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Chapter 1: Introduction to Django

This book is aboutDjango,a Web developmentframework that savesyou time andmakesWeb developmenta joy. Using
Django, you can build and maintain high-quality Web applications with minimal fuss.

At its best,Web developmentis anexciting,creativeact;at its worst, it canbe a repetitive,frustratingnuisance.Django
lets you focuson the fun stuff Ñ the crux of your Web applicationÑ while easingthe painof the repetitive bits. In doing
so, it provideshigh-levelabstractionsof commonWeb developmentpatterns,shortcuts for frequent programmingtasks,
andclearconventionsfor how to solveproblems.At the sametime, Djangotries to stayout of your way,letting you work
outside the scope of the framework as needed.

The goalof this book is to makeyou a Djangoexpert. The focusis twofold. First, we explain,in depth,what Django
doesandhow to buildWeb applicationswith it. Second,we discusshigher-levelconceptswhereappropriate,answeringthe
questionÒHowcanI applythesetools effectivelyin my own projects?ÓByreadingthis book, youÕlllearnthe skillsneededto
develop powerful Web sites quickly, with code that is clean and easy to maintain.

In this chapter, we provide a high-level overview of Django.

WHAT IS A WEB FRAMEWORK?

Django is a prominent member of a new generation ofWeb frameworks. So what exactly does that term mean?
To answerthat question,letÕsconsiderthe designof a Web applicationwritten usingthe Common GatewayInterface

(CGI) standard,a popularwayto write Web applicationscirca1998.In thosedays,whenyou wrote a CGI application,you
did everythingyourselfÑ the equivalentof bakinga cakefrom scratch.For example,hereÕsa simpleCGI script, written in
Python, that displays the ten most recently published books from a database:

�������V�T�S���C�J�O���Q�Z�U�I�P�O

�J�N�Q�P�S�U���.�Z�4�2�-�E�C

�Q�S�J�O�U�����$�P�O�U�F�O�U���5�Z�Q�F�����U�F�Y�U���I�U�N�M��
�Q�S�J�O�U
�Q�S�J�O�U�������I�U�N�M�����I�F�B�E�����U�J�U�M�F���#�P�P�L�T�����U�J�U�M�F�������I�F�B�E����
�Q�S�J�O�U�������C�P�E�Z����
�Q�S�J�O�U�������I�����#�P�P�L�T�����I������
�Q�S�J�O�U�������V�M����

�D�P�O�O�F�D�U�J�P�O�������.�Z�4�2�-�E�C���D�P�O�O�F�D�U�	�V�T�F�S�����N�F���
���Q�B�T�T�X�E�����M�F�U�N�F�J�O���
���E�C�����N�Z�@�E�C���

�D�V�S�T�P�S�������D�P�O�O�F�D�U�J�P�O���D�V�S�T�P�S�	�

�D�V�S�T�P�S���F�Y�F�D�V�U�F�	���4�&�-�&�$�5���O�B�N�F���'�3�0�.���C�P�P�L�T���0�3�%�&�3���#�:���Q�V�C�@�E�B�U�F���%�&�4�$���-�*�.�*�5���������

�G�P�S���S�P�X���J�O���D�V�S�T�P�S���G�F�U�D�I�B�M�M�	�
��

�Q�S�J�O�U�������M�J�����T�����M�J�����������S�P�X�<���>

�Q�S�J�O�U���������V�M����
�Q�S�J�O�U���������C�P�E�Z�������I�U�N�M����

�D�P�O�O�F�D�U�J�P�O���D�M�P�T�F�	�


The Definitive Guide to Django

6



This code is straightforward.First, it prints a ÒContent-TypeÓline, followed by a blankline, as required by CGI. It prints
someintroductory HTML, connectsto a databaseandexecutesa query that retrieves the latest ten books.Loopingover
those books, it generates an HTML unordered list. Finally, it prints the closing HTML and closes the database connection.

