idiom to load a template, fill a context and return an
HttpResponse object with the result of the rendered
template. Django provides a shortcut. Here’s the full index() view,
rewritten:


polls/views.py

from django.shortcuts import render

from .models import Question


def index(request):
    latest_question_list = Question.objects.order_by("-pub_date")[:5]
    context = {"latest_question_list": latest_question_list}
    return render(request, "polls/index.html", context)







Note that once we’ve done this in all these views, we no longer need to import
loader and HttpResponse (you’ll
want to keep HttpResponse if you still have the stub methods for
detail, results, and vote).

The render() function takes the request object as its
first argument, a template name as its second argument and a dictionary as its
optional third argument. It returns an HttpResponse
object of the given template rendered with the given context.




Raising a 404 error

Now, let’s tackle the question detail view – the page that displays the
question text for a given poll. Here’s the view:


polls/views.py

from django.http import Http404
from django.shortcuts import render

from .models import Question


# ...
def detail(request, question_id):
    try:
        question = Question.objects.get(pk=question_id)
    except Question.DoesNotExist:
        raise Http404("Question does not exist")
    return render(request, "polls/detail.html", {"question": question})







The new concept here: The view raises the Http404 exception
if a question with the requested ID doesn’t exist.

We’ll discuss what you could put in that polls/detail.html template a bit
later, but if you’d like to quickly get the above example working, a file
containing just:


polls/templates/polls/detail.html

{{ question }}







will get you started for now.


A shortcut: get_object_or_404()

It’s a very common idiom to use get()
and raise Http404 if the object doesn’t exist. Django
provides a shortcut. Here’s the detail() view, rewritten:


polls/views.py

from django.shortcuts import get_object_or_404, render

from .models import Question


# ...
def detail(request, question_id):
    question = get_object_or_404(Question, pk=question_id)
    return render(request, "polls/detail.html", {"question": question})







The get_object_or_404() function takes a Django model
as its first argument and an arbitrary number of keyword arguments, which it
passes to the get() function of the
model’s manager. It raises Http404 if the object doesn’t
exist.


Philosophy

Why do we use a helper function get_object_or_404()
instead of automatically catching the
ObjectDoesNotExist exceptions at a higher
level, or having the model API raise Http404 instead of
ObjectDoesNotExist?

Because that would couple the model layer to the view layer. One of the
foremost design goals of Django is to maintain loose coupling. Some
controlled coupling is introduced in the django.shortcuts module.



There’s also a get_list_or_404() function, which works
just as get_object_or_404() – except using
filter() instead of
get(). It raises
Http404 if the list is empty.




Use the template system

Back to the detail() view for our poll application. Given the context
variable question, here’s what the polls/detail.html template might
look like:


polls/templates/polls/detail.html

<h1>{{ question.question_text }}</h1>
<ul>
{% for choice in question.choice_set.all %}
    <li>{{ choice.choice_text }}</li>
{% endfor %}
</ul>







The template system uses dot-lookup syntax to access variable attributes. In
the example of {{ question.question_text }}, first Django does a dictionary
lookup on the object question. Failing that, it tries an attribute lookup
– which works, in this case. If attribute lookup had failed, it would’ve tried
a list-index lookup.

Method-calling happens in the {% for %} loop:
question.choice_set.all is interpreted as the Python code
question.choice_set.all(), which returns an iterable of Choice objects
and is suitable for use in the {% for %} tag.

See the template guide for more about templates.



Removing hardcoded URLs in templates

Remember, when we wrote the link to a question in the polls/index.html
template, the link was partially hardcoded like this:

<li><a href="/polls/{{ question.id }}/">{{ question.question_text }}</a></li>





The problem with this hardcoded, tightly-coupled approach is that it becomes
challenging to change URLs on projects with a lot of templates. However, since
you defined the name argument in the path() functions in
the polls.urls module, you can remove a reliance on specific URL paths
defined in your url configurations by using the {% url %} template tag:

<li><a href="{% url 'detail' question.id %}">{{ question.question_text }}</a></li>





The way this works is by looking up the URL definition as specified in the
polls.urls module. You can see exactly where the URL name of ‘detail’ is
defined below:

...
# the 'name' value as called by the {% url %} template tag
path("<int:question_id>/", views.detail, name="detail"),
...





If you want to change the URL of the polls detail view to something else,
perhaps to something like polls/specifics/12/ instead of doing it in the
template (or templates) you would change it in polls/urls.py:

...
# added the word 'specifics'
path("specifics/<int:question_id>/", views.detail, name="detail"),
...







Namespacing URL names

The tutorial project has just one app, polls. In real Django projects,
there might be five, ten, twenty apps or more. How does Django differentiate
the URL names between them? For example, the polls app has a detail
view, and so might an app on the same project that is for a blog. How does one
make it so that Django knows which app view to create for a url when using the
{% url %} template tag?

The answer is to add namespaces to your  URLconf. In the polls/urls.py
file, go ahead and add an app_name to set the application namespace:


polls/urls.py

from django.urls import path

from . import views

app_name = "polls"
urlpatterns = [
    path("", views.index, name="index"),
    path("<int:question_id>/", views.detail, name="detail"),
    path("<int:question_id>/results/", views.results, name="results"),
    path("<int:question_id>/vote/", views.vote, name="vote"),
]







Now change your polls/index.html template from:


polls/templates/polls/index.html

<li><a href="{% url 'detail' question.id %}">{{ question.question_text }}</a></li>







to point at the namespaced detail view:


polls/templates/polls/index.html

<li><a href="{% url 'polls:detail' question.id %}">{{ question.question_text }}</a></li>







When you’re comfortable with writing views, read part 4 of this tutorial to learn the basics about form processing and generic
views.
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Writing your first Django app, part 4

This tutorial begins where Tutorial 3 left off.
We’re continuing the web-poll application and will focus on form processing and
cutting down our code.


Where to get help:

If you’re having trouble going through this tutorial, please head over to
the Getting Help section of the FAQ.




Write a minimal form

Let’s update our poll detail template (“polls/detail.html”) from the last
tutorial, so that the template contains an HTML <form> element:


polls/templates/polls/detail.html

<form action="{% url 'polls:vote' question.id %}" method="post">
{% csrf_token %}
<fieldset>
    <legend><h1>{{ question.question_text }}</h1></legend>
    {% if error_message %}<p><strong>{{ error_message }}</strong></p>{% endif %}
    {% for choice in question.choice_set.all %}
        <input type="radio" name="choice" id="choice{{ forloop.counter }}" value="{{ choice.id }}">
        <label for="choice{{ forloop.counter }}">{{ choice.choice_text }}</label><br>
    {% endfor %}
</fieldset>
<input type="submit" value="Vote">
</form>







A quick rundown:


	The above template displays a radio button for each question choice. The
value of each radio button is the associated question choice’s ID. The
name of each radio button is "choice". That means, when somebody
selects one of the radio buttons and submits the form, it’ll send the
POST data choice=# where # is the ID of the selected choice. This is the
basic concept of HTML forms.


	We set the form’s action to {% url 'polls:vote' question.id %}, and
we set method="post". Using method="post" (as opposed to
method="get") is very important, because the act of submitting this
form will alter data server-side. Whenever you create a form that alters
data server-side, use method="post". This tip isn’t specific to
Django; it’s good web development practice in general.


	forloop.counter indicates how many times the for tag has gone
through its loop


	Since we’re creating a POST form (which can have the effect of modifying
data), we need to worry about Cross Site Request Forgeries.
Thankfully, you don’t have to worry too hard, because Django comes with a
helpful system for protecting against it. In short, all POST forms that are
targeted at internal URLs should use the {% csrf_token %}
template tag.