With a one-off dynamicpagesuchas this one, the write-it-from-scratchapproachisnÕtnecessarilybad.For one thing,
this codeis simpleto comprehendÑ evena novicedevelopercanreadthese16 linesof Pythonandunderstandall it does,
from start to finish.ThereÕsnothingelseto learn;no other code to read.ItÕsalsosimpleto deploy:just savethis code in a
file called�M�B�U�F�T�U�C�P�P�L�T���D�H�J, upload that file to a Web server, and visit that page with a browser.

But as a Web application grows beyond the trivial, this approach breaks down, and you face a number of problems:
¥ What happens when multiple pages need to connect to the database? Surely that database-connecting code

shouldnÕt be duplicated in each individual CGI script, so the pragmatic thing to do would be to refactor it into a
shared function.

¥ Should a developerreallyhave to worry about printing the ÒContent-TypeÓ line and remembering to close the
database connection? This sort of boilerplate reduces programmer productivity and introduces opportunities for
mistakes. These setup- and teardown-related tasks would best be handled by some common infrastructure.

¥ What happens when this code is reused in multiple environments, each with a separate database and password?
At this point, some environment-specific configuration becomes essential.

¥ What happens when a Web designer who has no experience coding Python wishes to redesign the page? Ideally,
the logic of the page Ñ the retrieval of books from the database Ñ would be separate from the HTML display of
the page, so that a designer could edit the latter without affecting the former.

These problems are preciselywhat a Web framework intends to solve. A Web framework provides a programming
infrastructurefor your applications,so that you canfocuson writing clean,maintainablecodewithout havingto reinventthe
wheel. In a nutshell, thatÕs what Django does.

THE MVC DESIGN PATTERN

LetÕsdive in with a quick examplethat demonstratesthe differencebetweenthe previousapproachand that undertaken
using a Web framework. HereÕs how you might write the previous CGI code using Django:

�����N�P�E�F�M�T���Q�Z���	�U�I�F���E�B�U�B�C�B�T�F���U�B�C�M�F�T�


�G�S�P�N���E�K�B�O�H�P���E�C���J�N�Q�P�S�U���N�P�E�F�M�T

�D�M�B�T�T���#�P�P�L�	�N�P�E�F�M�T���.�P�E�F�M�
��
�O�B�N�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�Q�V�C�@�E�B�U�F�������N�P�E�F�M�T���%�B�U�F�'�J�F�M�E�	�


�����W�J�F�X�T���Q�Z���	�U�I�F���C�V�T�J�O�F�T�T���M�P�H�J�D�


�G�S�P�N���E�K�B�O�H�P���T�I�P�S�U�D�V�U�T���J�N�Q�P�S�U���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F
�G�S�P�N���N�P�E�F�M�T���J�N�Q�P�S�U���#�P�P�L

�E�F�G���M�B�U�F�T�U�@�C�P�P�L�T�	�S�F�R�V�F�T�U�
��
�C�P�P�L�@�M�J�T�U�������#�P�P�L���P�C�K�F�D�U�T���P�S�E�F�S�@�C�Z�	�����Q�V�C�@�E�B�U�F���
�<�������>
�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���M�B�U�F�T�U�@�C�P�P�L�T���I�U�N�M���
���\���C�P�P�L�@�M�J�T�U����

�C�P�P�L�@�M�J�T�U�^�


�����V�S�M�T���Q�Z���	�U�I�F���6�3�-���D�P�O�G�J�H�V�S�B�U�J�P�O�


�G�S�P�N���E�K�B�O�H�P���D�P�O�G���V�S�M�T���E�F�G�B�V�M�U�T���J�N�Q�P�S�U����
�J�N�Q�P�S�U���W�J�F�X�T

�V�S�M�Q�B�U�U�F�S�O�T�������Q�B�U�U�F�S�O�T�	�����
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�	�S���M�B�U�F�T�U�������
���W�J�F�X�T���M�B�U�F�T�U�@�C�P�P�L�T�
�

�


�����M�B�U�F�T�U�@�C�P�P�L�T���I�U�N�M���	�U�I�F���U�F�N�Q�M�B�U�F�


���I�U�N�M�����I�F�B�E�����U�J�U�M�F���#�P�P�L�T�����U�J�U�M�F�������I�F�B�E��
���C�P�E�Z��
���I�����#�P�P�L�T�����I����
���V�M��
�\�����G�P�S���C�P�P�L���J�O���C�P�P�L�@�M�J�T�U�����^
���M�J���\�\���C�P�P�L���O�B�N�F���^�^�����M�J��
�\�����F�O�E�G�P�S�����^
�����V�M��
�����C�P�E�Z�������I�U�N�M��

DonÕtworry about the particularsof howthis works just yet Ñ we just want you to get a feel for the overalldesign.The
main thing to note here is theseparation of concerns:

¥ The �N�P�E�F�M�T���Q�Zfile contains a description of the database table, as a Python class. This is called amodel. Using
this class, you can create, retrieve, update, and delete records in your database using simple Python code rather
than writing repetitive SQL statements.

¥ The �W�J�F�X�T���Q�Zfile contains the business logic for the page, in the�M�B�U�F�T�U�@�C�P�P�L�T�	�
function. This function is
called aview.

¥ The �V�S�M�T���Q�Zfile specifies which view is called for a given URL pattern. In this case, the URL���M�B�U�F�T�U��will be
handled by the�M�B�U�F�T�U�@�C�P�P�L�T�	�
function.

¥ The �M�B�U�F�T�U�@�C�P�P�L�T���I�U�N�Mis an HTML template that describes the design of the page.
Takentogether, thesepieceslooselyfollow the Model-View-Controller(MVC) designpattern. Simplyput, MVC definesa
way of developingsoftwareso that the code for definingandaccessingdata(the model) is separatefrom requestrouting
logic (the controller), which in turn is separate from the user interface (the view).

A key advantageof such an approach is that components are looselycoupled. That is, each distinct piece of a
Django-poweredWeb applicationhasa singlekey purposeandcanbe changedindependentlywithout affectingthe other
pieces.For example,a developercanchangethe URL for a givenpart of the applicationwithout affectingthe underlying
implementation.A designercanchangea pageÕsHTML without havingto touch the Pythoncodethat rendersit. A database
administratorcanrenamea databasetableandspecifythe changein a singleplace,rather thanhavingto searchandreplace
through a dozen files.

In this book, eachcomponentof this stackgetsits own chapter.For example,Chapter3 coversviews,Chapter4 covers
templates, and Chapter 5 covers models. Chapter 5 also discusses DjangoÕs MVC philosophies in depth.

DJANGOÕS HISTORY

Beforewe dive into more code,we shouldtake a moment to explainDjangoÕshistory. ItÕshelpfulto understandwhy the
framework was created, because a knowledge of the history will put into context why Django works the way it does.

If youÕvebeenbuildingWeb applicationsfor a while,youÕreprobablyfamiliarwith the problemsin the CGI examplewe
presented earlier. The classic Web developerÕs path goes something like this:

1. Write a Web application from scratch.
2. Write another Web application from scratch.
3. Realize the application from step 1 shares much in common with the application from step 2.
4. Refactor the code so that application 1 shares code with application 2.
5. Repeat steps 2-4 several times.
6. Realize youÕve invented a framework.

This is precisely how Django itself was created!
Djangogrew organicallyfrom real-world applicationswritten by a Web developmentteamin Lawrence,Kansas.It was

born in the fall of 2003,whenthe Web programmersat the LawrenceJournal-Worldnewspaper,AdrianHolovatyandSimon
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Willison,beganusingPythonto buildapplications.The World Online team,responsiblefor the productionandmaintenance
of severallocalnewssites,thrived in a developmentenvironmentdictatedby journalismdeadlines.For the sitesÑ including
LJWorld.com,Lawrence.com,and KUsports.comÑ journalists(and management)demandedthat featuresbe addedand
entire applicationsbe built on an intenselyfast schedule,often with only daysÕor hoursÕnotice. Thus,Adrian and Simon
developeda time-savingWeb developmentframeworkout of necessityÑ it wasthe only waythey couldbuildmaintainable
applications under the extreme deadlines.

In summer2005,after havingdevelopedthis framework to a point where it was efficientlypoweringmost of World
OnlineÕssites,the World Online team,which now includedJacobKaplan-Moss,decidedto releasethe frameworkasopen
source software. They released it in July 2005 and named it Django, after the jazz guitarist Django Reinhardt.

Although Django is now an open source project with contributors across the planet, the original World Online
developersstill provide central guidancefor the frameworkÕsgrowth, and World Online contributes other important
aspects such as employee time, marketing materials, and hosting/bandwidth for the frameworkÕsWeb site
(http://www.djangoproject.com/).

Thishistory is relevantbecauseit helpsexplaintwo keymatters.The first is DjangoÕsÒsweetspot.ÓBecauseDjangowas
born in a news environment,it offers severalfeatures(particularly its admin interface,covered in Chapter 6) that are
particularlywell suited for ÒcontentÓsites Ñ sites like eBay,craigslist.org,and washingtonpost.comthat offer dynamic,
database-driveninformation. (DonÕtlet that turn you off, though Ñ althoughDjango is particularlygood for developing
thosesorts of sites,that doesnÕtprecludeit from beinganeffectivetool for buildinganysort of dynamicWeb site.ThereÕs
a difference between beingparticularly effectiveat something and beingineffectiveat other things.)

The secondmatter to note is how DjangoÕsorigins haveshapedthe culture of its open source community.Because
Djangowasextracted from real-world code, rather than beingan academicexerciseor commercialproduct, it is acutely
focusedon solvingWeb developmentproblemsthat DjangoÕsdevelopersthemselveshavefacedÑ andcontinueto face.As
a result, Djangoitself is activelyimproved on an almostdaily basis.The frameworkÕsdevelopershavea keen interest in
makingsureDjangosavesdeveloperstime, producesapplicationsthat are easyto maintain,andperformswell under load.If
nothingelse,the developersare motivatedby their own selfishdesiresto savethemselvestime andenjoy their jobs. (To
put it bluntly, they eat their own dog food.)

HOW TO READ THIS BOOK

In writing this book, we tried to strike a balancebetweenreadabilityandreference,with a biastoward readability.Our goal
with this book, asstatedearlier,is to makeyou a Djangoexpert, andwe believethe bestwayto teachis throughproseand
plentyof examples,rather thana providinganexhaustivebut blandcatalogof Djangofeatures.(As someoneoncesaid,you
canÕt expect to teach somebody how to speak merely by teaching them the alphabet.)

With that in mind,we recommendthat you read Chapters1 through 7 in order. They form the foundationof how to
useDjango;onceyouÕvereadthem,youÕllbe ableto buildDjango-poweredWeb sites.The remainingchapters,whichfocus
on specific Django features, can be read in any order.

The appendixesare for reference.They, along with the free documentationat http://www.djangoproject.com/, are
probably what youÕll flip back to occasionally to recall syntax or find quick synopses of what certain parts of Django do.

Required Programming Knowledge

Readersof this book shouldunderstandthe basicsof proceduralandobject-orientedprogramming:control structures(�J�G,
�X�I�J�M�F, and�G�P�S), data structures (lists, hashes/dictionaries), variables, classes, and objects.

Experiencein Web developmentis,asyou mayexpect,very helpful,but itÕsnot requiredto readthis book. Throughout
the book, we try to promote best practices in Web development for readers who lack this type of experience.

Required Python Knowledge

At its core, Djangois simplya collectionof librarieswritten in the Pythonprogramminglanguage.To developa site using
Django,you write Pythoncode that usestheselibraries.LearningDjango,then, is a matter of learninghow to programin
Python and understanding how the Django libraries work.
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If you haveexperienceprogrammingin Python,you shouldhaveno trouble divingin. By and large,the Djangocode
doesnÕtperform ÒblackmagicÓ(i.e.,programmingtrickery whoseimplementationis difficult to explainor understand).For
you, learning Django will be a matter of learning DjangoÕs conventions and APIs.