Now, let’s create a Django view that handles the submitted data and does
something with it. Remember, in Tutorial 3, we
created a URLconf for the polls application that includes this line:


polls/urls.py

path("<int:question_id>/vote/", views.vote, name="vote"),







We also created a dummy implementation of the vote() function. Let’s
create a real version. Add the following to polls/views.py:


polls/views.py

from django.db.models import F
from django.http import HttpResponse, HttpResponseRedirect
from django.shortcuts import get_object_or_404, render
from django.urls import reverse

from .models import Choice, Question


# ...
def vote(request, question_id):
    question = get_object_or_404(Question, pk=question_id)
    try:
        selected_choice = question.choice_set.get(pk=request.POST["choice"])
    except (KeyError, Choice.DoesNotExist):
        # Redisplay the question voting form.
        return render(
            request,
            "polls/detail.html",
            {
                "question": question,
                "error_message": "You didn't select a choice.",
            },
        )
    else:
        selected_choice.votes = F("votes") + 1
        selected_choice.save()
        # Always return an HttpResponseRedirect after successfully dealing
        # with POST data. This prevents data from being posted twice if a
        # user hits the Back button.
        return HttpResponseRedirect(reverse("polls:results", args=(question.id,)))







This code includes a few things we haven’t covered yet in this tutorial:


	request.POST is a dictionary-like
object that lets you access submitted data by key name. In this case,
request.POST['choice'] returns the ID of the selected choice, as a
string. request.POST values are
always strings.

Note that Django also provides request.GET for accessing GET data in the same way –
but we’re explicitly using request.POST in our code, to ensure that data is only
altered via a POST call.



	request.POST['choice'] will raise KeyError [https://docs.python.org/3/library/exceptions.html#KeyError] if
choice wasn’t provided in POST data. The above code checks for
KeyError [https://docs.python.org/3/library/exceptions.html#KeyError] and redisplays the question form with an error
message if choice isn’t given.


	F("votes") + 1 instructs the database to increase the vote count by 1.


	After incrementing the choice count, the code returns an
HttpResponseRedirect rather than a normal
HttpResponse.
HttpResponseRedirect takes a single argument: the
URL to which the user will be redirected (see the following point for how
we construct the URL in this case).

As the Python comment above points out, you should always return an
HttpResponseRedirect after successfully dealing with
POST data. This tip isn’t specific to Django; it’s good web development
practice in general.



	We are using the reverse() function in the
HttpResponseRedirect constructor in this example.
This function helps avoid having to hardcode a URL in the view function.
It is given the name of the view that we want to pass control to and the
variable portion of the URL pattern that points to that view. In this
case, using the URLconf we set up in Tutorial 3,
this reverse() call will return a string like

"/polls/3/results/"





where the 3 is the value of question.id. This redirected URL will
then call the 'results' view to display the final page.





As mentioned in Tutorial 3, request is an
HttpRequest object. For more on
HttpRequest objects, see the request and
response documentation.

After somebody votes in a question, the vote() view redirects to the
results page for the question. Let’s write that view:


polls/views.py

from django.shortcuts import get_object_or_404, render


def results(request, question_id):
    question = get_object_or_404(Question, pk=question_id)
    return render(request, "polls/results.html", {"question": question})







This is almost exactly the same as the detail() view from Tutorial 3. The only difference is the template name. We’ll fix this
redundancy later.

Now, create a polls/results.html template:


polls/templates/polls/results.html

<h1>{{ question.question_text }}</h1>

<ul>
{% for choice in question.choice_set.all %}
    <li>{{ choice.choice_text }} -- {{ choice.votes }} vote{{ choice.votes|pluralize }}</li>
{% endfor %}
</ul>

<a href="{% url 'polls:detail' question.id %}">Vote again?</a>







Now, go to /polls/1/ in your browser and vote in the question. You should
see a results page that gets updated each time you vote. If you submit the form
without having chosen a choice, you should see the error message.



Use generic views: Less code is better

The detail() (from Tutorial 3) and results()
views are very short – and, as mentioned above, redundant. The index()
view, which displays a list of polls, is similar.

These views represent a common case of basic web development: getting data from
the database according to a parameter passed in the URL, loading a template and
returning the rendered template. Because this is so common, Django provides a
shortcut, called the “generic views” system.

Generic views abstract common patterns to the point where you don’t even need
to write Python code to write an app. For example, the
ListView and
DetailView generic views abstract the
concepts of “display a list of objects” and “display a detail page for a
particular type of object” respectively.

Let’s convert our poll app to use the generic views system, so we can delete a
bunch of our own code. We’ll have to take a few steps to make the conversion.
We will:


	Convert the URLconf.


	Delete some of the old, unneeded views.


	Introduce new views based on Django’s generic views.




Read on for details.


Why the code-shuffle?

Generally, when writing a Django app, you’ll evaluate whether generic views
are a good fit for your problem, and you’ll use them from the beginning,
rather than refactoring your code halfway through. But this tutorial
intentionally has focused on writing the views “the hard way” until now, to
focus on core concepts.

You should know basic math before you start using a calculator.




Amend URLconf

First, open the polls/urls.py URLconf and change it like so:


polls/urls.py

from django.urls import path

from . import views

app_name = "polls"
urlpatterns = [
    path("", views.IndexView.as_view(), name="index"),
    path("<int:pk>/", views.DetailView.as_view(), name="detail"),
    path("<int:pk>/results/", views.ResultsView.as_view(), name="results"),
    path("<int:question_id>/vote/", views.vote, name="vote"),
]







Note that the name of the matched pattern in the path strings of the second and
third patterns has changed from <question_id> to <pk>. This is
necessary because we’ll use the
DetailView generic view to replace our
detail() and results() views, and it expects the primary key value
captured from the URL to be called "pk".



Amend views

Next, we’re going to remove our old index, detail, and results
views and use Django’s generic views instead. To do so, open the
polls/views.py file and change it like so:


polls/views.py

from django.db.models import F
from django.http import HttpResponseRedirect
from django.shortcuts import get_object_or_404, render
from django.urls import reverse
from django.views import generic

from .models import Choice, Question


class IndexView(generic.ListView):
    template_name = "polls/index.html"
    context_object_name = "latest_question_list"

    def get_queryset(self):
        """Return the last five published questions."""
        return Question.objects.order_by("-pub_date")[:5]


class DetailView(generic.DetailView):
    model = Question
    template_name = "polls/detail.html"


class ResultsView(generic.DetailView):
    model = Question
    template_name = "polls/results.html"


def vote(request, question_id):
    # same as above, no changes needed.
    ...







Each generic view needs to know what model it will be acting upon. This is
provided using either the model attribute (in this example, model =
Question for  DetailView and ResultsView) or by defining the
get_queryset() method (as
shown in IndexView).

By default, the DetailView generic
view uses a template called <app name>/<model name>_detail.html.
In our case, it would use the template "polls/question_detail.html". The
template_name attribute is used to tell Django to use a specific
template name instead of the autogenerated default template name. We
also specify the template_name for the results list view –
this ensures that the results view and the detail view have a
different appearance when rendered, even though they’re both a
DetailView behind the scenes.

Similarly, the ListView generic
view uses a default template called <app name>/<model
name>_list.html; we use template_name to tell
ListView to use our existing
"polls/index.html" template.

In previous parts of the tutorial, the templates have been provided
with a context that contains the question and latest_question_list
context variables. For DetailView the question variable is provided
automatically – since we’re using a Django model (Question), Django
is able to determine an appropriate name for the context variable.
However, for ListView, the automatically generated context variable is
question_list. To override this we provide the context_object_name
attribute, specifying that we want to use latest_question_list instead.
As an alternative approach, you could change your templates to match
the new default context variables – but it’s a lot easier to tell Django to
use the variable you want.

Run the server, and use your new polling app based on generic views.

For full details on generic views, see the generic views documentation.

When you’re comfortable with forms and generic views, read part 5 of this
tutorial to learn about testing our polls app.
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Writing your first Django app, part 5

This tutorial begins where Tutorial 4 left off.
We’ve built a web-poll application, and we’ll now create some automated tests
for it.


Where to get help:

If you’re having trouble going through this tutorial, please head over to
the Getting Help section of the FAQ.




Introducing automated testing


What are automated tests?

Tests are routines that check the operation of your code.

Testing operates at different levels. Some tests might apply to a tiny detail
(does a particular model method return values as expected?) while others
examine the overall operation of the software (does a sequence of user inputs
on the site produce the desired result?). That’s no different from the kind of
testing you did earlier in Tutorial 2, using the
shell to examine the behavior of a method, or running the
application and entering data to check how it behaves.

What’s different in automated tests is that the testing work is done for
you by the system. You create a set of tests once, and then as you make changes
to your app, you can check that your code still works as you originally
intended, without having to perform time consuming manual testing.



Why you need to create tests

So why create tests, and why now?

You may feel that you have quite enough on your plate just learning
Python/Django, and having yet another thing to learn and do may seem
overwhelming and perhaps unnecessary. After all, our polls application is
working quite happily now; going through the trouble of creating automated
tests is not going to make it work any better. If creating the polls
application is the last bit of Django programming you will ever do, then true,
you don’t need to know how to create automated tests. But, if that’s not the
case, now is an excellent time to learn.


Tests will save you time

Up to a certain point, ‘checking that it seems to work’ will be a satisfactory
test. In a more sophisticated application, you might have dozens of complex
interactions between components.

A change in any of those components could have unexpected consequences on the
application’s behavior. Checking that it still ‘seems to work’ could mean
running through your code’s functionality with twenty different variations of
your test data to make sure you haven’t broken something - not a good use
of your time.

That’s especially true when automated tests could do this for you in seconds.
If something’s gone wrong, tests will also assist in identifying the code
that’s causing the unexpected behavior.

Sometimes it may seem a chore to tear yourself away from your productive,
creative programming work to face the unglamorous and unexciting business
of writing tests, particularly when you know your code is working properly.

However, the task of writing tests is a lot more fulfilling than spending hours
testing your application manually or trying to identify the cause of a
newly-introduced problem.



Tests don’t just identify problems, they prevent them

It’s a mistake to think of tests merely as a negative aspect of development.

Without tests, the purpose or intended behavior of an application might be
rather opaque. Even when it’s your own code, you will sometimes find yourself
poking around in it trying to find out what exactly it’s doing.

Tests change that; they light up your code from the inside, and when something
goes wrong, they focus light on the part that has gone wrong - even if you
hadn’t even realized it had gone wrong.



Tests make your code more attractive

You might have created a brilliant piece of software, but you will find that
many other developers will refuse to look at it because it lacks tests; without
tests, they won’t trust it. Jacob Kaplan-Moss, one of Django’s original
developers, says “Code without tests is broken by design.”

That other developers want to see tests in your software before they take it
seriously is yet another reason for you to start writing tests.



Tests help teams work together

The previous points are written from the point of view of a single developer
maintaining an application. Complex applications will be maintained by teams.
Tests guarantee that colleagues don’t inadvertently break your code (and that
you don’t break theirs without knowing). If you want to make a living as a
Django programmer, you must be good at writing tests!





Basic testing strategies

There are many ways to approach writing tests.

Some programmers follow a discipline called “test-driven development [https://en.wikipedia.org/wiki/Test-driven_development]”; they
actually write their tests before they write their code. This might seem
counterintuitive, but in fact it’s similar to what most people will often do
anyway: they describe a problem, then create some code to solve it. Test-driven
development formalizes the problem in a Python test case.

More often, a newcomer to testing will create some code and later decide that
it should have some tests. Perhaps it would have been better to write some
tests earlier, but it’s never too late to get started.

Sometimes it’s difficult to figure out where to get started with writing tests.
If you have written several thousand lines of Python, choosing something to
test might not be easy. In such a case, it’s fruitful to write your first test
the next time you make a change, either when you add a new feature or fix a
bug.

So let’s do that right away.



Writing our first test


We identify a bug

Fortunately, there’s a little bug in the polls application for us to fix
right away: the Question.was_published_recently() method returns True
if the Question was published within the last day (which is correct) but
also if the Question’s pub_date field is in the future (which certainly
isn’t).

Confirm the bug by using the shell to check the method on a question
whose date lies in the future:
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Writing your first Django app, part 6

This tutorial begins where Tutorial 5 left off.
We’ve built a tested web-poll application, and we’ll now add a stylesheet and
an image.

Aside from the HTML generated by the server, web applications generally need
to serve additional files — such as images, JavaScript, or CSS — necessary to
render the complete web page. In Django, we refer to these files as “static
files”.

For small projects, this isn’t a big deal, because you can keep the static
files somewhere your web server can find it. However, in bigger projects –
especially those comprised of multiple apps – dealing with the multiple sets
of static files provided by each application starts to get tricky.

That’s what django.contrib.staticfiles is for: it collects static files
from each of your applications (and any other places you specify) into a
single location that can easily be served in production.


Where to get help:

If you’re having trouble going through this tutorial, please head over to
the Getting Help section of the FAQ.




Customize your app’s look and feel

First, create a directory called static in your polls directory. Django
will look for static files there, similarly to how Django finds templates
inside polls/templates/.

Django’s STATICFILES_FINDERS setting contains a list
of finders that know how to discover static files from various
sources. One of the defaults is AppDirectoriesFinder which
looks for a “static” subdirectory in each of the
INSTALLED_APPS, like the one in polls we just created. The admin
site uses the same directory structure for its static files.

Within the static directory you have just created, create another directory
called polls and within that create a file called style.css. In other
words, your stylesheet should be at polls/static/polls/style.css. Because
of how the AppDirectoriesFinder staticfile finder works, you can refer to
this static file in Django as polls/style.css, similar to how you reference
the path for templates.


Static file namespacing

Just like templates, we might be able to get away with putting our static
files directly in polls/static (rather than creating another polls
subdirectory), but it would actually be a bad idea. Django will choose the
first static file it finds whose name matches, and if you had a static file
with the same name in a different application, Django would be unable to
distinguish between them. We need to be able to point Django at the right
one, and the best way to ensure this is by namespacing them. That is, by
putting those static files inside another directory named for the
application itself.



Put the following code in that stylesheet (polls/static/polls/style.css):


polls/static/polls/style.css

li a {
    color: green;
}







Next, add the following at the top of polls/templates/polls/index.html:


polls/templates/polls/index.html

{% load static %}

<link rel="stylesheet" href="{% static 'polls/style.css' %}">







The {% static %} template tag generates the absolute URL of static files.

That’s all you need to do for development.

Start the server (or restart it if it’s already running):
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Writing your first Django app, part 7

This tutorial begins where Tutorial 6 left off.
We’re continuing the web-poll application and will focus on customizing
Django’s automatically-generated admin site that we first explored in
Tutorial 2.


Where to get help:

If you’re having trouble going through this tutorial, please head over to
the Getting Help section of the FAQ.




Customize the admin form

By registering the Question model with admin.site.register(Question),
Django was able to construct a default form representation. Often, you’ll want
to customize how the admin form looks and works. You’ll do this by telling
Django the options you want when you register the object.

Let’s see how this works by reordering the fields on the edit form. Replace
the admin.site.register(Question) line with:


polls/admin.py

from django.contrib import admin

from .models import Question


class QuestionAdmin(admin.ModelAdmin):
    fields = ["pub_date", "question_text"]


admin.site.register(Question, QuestionAdmin)







You’ll follow this pattern – create a model admin class, then pass it as the
second argument to admin.site.register() – any time you need to change the
admin options for a model.

This particular change above makes the “Publication date” come before the
“Question” field:

[image: Fields have been reordered]
This isn’t impressive with only two fields, but for admin forms with dozens
of fields, choosing an intuitive order is an important usability detail.