If you donÕthaveexperienceprogrammingin Python,youÕrein for a treat. ItÕseasyto learnanda joy to use!Although
this book doesnÕtincludea full Pythontutorial, it highlightsPythonfeaturesandfunctionalitywhere appropriate,particularly
when code doesnÕtimmediatelymakesense.Still, we recommendyou read the officialPythontutorial, availableonline at
http://docs.python.org/tut/. We also recommend Mark PilgrimÕsfree book Dive Into Python, available at
http://www.diveintopython.org/and published in print by Apress.

New Django Features

As we noted earlier, Django is frequently improved,and it will likely havea number of usefulÑ evenessentialÑ new
features by the time this book is published. Thus, our goal as authors of this book is twofold:

¥ Make sure this book is as Òfuture-proofÓ as possible, so that whatever you read here will still be relevant in future
Django versions

¥ Actively update this book on its Web site,http://www.djangobook.com/, so you can access the latest and greatest
documentation as soon as we write it

If you want to implementsomethingwith Djangothat isnÕtexplainedin this book, checkthe latestversionof this book on
the aforementioned Web site, and also check the official Django documentation.

Getting Help

One of the greatestbenefitsof Djangois its kind andhelpfuluser community.For helpwith anyaspectof DjangoÑ from
installation, to application design, to database design, to deployment Ñ feel free to ask questions online.

¥ The django-users mailing list is where thousands of Django users hang out to ask and answer questions. Sign up
for free athttp://www.djangoproject.com/r/django-users.

¥ The Django IRC channel is where Django users hang out to chat and help each other in real time. Join the fun by
logging on to #django on the Freenode IRC network.

WhatÕs Next

In thenext chapter, weÕll get started with Django, covering installation and initial setup.
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Chapter 2: Getting Started

We think itÕsbest to get a runningstart. The detailsandextent of the Djangoframework will be fleshedout in the later
chapters, but for now, trust us, this chapter will be fun.

InstallingDjangois easy.BecauseDjangorunsanywherePythondoes,Djangocanbe configuredin manyways.We cover
the common scenarios for Django installations in this chapter. Chapter 20 covers deploying Django to production.

INSTALLING PYTHON

Djangois written in 100%pure Pythoncode,so youÕllneedto installPythonon your system.DjangorequiresPython2.3or
higher.

If youÕreon Linuxor MacOSX, you probablyalreadyhavePythoninstalled.Type�Q�Z�U�I�P�Oat a commandprompt (or in
Terminal, in OS X). If you see something like this, then Python is installed:

�1�Z�U�I�P�O���������������	�����
���.�B�S�����������������
�������������������

�<�(�$�$�����������������������������	�"�Q�Q�M�F���$�P�N�Q�V�U�F�S�
���*�O�D�����C�V�J�M�E�����������
�>���P�O���E�B�S�X�J�O
�5�Z�Q�F�����I�F�M�Q���
�����D�P�Q�Z�S�J�H�I�U���
�����D�S�F�E�J�U�T�����P�S�����M�J�D�F�O�T�F�����G�P�S���N�P�S�F���J�O�G�P�S�N�B�U�J�P�O��
������

Otherwise, if you see an error such as ���D�P�N�N�B�O�E�O�P�U�G�P�V�O�E��, youÕllhave to download and install Python. See
http://www.python.org/download/to get started. The installation is fast and easy.

INSTALLING DJANGO

In this section, we cover two installation options: installing an official release and installing from Subversion.

Installing an Official Release

Most peoplewill want to install the latest official releasefrom http://www.djangoproject.com/download/. Djangousesthe
standard Python�E�J�T�U�V�U�J�M�Tinstallation method, which in Linux land looks like this:

1. Download the tarball, which will be named something like�%�K�B�O�H�P�������������U�B�S���H�[.
2. �U�B�S�Y�[�W�G�%�K�B�O�H�P�������U�B�S���H�[.
3. �D�E�%�K�B�O�H�P����.
4. �T�V�E�P�Q�Z�U�I�P�O�T�F�U�V�Q���Q�Z�J�O�T�U�B�M�M.