And speaking of forms with dozens of fields, you might want to split the form
up into fieldsets:


polls/admin.py

from django.contrib import admin

from .models import Question


class QuestionAdmin(admin.ModelAdmin):
    fieldsets = [
        (None, {"fields": ["question_text"]}),
        ("Date information", {"fields": ["pub_date"]}),
    ]


admin.site.register(Question, QuestionAdmin)







The first element of each tuple in
fieldsets is the title of the
fieldset. Here’s what our form looks like now:

[image: Form has fieldsets now]


Adding related objects

OK, we have our Question admin page, but a Question has multiple
Choices, and the admin page doesn’t display choices.

Yet.

There are two ways to solve this problem. The first is to register Choice
with the admin just as we did with Question:


polls/admin.py

from django.contrib import admin

from .models import Choice, Question

# ...
admin.site.register(Choice)







Now “Choices” is an available option in the Django admin. The “Add choice” form
looks like this:

[image: Choice admin page]
In that form, the “Question” field is a select box containing every question in
the database. Django knows that a ForeignKey should
be represented in the admin as a <select> box. In our case, only one
question exists at this point.

Also note the “Add another question” button (displayed as a plus sign) to the
right of the “Question” field. Every ForeignKey relationship gets this
button for free. When you click this button, you’ll get a popup window with the
“Add question” form. If you add a question in that window and click “Save”,
Django will save the question to the database and dynamically add it as the
selected choice on the “Add choice” form you’re looking at.

But, really, this is an inefficient way of adding Choice objects to the
system. It’d be better if you could add a bunch of Choices directly when you
create the Question object. Let’s make that happen.

Remove the register() call for the Choice model. Then, edit the
Question registration code to read:


polls/admin.py

from django.contrib import admin

from .models import Choice, Question


class ChoiceInline(admin.StackedInline):
    model = Choice
    extra = 3


class QuestionAdmin(admin.ModelAdmin):
    fieldsets = [
        (None, {"fields": ["question_text"]}),
        ("Date information", {"fields": ["pub_date"], "classes": ["collapse"]}),
    ]
    inlines = [ChoiceInline]


admin.site.register(Question, QuestionAdmin)







This tells Django: “Choice objects are edited on the Question admin
page. By default, provide enough fields for 3 choices.”

Load the “Add question” page to see how that looks:

[image: Add question page now has choices on it]
It works like this: There are three slots for related Choices – as specified
by extra – and each time you come back to the “Change” page for an
already-created object, you get another three extra slots.

At the end of the three current slots you will find an “Add another Choice”
link. If you click on it, a new slot will be added. If you want to remove the
added slot, you can click on the X to the top right of the added slot. This
image shows an added slot:

[image: Additional slot added dynamically]
One small problem, though. It takes a lot of screen space to display all the
fields for entering related Choice objects. For that reason, Django offers
a tabular way of displaying inline related objects. To use it, change the
ChoiceInline declaration to read:


polls/admin.py

class ChoiceInline(admin.TabularInline): ...







With that TabularInline (instead of StackedInline), the
related objects are displayed in a more compact, table-based format:

[image: Add question page now has more compact choices]
Note that there is an extra “Delete?” column that allows removing rows added
using the “Add another Choice” button and rows that have already been saved.



Customize the admin change list

Now that the Question admin page is looking good, let’s make some tweaks to the
“change list” page – the one that displays all the questions in the system.

Here’s what it looks like at this point:

[image: Polls change list page]
By default, Django displays the str() of each object. But sometimes it’d be
more helpful if we could display individual fields. To do that, use the
list_display admin option, which is a
list of field names to display, as columns, on the change list page for the
object:


polls/admin.py

class QuestionAdmin(admin.ModelAdmin):
    # ...
    list_display = ["question_text", "pub_date"]







For good measure, let’s also include the was_published_recently() method
from Tutorial 2:


polls/admin.py

class QuestionAdmin(admin.ModelAdmin):
    # ...
    list_display = ["question_text", "pub_date", "was_published_recently"]







Now the question change list page looks like this:

[image: Polls change list page, updated]
You can click on the column headers to sort by those values – except in the
case of the was_published_recently header, because sorting by the output
of an arbitrary method is not supported. Also note that the column header for
was_published_recently is, by default, the name of the method (with
underscores replaced with spaces), and that each line contains the string
representation of the output.

You can improve that by using the display()
decorator on that method (extending the polls/models.py file that was
created in Tutorial 2), as follows:


polls/models.py

from django.contrib import admin


class Question(models.Model):
    # ...
    @admin.display(
        boolean=True,
        ordering="pub_date",
        description="Published recently?",
    )
    def was_published_recently(self):
        now = timezone.now()
        return now - datetime.timedelta(days=1) <= self.pub_date <= now







For more information on the properties configurable via the decorator, see
list_display.

Edit your polls/admin.py file again and add an improvement to the
Question change list page: filters using the
list_filter. Add the following line to
QuestionAdmin:

list_filter = ["pub_date"]





That adds a “Filter” sidebar that lets people filter the change list by the
pub_date field:

[image: Polls change list page, updated]
The type of filter displayed depends on the type of field you’re filtering on.
Because pub_date is a DateTimeField, Django
knows to give appropriate filter options: “Any date”, “Today”, “Past 7 days”,
“This month”, “This year”.

This is shaping up well. Let’s add some search capability:

search_fields = ["question_text"]





That adds a search box at the top of the change list. When somebody enters
search terms, Django will search the question_text field. You can use as
many fields as you’d like – although because it uses a LIKE query behind
the scenes, limiting the number of search fields to a reasonable number will
make it easier for your database to do the search.

Now’s also a good time to note that change lists give you free pagination. The
default is to display 100 items per page.


See also

The following ModelAdmin options allow
further customization of change lists:
list_per_page,
search_fields,
date_hierarchy, and
list_display.





Customize the admin look and feel

Clearly, having “Django administration” at the top of each admin page is
ridiculous. It’s just placeholder text.

You can change it, though, using Django’s template system. The Django admin is
powered by Django itself, and its interfaces use Django’s own template system.


Customizing your project’s templates

Create a templates directory in your djangotutorial directory.
Templates can live anywhere on your filesystem that Django can access. (Django
runs as whatever user your server runs.) However, keeping your templates within
the project is a good convention to follow.

Open your settings file (mysite/settings.py, remember) and add a
DIRS option in the TEMPLATES setting:


mysite/settings.py

TEMPLATES = [
    {
        "BACKEND": "django.template.backends.django.DjangoTemplates",
        "DIRS": [BASE_DIR / "templates"],
        "APP_DIRS": True,
        "OPTIONS": {
            "context_processors": [
                "django.template.context_processors.request",
                "django.contrib.auth.context_processors.auth",
                "django.contrib.messages.context_processors.messages",
            ],
        },
    },
]







DIRS is a list of filesystem directories to check
when loading Django templates; it’s a search path.


Organizing templates

Just like the static files, we could have all our templates together, in
one big templates directory, and it would work perfectly well. However,
templates that belong to a particular application should be placed in that
application’s template directory (e.g. polls/templates) rather than the
project’s (templates). We’ll discuss in more detail in the
reusable apps tutorial why we do this.



Now create a directory called admin inside templates, and copy the
template admin/base_site.html from within the default Django admin
template directory in the source code of Django itself
(django/contrib/admin/templates [https://github.com/django/django/blob/main/django/contrib/admin/templates]) into that directory.


Where are the Django source files?

If you have difficulty finding where the Django source files are located
on your system, run the following command:
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Writing your first Django app, part 8

This tutorial begins where Tutorial 7 left off.
We’ve built our web-poll application and will now look at third-party packages.
One of Django’s strengths is the rich ecosystem of third-party packages.
They’re community developed packages that can be used to quickly improve the
feature set of an application.

This tutorial will show how to add Django Debug Toolbar [https://pypi.org/project/django-debug-toolbar/], a commonly used third-party package. The Django Debug
Toolbar has ranked in the top three most used third-party packages in the
Django Developers Survey in recent years.


Where to get help:

If you’re having trouble going through this tutorial, please head over to
the Getting Help section of the FAQ.




Installing Django Debug Toolbar

Django Debug Toolbar is a useful tool for debugging Django web applications.
It’s a third-party package that is maintained by the community organization
Django Commons [https://github.com/django-commons]. The toolbar helps you
understand how your application functions and to identify problems. It does so
by providing panels that provide debug information about the current request
and response.

To install a third-party application like the toolbar, you need to install
the package by running the below command within an activated virtual
environment. This is similar to our earlier step to install Django.
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Advanced tutorial: How to write reusable apps

This advanced tutorial begins where Tutorial 8
left off. We’ll be turning our web-poll into a standalone Python package
you can reuse in new projects and share with other people.

If you haven’t recently completed Tutorials 1–8, we encourage you to review
these so that your example project matches the one described below.


Reusability matters

It’s a lot of work to design, build, test and maintain a web application. Many
Python and Django projects share common problems. Wouldn’t it be great if we
could save some of this repeated work?

Reusability is the way of life in Python. The Python Package Index (PyPI) [https://pypi.org/] has a vast range of packages you can use in your own
Python programs. Check out Django Packages [https://djangopackages.org] for
existing reusable apps you could incorporate in your project. Django itself is
also a normal Python package. This means that you can take existing Python
packages or Django apps and compose them into your own web project. You only
need to write the parts that make your project unique.

Let’s say you were starting a new project that needed a polls app like the one
we’ve been working on. How do you make this app reusable? Luckily, you’re well
on the way already. In Tutorial 1, we saw how we
could decouple polls from the project-level URLconf using an include.
In this tutorial, we’ll take further steps to make the app easy to use in new
projects and ready to publish for others to install and use.


Package? App?

A Python package [https://docs.python.org/3/glossary.html#term-package] provides a way of grouping related Python code for
easy reuse. A package contains one or more files of Python code (also known
as “modules”).

A package can be imported with import foo.bar or from foo import
bar. For a directory (like polls) to form a package, it must contain
a special file __init__.py, even if this file is empty.

A Django application is a Python package that is specifically intended
for use in a Django project. An application may use common Django
conventions, such as having models, tests, urls, and views
submodules.

Later on we use the term packaging to describe the process of making a
Python package easy for others to install. It can be a little confusing, we
know.





Your project and your reusable app

After the previous tutorials, our project should look like this:

djangotutorial/
    manage.py
    mysite/
        __init__.py
        settings.py
        urls.py
        asgi.py
        wsgi.py
    polls/
        __init__.py
        admin.py
        apps.py
        migrations/
            __init__.py
            0001_initial.py
        models.py
        static/
            polls/
                images/
                    background.png
                style.css
        templates/
            polls/
                detail.html
                index.html
                results.html
        tests.py
        urls.py
        views.py
    templates/
        admin/
            base_site.html





You created djangotutorial/templates in Tutorial 7, and polls/templates in
Tutorial 3. Now perhaps it is clearer why we chose
to have separate template directories for the project and application:
everything that is part of the polls application is in polls. It makes the
application self-contained and easier to drop into a new project.

The polls directory could now be copied into a new Django project and
immediately reused. It’s not quite ready to be published though. For that, we
need to package the app to make it easy for others to install.



Installing some prerequisites

The current state of Python packaging is a bit muddled with various tools. For
this tutorial, we’re going to use setuptools [https://pypi.org/project/setuptools/] to build our package. It’s
the recommended packaging tool (merged with the distribute fork). We’ll
also be using pip [https://pypi.org/project/pip/] to install and uninstall it. You should install these
two packages now. If you need help, you can refer to how to install
Django with pip. You can install setuptools
the same way.



Packaging your app

Python packaging refers to preparing your app in a specific format that can
be easily installed and used. Django itself is packaged very much like
this. For a small app like polls, this process isn’t too difficult.


	First, create a parent directory for the package, outside of your Django
project. Call this directory django-polls.


Choosing a name for your app

When choosing a name for your package, check PyPI to avoid naming
conflicts with existing packages. We recommend using a django-
prefix for package names, to identify your package as specific to
Django, and a corresponding django_ prefix for your module name. For
example, the django-ratelimit package contains the
django_ratelimit module.

Application labels (that is, the final part of the dotted path to
application packages) must be unique in INSTALLED_APPS.
Avoid using the same label as any of the Django contrib packages, for example auth, admin, or
messages.





	Move the polls directory into django-polls directory, and rename it
to django_polls.


	Edit django_polls/apps.py so that name refers to the
new module name, add label to give a short name for
the app, and set default_auto_field to ensure your
migrations are not affected by changes to DEFAULT_AUTO_FIELD
made by users of your reusable app:


django-polls/django_polls/apps.py

from django.apps import AppConfig


class PollsConfig(AppConfig):
    default_auto_field = "django.db.models.BigAutoField"
    name = "django_polls"
    label = "polls"









	Create a file django-polls/README.rst with the following contents:


django-polls/README.rst

============
django-polls
============

django-polls is a Django app to conduct web-based polls. For each
question, visitors can choose between a fixed number of answers.

Detailed documentation is in the "docs" directory.

Quick start
-----------

1. Add "polls" to your INSTALLED_APPS setting like this::

    INSTALLED_APPS = [
        ...,
        "django_polls",
    ]

2. Include the polls URLconf in your project urls.py like this::

    path("polls/", include("django_polls.urls")),

3. Run ``python manage.py migrate`` to create the models.

4. Start the development server and visit the admin to create a poll.

5. Visit the ``/polls/`` URL to participate in the poll.









	Create a django-polls/LICENSE file. Choosing a license is beyond the
scope of this tutorial, but suffice it to say that code released publicly
without a license is useless. Django and many Django-compatible apps are
distributed under the BSD license; however, you’re free to pick your own
license. Just be aware that your licensing choice will affect who is able
to use your code.


	Next we’ll create the pyproject.toml file which details how to build and
install the app. A full explanation of this file is beyond the scope of this
tutorial, but the Python Packaging User Guide [https://packaging.python.org/guides/writing-pyproject-toml/] has a good
explanation. Create the django-polls/pyproject.toml file with the
following contents:


django-polls/pyproject.toml

[build-system]
requires = ["setuptools>=77.0.3"]
build-backend = "setuptools.build_meta"

[project]
name = "django-polls"
version = "0.1"
dependencies = [
    "django>=X.Y",  # Replace "X.Y" as appropriate
]
description = "A Django app to conduct web-based polls."
readme = "README.rst"
license = "BSD-3-Clause"
requires-python = ">= 3.12"
authors = [
    {name = "Your Name", email = "yourname@example.com"},
]
classifiers = [
    "Environment :: Web Environment",
    "Framework :: Django",
    "Framework :: Django :: X.Y",  # Replace "X.Y" as appropriate
    "Intended Audience :: Developers",
    "Operating System :: OS Independent",
    "Programming Language :: Python",
    "Programming Language :: Python :: 3",
    "Programming Language :: Python :: 3 :: Only",
    "Programming Language :: Python :: 3.12",
    "Programming Language :: Python :: 3.13",
    "Programming Language :: Python :: 3.14",
    "Topic :: Internet :: WWW/HTTP",
    "Topic :: Internet :: WWW/HTTP :: Dynamic Content",
]

[project.urls]
Homepage = "https://www.example.com/"









	Many common files and Python modules and packages are included in the
package by default. To include additional files, we’ll need to create a
MANIFEST.in file. To include the templates and static files, create a
file django-polls/MANIFEST.in with the following contents:


django-polls/MANIFEST.in

recursive-include django_polls/static *
recursive-include django_polls/templates *









	It’s optional, but recommended, to include detailed documentation with your
app. Create an empty directory django-polls/docs for future
documentation.