On Windows,we recommendusing7-Zip to handleall mannerof compressedfiles,including���U�B�S���H�[. You candownload
7-Zip from http://www.djangoproject.com/r/7zip/.

Changeinto someother directory andstart �Q�Z�U�I�P�O. If everythingworked, you shouldbe ableto import the module
�E�K�B�O�H�P:

���������J�N�Q�P�S�U���E�K�B�O�H�P
���������E�K�B�O�H�P���7�&�3�4�*�0�/
�	���
�������
���/�P�O�F�
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Note
The Pythoninteractiveinterpreter is a command-lineprogramthat lets you write a Pythonprogram

interactively.To start it, just run the command�Q�Z�U�I�P�Oat the commandline.Throughoutthis book, we
featureexamplePythoncodethatÕsprinted asif itÕsbeingenteredin the interactiveinterpreter. The triple
greater-than signs (������ ) signify a Python prompt.

Installing Django from Subversion

If you want to work on the bleedingedge,or if you want to contribute codeto Djangoitself,you shouldinstallDjangofrom
its Subversion repository.

Subversionis a free,opensourcerevision-controlsystemsimilarto CVS,andthe Djangoteamusesit to managechanges
to the Djangocodebase.You canusea Subversionclient to grabthe very latestDjangosourcecodeand,at anygiventime,
you can update your local version of the Django code, known as your localcheckout, to get the latest changesand
improvements made by Django developers.

The latestandgreatestDjangodevelopmentcodeis referred to asthe trunk. The Djangoteamruns productionsiteson
trunk and strives to keep it stable.

To grab the latest Django trunk, follow these steps:
1. Make sure you have a Subversion client installed. You can get the software free fromhttp://subversion.tigris.org/,

and you can find excellent documentation athttp://svnbook.red-bean.com/.
2. Check out the trunk using the command�T�W�O�D�P�I�U�U�Q�������D�P�E�F���E�K�B�O�H�P�Q�S�P�K�F�D�U���D�P�N���T�W�O���E�K�B�O�H�P��

�U�S�V�O�L�E�K�U�S�V�O�L.
3. Create�T�J�U�F���Q�B�D�L�B�H�F�T���E�K�B�O�H�P���Q�U�Iand add the�E�K�U�S�V�O�Ldirectory to it, or update your�1�:�5�)�0�/�1�"�5�)

to point to �E�K�U�S�V�O�L.
4. Place�E�K�U�S�V�O�L���E�K�B�O�H�P���C�J�Oon your system PATH. This directory includes management utilities such as

�E�K�B�O�H�P���B�E�N�J�O���Q�Z.

Tip:
If ���Q�U�Ifiles are new to you, you can learn more about them at http://www.djangoproject.com/r/

python/site-module/.

After downloading from Subversionand following the preceding steps, thereÕsno need to �Q�Z�U�I�P�O�T�F�U�V�Q���Q�Z
�J�O�T�U�B�M�MÑyouÕve just done the work by hand!

Becausethe Djangotrunk changesoften with bug fixes and featureadditions,youÕllprobablywant to updateit every
once in a while Ñ or hourly, if youÕrereally obsessed.To updatethe code, just run the command�T�W�O�V�Q�E�B�U�Ffrom
within the �E�K�U�S�V�O�Ldirectory. When you run that command,Subversionwill contact http://code.djangoproject.com,
determineif anycodehaschanged,andupdateyour localversionof the codewith anychangesthat havebeenmadesince
you last updated. ItÕs quite slick.

SETTING UP A DATABASE

DjangoÕsonly prerequisiteis a working installationof Python.However, this book focuseson one of DjangoÕssweetspots,
which is developingdatabase-backedWeb sites,so youÕllneed to install a databaseserver of somesort, for storing your
data.