Note that the docs directory won’t be included in your package unless
you add some files to it. Many Django apps also provide their documentation
online through sites like readthedocs.org [https://readthedocs.org].

Many Python projects, including Django and Python itself, use Sphinx [https://www.sphinx-doc.org/en/master/usage/quickstart.html] to build
their documentation. If you choose to use Sphinx you can link back to the
Django documentation by configuring Intersphinx [https://www.sphinx-doc.org/en/master/usage/quickstart.html#intersphinx]
and including a value for Django in your project’s intersphinx_mapping
value:

intersphinx_mapping = {
    # ...
    "django": (
        "https://docs.djangoproject.com/en/stable/",
        None,
    ),
}





With that in place, you can then cross-link to specific entries, in the
same way as in the Django docs, such as
“:attr:`django.test.TransactionTestCase.databases`”.



	Check that the build [https://pypi.org/project/build/] package is installed (python -m pip install
build) and try building your package by running python -m build inside
django-polls. This creates a directory called dist and builds your
new package into source and binary formats, django_polls-0.1.tar.gz and
django_polls-0.1-py3-none-any.whl.




For more information on packaging, see Python’s Tutorial on Packaging and
Distributing Projects [https://packaging.python.org/tutorials/packaging-projects/].



Using your own package

Since we moved the polls directory out of the project, it’s no longer
working. We’ll now fix this by installing our new django-polls package.


Installing as a user library

The following steps install django-polls as a user library. Per-user
installs have a lot of advantages over installing the package system-wide,
such as being usable on systems where you don’t have administrator access
as well as preventing the package from affecting system services and other
users of the machine.

Note that per-user installations can still affect the behavior of system
tools that run as that user, so using a virtual environment is a more robust
solution (see below).




	To install the package, use pip (you already installed it, right?):

python -m pip install --user django-polls/dist/django_polls-0.1.tar.gz







	Update mysite/settings.py to point to the new module name:

INSTALLED_APPS = [
    "django_polls.apps.PollsConfig",
    ...,
]







	Update mysite/urls.py to point to the new module name:

urlpatterns = [
    path("polls/", include("django_polls.urls")),
    ...,
]







	Run the development server to confirm the project continues to work.






Publishing your app

Now that we’ve packaged and tested django-polls, it’s ready to share with
the world! If this wasn’t just an example, you could now:


	Email the package to a friend.


	Upload the package on your website.


	Post the package on a public repository, such as the Python Package Index
(PyPI) [https://pypi.org/]. There is a good tutorial [https://packaging.python.org/tutorials/packaging-projects/#uploading-the-distribution-archives]
for doing this.






Installing Python packages with a virtual environment

Earlier, we installed django-polls as a user library. This has some
disadvantages:


	Modifying the user libraries can affect other Python software on your system.


	You won’t be able to run multiple versions of this package (or others with
the same name).




Typically, these situations only arise once you’re maintaining several Django
projects. When they do, the best solution is to use venv [https://docs.python.org/3/tutorial/venv.html]. This tool allows you to maintain multiple isolated
Python environments, each with its own copy of the libraries and package
namespace.
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What to read next

So you’ve read all the introductory material and have
decided you’d like to keep using Django. We’ve only just scratched the surface
with this intro (in fact, if you’ve read every single word, you’ve read about
5% of the overall documentation).

So what’s next?

Well, we’ve always been big fans of learning by doing. At this point you should
know enough to start a project of your own and start fooling around. As you
need to learn new tricks, come back to the documentation. There’s also a bigger
Django ecosystem [https://www.djangoproject.com/community/ecosystem/] out there for you to explore that the community has
created.

We’ve put a lot of effort into making Django’s documentation useful, clear and
as complete as possible. The rest of this document explains more about how the
documentation works so that you can get the most out of it.

(Yes, this is documentation about documentation. Rest assured we have no plans
to write a document about how to read the document about documentation.)


Finding documentation

Django’s got a lot of documentation – almost 450,000 words and counting –
so finding what you need can sometimes be tricky. A good place to start
is the Index. We also recommend using the builtin search feature.

Or you can just browse around!



How the documentation is organized

Django’s main documentation is broken up into “chunks” designed to fill
different needs:


	The introductory material is designed for people new
to Django – or to web development in general. It doesn’t cover anything
in depth, but instead gives a high-level overview of how developing in
Django “feels”.


	The topic guides, on the other hand, dive deep into
individual parts of Django. There are complete guides to Django’s
model system, template engine, forms framework, and much
more.

This is probably where you’ll want to spend most of your time; if you work
your way through these guides you should come out knowing pretty much
everything there is to know about Django.



	Web development is often broad, not deep – problems span many domains.
We’ve written a set of how-to guides that answer
common “How do I …?” questions. Here you’ll find information about
generating PDFs with Django, writing
custom template tags, and more.

Answers to really common questions can also be found in the FAQ.



	The guides and how-to’s don’t cover every single class, function, and
method available in Django – that would be overwhelming when you’re
trying to learn. Instead, details about individual classes, functions,
methods, and modules are kept in the reference. This is
where you’ll turn to find the details of a particular function or
whatever you need.


	If you are interested in deploying a project for public use, our docs have
several guides for various deployment
setups as well as a deployment checklist
for some things you’ll need to think about.


	Finally, there’s some “specialized” documentation not usually relevant to
most developers. This includes the release notes and
internals documentation for those who want to add
code to Django itself, and a few other things that don’t fit elsewhere.






How documentation is updated

Just as the Django code base is developed and improved on a daily basis, our
documentation is consistently improving. We improve documentation for several
reasons:


	To make content fixes, such as grammar/typo corrections.


	To add information and/or examples to existing sections that need to be
expanded.


	To document Django features that aren’t yet documented. (The list of
such features is shrinking but exists nonetheless.)


	To add documentation for new features as new features get added, or as
Django APIs or behaviors change.




Django’s documentation is kept in the same source control system as its code.
It lives in the docs [https://github.com/django/django/blob/main/docs] directory of our Git repository. Each document
online is a separate text file in the repository.



Where to get it

You can read Django documentation in several ways. They are, in order of
preference:


On the web

The most recent version of the Django documentation lives at
https://docs.djangoproject.com/en/dev/. These HTML pages are generated
automatically from the text files in source control. That means they reflect
the “latest and greatest” in Django – they include the very latest corrections
and additions, and they discuss the latest Django features, which may only be
available to users of the Django development version. (See
Differences between versions below.)

We encourage you to help improve the docs by submitting changes, corrections
and suggestions in the ticket system [https://code.djangoproject.com/]. The Django developers actively monitor
the ticket system and use your feedback to improve the documentation for
everybody.

Note, however, that tickets should explicitly relate to the documentation,
rather than asking broad tech-support questions. If you need help with your
particular Django setup, try the Django Forum [https://forum.djangoproject.com/] or the
Django Discord server [https://chat.djangoproject.com] instead.



In plain text

For offline reading, or just for convenience, you can read the Django
documentation in plain text.

If you’re using an official release of Django, the zipped package (tarball) of
the code includes a docs/ directory, which contains all the documentation
for that release.

If you’re using the development version of Django (aka the main branch), the
docs/ directory contains all of the documentation. You can update your
Git checkout to get the latest changes.

One low-tech way of taking advantage of the text documentation is by using the
Unix grep utility to search for a phrase in all of the documentation. For
example, this will show you each mention of the phrase “max_length” in any
Django document:
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Writing your first contribution for Django


Introduction

Interested in giving back to the community a little? Maybe you’ve found a bug
in Django that you’d like to see fixed, or maybe there’s a small feature you
want added (but remember that proposals for new features should follow the
process for suggesting new features).

Contributing back to Django itself is the best way to see your own concerns
addressed. This may seem daunting at first, but it’s a well-traveled path with
documentation, tooling, and a community to support you. We’ll walk you through
the entire process, so you can learn by example.


Who’s this tutorial for?


See also

If you are looking for a reference on the details of making code
contributions, see the Contributing code
documentation.



For this tutorial, we expect that you have at least a basic understanding of
how Django works. This means you should be comfortable going through the
existing tutorials on writing your first Django app.
In addition, you should have a good understanding of Python itself. But if you
don’t, Dive Into Python [https://diveintopython3.net/] is a fantastic (and free) online book for beginning
Python programmers.

Those of you who are unfamiliar with version control systems and Trac will find
that this tutorial and its links include just enough information to get
started. However, you’ll probably want to read some more about these different
tools if you plan on contributing to Django regularly.

For the most part though, this tutorial tries to explain as much as possible,
so that it can be of use to the widest audience.


Where to get help:

If you’re having trouble going through this tutorial, please post a message
on the Django Forum [https://forum.djangoproject.com/] or drop by the Django Discord server [https://chat.djangoproject.com] to chat with
other Django users who might be able to help.





What does this tutorial cover?

We’ll be walking you through contributing to Django for the first time. By the
end of this tutorial, you should have a basic understanding of both the tools
and the processes involved. Specifically, we’ll be covering the following:


	Installing Git.


	Downloading a copy of Django’s development version.


	Running Django’s test suite.


	Writing a test for your changes.


	Writing the code for your changes.


	Testing your changes.


	Submitting a pull request.


	Where to look for more information.




Once you’re done with the tutorial, you can look through the rest of
Django’s documentation on contributing.
It contains lots of great information and is a must-read for anyone who’d like
to become a regular contributor to Django. If you’ve got questions, it’s
probably got the answers.


Python 3 required!

The current version of Django doesn’t support Python 2.7. Get Python 3 at
Python’s download page [https://www.python.org/downloads/] or with your
operating system’s package manager.




For Windows users

See Install Python on Windows docs for additional guidance.






Code of Conduct

As a contributor, you can help us keep the Django community open and inclusive.
Please read and follow our Code of Conduct [https://www.djangoproject.com/conduct/].



Installing Git

For this tutorial, you’ll need Git installed to download the current
development version of Django and to generate a branch for the changes you
make.

To check whether or not you have Git installed, enter git into the command
line. If you get messages saying that this command could not be found, you’ll
have to download and install it, see Git’s download page [https://git-scm.com/download].

If you’re not that familiar with Git, you can always find out more about its
commands (once it’s installed) by typing git help into the command line.



Getting a copy of Django’s development version

The first step to contributing to Django is to get a copy of the source code.
First, fork Django on GitHub [https://github.com/django/django/fork]. Then,
from the command line, use the cd command to navigate to the directory
where you’ll want your local copy of Django to live.

Download the Django source code repository using the following command:
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Using Django

Introductions to all the key parts of Django you’ll need to know:



	How to install Django
	Install Python

	Install Apache and mod_wsgi

	Get your database running

	Install the Django code





	Models and databases
	Models

	Making queries

	Fetch modes

	Aggregation

	Search

	Managers

	Performing raw SQL queries

	Database transactions

	Multiple databases

	Tablespaces

	Database access optimization

	Database instrumentation

	Fixtures

	Examples of model relationship API usage





	Handling HTTP requests
	URL dispatcher

	Writing views

	View decorators

	File Uploads

	Django shortcut functions

	Generic views

	Middleware

	How to use sessions





	Working with forms
	HTML forms

	Django’s role in forms

	Forms in Django

	Building a form

	More about Django Form classes

	Working with form templates

	Further topics





	Templates
	The Django template language

	Support for template engines





	Class-based views
	Introduction to class-based views

	Built-in class-based generic views

	Form handling with class-based views

	Using mixins with class-based views

	Basic examples

	Usage in your URLconf

	Subclassing generic views

	Asynchronous class-based views





	Migrations
	The Commands

	Backend Support

	Workflow

	Transactions

	Dependencies

	Migration files

	Adding migrations to apps

	Reversing migrations

	Historical models

	Considerations when removing model fields

	Data Migrations

	Squashing migrations

	Serializing values

	Supporting multiple Django versions





	Managing files
	Using files in models

	The File object

	File storage





	Testing in Django
	Writing and running tests

	Testing tools

	Advanced testing topics





	User authentication in Django
	Overview

	Installation

	Usage





	Django’s cache framework
	Setting up the cache

	The per-site cache

	The per-view cache

	Template fragment caching

	The low-level cache API

	Asynchronous support

	Downstream caches

	Using Vary headers

	Controlling cache: Using other headers

	Order of MIDDLEWARE





	Conditional View Processing
	The condition decorator

	Shortcuts for only computing one value

	Using the decorators with other HTTP methods

	Comparison with middleware conditional processing





	Composite primary keys
	Migrating to a composite primary key

	Composite primary keys and relations

	Composite primary keys and database functions

	Composite primary keys in forms

	Composite primary keys in model validation

	Building composite primary key ready applications





	Cryptographic signing
	Protecting SECRET_KEY and SECRET_KEY_FALLBACKS

	Using the low-level API





	Sending email
	Quick examples

	Configuring email

	Sending messages

	Email backends

	Configuring email for development





	Internationalization and localization
	Overview

	Definitions





	Logging
	Overview

	Security implications

	Configuring logging





	Pagination
	The Paginator class

	Example

	Paginating a ListView

	Using Paginator in a view function





	Security in Django
	Always sanitize user input

	Cross site scripting (XSS) protection

	Cross site request forgery (CSRF) protection

	SQL injection protection

	Clickjacking protection

	SSL/HTTPS

	Host header validation

	Referrer policy

	Cross-origin opener policy

	Session security

	User-uploaded content

	Form Submissions

	Content Security Policy

	Additional security topics





	Performance and optimization
	Introduction

	General approaches

	Caching

	Understanding laziness

	Databases

	HTTP performance

	Template performance

	Using different versions of available software





	Serializing Django objects
	Serializing data

	Deserializing data

	Serialization formats

	Natural keys





	Django settings
	The basics

	Designating the settings

	Default settings

	Using settings in Python code

	Altering settings at runtime

	Security

	Available settings

	Creating your own settings

	Using settings without setting DJANGO_SETTINGS_MODULE





	Signals
	Listening to signals

	Defining and sending signals

	Disconnecting signals





	System check framework
	Writing your own checks





	Asynchronous support
	Async views

	Async safety

	Async adapter functions





	Django’s Tasks framework
	Background Task fundamentals

	Configuring a Task backend

	Defining Tasks

	Enqueueing Tasks

	Task results
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How to install Django

This document will get you up and running with Django.


Install Python

Django is a Python web framework. See What Python version can I use with Django? for
details.

Get the latest version of Python at https://www.python.org/downloads/ or with
your operating system’s package manager.


Python on Windows

If you are just starting with Django and using Windows, you may find
How to install Django on Windows useful.





Install Apache and mod_wsgi

If you just want to experiment with Django, skip ahead to the next
section; Django includes a lightweight web server you can use for
testing, so you won’t need to set up Apache until you’re ready to
deploy Django in production.

If you want to use Django on a production site, use Apache [https://httpd.apache.org/] with
mod_wsgi [https://modwsgi.readthedocs.io/en/develop/]. mod_wsgi operates in one of two modes: embedded
mode or daemon mode. In embedded mode, mod_wsgi is similar to
mod_perl – it embeds Python within Apache and loads Python code into
memory when the server starts. Code stays in memory throughout the
life of an Apache process, which leads to significant performance
gains over other server arrangements. In daemon mode, mod_wsgi spawns
an independent daemon process that handles requests. The daemon
process can run as a different user than the web server, possibly
leading to improved security. The daemon process can be restarted
without restarting the entire Apache web server, possibly making
refreshing your codebase more seamless. Consult the mod_wsgi
documentation to determine which mode is right for your setup. Make
sure you have Apache installed with the mod_wsgi module activated.
Django will work with any version of Apache that supports mod_wsgi.

See How to use Django with mod_wsgi
for information on how to configure mod_wsgi once you have it
installed.

If you can’t use mod_wsgi for some reason, fear not: Django supports many other
deployment options. One is uWSGI; it
works very well with nginx [https://nginx.org/]. Additionally, Django follows the WSGI spec
(PEP 3333 [https://peps.python.org/pep-3333/]), which allows it to run on a variety of server platforms.



Get your database running

If you plan to use Django’s database API functionality, you’ll need to make
sure a database server is running. Django supports many different database
servers and is officially supported with PostgreSQL [https://www.postgresql.org/], MariaDB [https://mariadb.org/], MySQL [https://www.mysql.com/], Oracle [https://www.oracle.com/]
and SQLite [https://www.sqlite.org/].

If you are developing a small project or something you don’t plan to deploy in
a production environment, SQLite is generally the best option as it doesn’t
require running a separate server. However, SQLite has many differences from
other databases, so if you are working on something substantial, it’s
recommended to develop with the same database that you plan on using in
production.

In addition to the officially supported databases, there are backends
provided by 3rd parties that allow you to use other
databases with Django.

To use another database other than SQLite, you’ll need to make sure that the
appropriate Python database bindings are installed:


	If you’re using PostgreSQL, you’ll need the psycopg [https://www.psycopg.org/psycopg3/] or psycopg2 [https://www.psycopg.org/]
package. Refer to the PostgreSQL notes for further
details.


	If you’re using MySQL or MariaDB, you’ll need a DB API driver like mysqlclient. See notes for the MySQL
backend for details.


	If you’re using SQLite you might want to read the SQLite backend notes.


	If you’re using Oracle, you’ll need to install oracledb [https://oracle.github.io/python-oracledb/], but please read the
notes for the Oracle backend for details regarding
supported versions of both Oracle and oracledb.


	If you’re using an unofficial 3rd party backend, please consult the
documentation provided for any additional requirements.




And ensure that the following keys in the 'default' item of the
DATABASES dictionary match your database connection settings:


	ENGINE – Either
'django.db.backends.sqlite3',
'django.db.backends.postgresql',
'django.db.backends.mysql', or
'django.db.backends.oracle'. Other backends are also available.


	NAME – The name of your database. If you’re using SQLite, the
database will be a file on your computer. In that case, NAME should be
the full absolute path, including the filename of that file. You don’t need
to create anything beforehand; the database file will be created
automatically when needed. The default value, BASE_DIR / 'db.sqlite3',
will store the file in your project directory.





For databases other than SQLite

If you are not using SQLite as your database, additional settings such as
USER, PASSWORD, and HOST must be added.
For more details, see the reference documentation for DATABASES.

Also, make sure that you’ve created the database by this point. Do that
with “CREATE DATABASE database_name;” within your database’s
interactive prompt.



If you plan to use Django’s manage.py migrate command to automatically
create database tables for your models (after first installing Django and
creating a project), you’ll need to ensure that Django has permission to create
and alter tables in the database you’re using; if you plan to manually create
the tables, you can grant Django SELECT, INSERT, UPDATE and
DELETE permissions. After creating a database user with these permissions,
you’ll specify the details in your project’s settings file, see
DATABASES for details.

If you’re using Django’s testing framework to
test database queries, Django will need permission to create a test database.



Install the Django code

Installation instructions are slightly different depending on whether you’re
installing a distribution-specific package, downloading the latest official
release, or fetching the latest development version.


Installing an official release with pip

This is the recommended way to install Django.


	Install pip [https://pip.pypa.io/]. The easiest is to use the standalone pip installer [https://pip.pypa.io/en/latest/installation/]. If your
distribution already has pip installed, you might need to update it if
it’s outdated. If it’s outdated, you’ll know because installation won’t
work.


	Take a look at venv [https://docs.python.org/3/tutorial/venv.html]. This tool provides
isolated Python environments, which are more practical than installing
packages systemwide. It also allows installing packages without
administrator privileges. The contributing tutorial walks through how to create a virtual environment.


	After you’ve created and activated a virtual environment, enter the command:
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Models and databases

A model is the single, definitive source of information about your data. It
contains the essential fields and behaviors of the data you’re storing.
Generally, each model maps to a single database table.



	Models

	Making queries

	Fetch modes

	Aggregation

	Search

	Managers

	Performing raw SQL queries

	Database transactions

	Multiple databases

	Tablespaces

	Database access optimization

	Database instrumentation

	Fixtures

	Examples of model relationship API usage
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Models

A model is the single, definitive source of information about your data. It
contains the essential fields and behaviors of the data you’re storing.
Generally, each model maps to a single database table.

The basics:


	Each model is a Python class that subclasses
django.db.models.Model.


	Each attribute of the model represents a database field.


	With all of this, Django gives you an automatically-generated
database-access API; see Making queries.





Quick example

This example model defines a Person, which has a first_name and
last_name:

from django.db import models


class Person(models.Model):
    first_name = models.CharField(max_length=30)
    last_name = models.CharField(max_length=30)





first_name and last_name are fields of the model. Each field is
specified as a class attribute, and each attribute maps to a database column.

The above Person model would create a database table like this:

CREATE TABLE myapp_person (
    "id" bigint NOT NULL PRIMARY KEY GENERATED BY DEFAULT AS IDENTITY,
    "first_name" varchar(30) NOT NULL,
    "last_name" varchar(30) NOT NULL
);





Some technical notes:


	The name of the table, myapp_person, is automatically derived from
some model metadata but can be overridden. See Table names for more
details.


	An id field is added automatically, but this behavior can be
overridden. See Automatic primary key fields.


	The CREATE TABLE SQL in this example is formatted using PostgreSQL
syntax, but it’s worth noting Django uses SQL tailored to the database
backend specified in your settings file.






Using models

Once you have defined your models, you need to tell Django you’re going to
use those models. Do this by editing your settings file and changing the
INSTALLED_APPS setting to add the name of the module that contains
your models.py.

For example, if the models for your application live in the module
myapp.models (the package structure that is created for an
application by the manage.py startapp script),
INSTALLED_APPS should read, in part:

INSTALLED_APPS = [
    # ...
    "myapp",
    # ...
]





When you add new apps to INSTALLED_APPS, be sure to run
manage.py migrate, optionally making migrations
for them first with manage.py makemigrations.



Fields

The most important part of a model – and the only required part of a model –
is the list of database fields it defines. Fields are specified by class
attributes. Be careful not to choose field names that conflict with the
models API like clean, save, or
delete.

Example:

from django.db import models


class Musician(models.Model):
    first_name = models.CharField(max_length=50)
    last_name = models.CharField(max_length=50)
    instrument = models.CharField(max_length=100)


class Album(models.Model):
    artist = models.ForeignKey(Musician, on_delete=models.CASCADE)
    name = models.CharField(max_length=100)
    release_date = models.DateField()
    num_stars = models.IntegerField()






Field types

Each field in your model should be an instance of the appropriate
Field class. Django uses the field class types to
determine a few things:


	The column type, which tells the database what kind of data to store (e.g.
INTEGER, VARCHAR, TEXT).


	The default HTML widget to use when rendering a
form field (e.g. <input type="text">, <select>).


	The minimal validation requirements, used in Django’s admin and in
automatically-generated forms.




Django ships with dozens of built-in field types; you can find the complete
list in the model field reference. You can easily
write your own fields if Django’s built-in ones don’t do the trick; see
How to create custom model fields.



Field options

Each field takes a certain set of field-specific arguments (documented in the
model field reference). For example,
CharField (and its subclasses) require a
max_length argument which specifies the
size of the VARCHAR database field used to store the data.

There’s also a set of common argu