If you just want to get started playingwith Django,skip aheadto the ÒStartinga ProjectÓsectionÑbut trust us, youÕll
want to install a database eventually. All of the examples in the book assume you have a database set up.

As of the time of this writing, Django supports three database engines:
¥ PostgreSQL (http://www.postgresql.org/)
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¥ SQLite 3 (http://www.sqlite.org/)
¥ MySQL (http://www.mysql.com/)

Work is in progressto support Microsoft SQL Server and Oracle. The Django Web site will alwayshave the latest
information about supported databases.

WeÕrequite fond of PostgreSQLourselves,for reasonsoutsidethe scopeof this book, so we mentionit first. However,
all the engines listed here will work equally well with Django.

SQLitedeservesspecialnotice asa developmenttool. ItÕsan extremelysimplein-processdatabaseenginethat doesnÕt
require any sort of server setup or configuration.ItÕsby far the easiestto set up if you just want to play around with
Django, and itÕs even included in the standard library of Python 2.5.

On Windows,obtainingdatabasedriver binariesis sometimesan involvedprocess.SinceyouÕrejust gettingstartedwith
Django, we recommend using Python 2.5 and its built-in support for SQLite. Compiling driver binaries is a downer.

Using Django with PostgreSQL

If youÕreusingPostgreSQL,youÕllneedthe �Q�T�Z�D�P�Q�Hpackageavailablefrom http://www.djangoproject.com/r/python-pgsql/.
Take note of whether youÕre using version 1 or 2; youÕll need this information later.

If youÕre using PostgreSQL on Windows, you can find precompiled binaries of �Q�T�Z�D�P�Q�Hat
http://www.djangoproject.com/r/python-pgsql/windows/.

Using Django with SQLite 3

If youÕreusinga Pythonversionover 2.5,you alreadyhaveSQLite.If youÕreworking with Python2.4 or older, youÕllneed
SQLite 3Ñ not version 2Ñfrom http://www.djangoproject.com/r/sqlite/ and the �Q�Z�T�R�M�J�U�Fpackage from
http://www.djangoproject.com/r/python-sqlite/. Make sure you have�Q�Z�T�R�M�J�U�Fversion 2.0.3 or higher.

On Windows, you can skip installingthe separateSQLite binaries,sincetheyÕrestaticallylinked into the �Q�Z�T�R�M�J�U�F
binaries.

Using Django with MySQL

DjangorequiresMySQL4.0or above;the 3.x versionsdonÕtsupportnestedsubqueriesandsomeother fairlystandardSQL
statements. YouÕll also need the�.�Z�4�2�-�E�Cpackage fromhttp://www.djangoproject.com/r/python-mysql/.

Using Django Without a Database

As mentionedearlier, DjangodoesnÕtactuallyrequire a database.If you just want to use it to servedynamicpagesthat
donÕt hit a database, thatÕs perfectly fine.

With that said,bear in mind that someof the extra tools bundledwith Djangodo require a database,so if you choose
not to use a database, youÕll miss out on those features. (We highlight these features throughout this book.)

STARTING A PROJECT

A projectis a collectionof settingsfor an instanceof Django,includingdatabaseconfiguration,Django-specificoptions,and
application-specific settings.

If this is your first time usingDjango,youÕllhaveto take care of some initial setup.Create a new directory to start
working in, perhaps something like���I�P�N�F���V�T�F�S�O�B�N�F���E�K�D�P�E�F��, and change into that directory.

Note
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�E�K�B�O�H�P���B�E�N�J�O���Q�Zshouldbe on your systempath if you installedDjangovia its �T�F�U�V�Q���Q�Zutility.
If you checkedout from Subversion,you can find it in �E�K�U�S�V�O�L���E�K�B�O�H�P���C�J�O. SinceyouÕllbe using
�E�K�B�O�H�P���B�E�N�J�O���Q�Zoften, consideraddingit to your path.On Unix, you cando so by symlinkingfrom
���V�T�S���M�P�D�B�M���C�J�O, using a command such as �T�V�E�P�M�O ���T ���Q�B�U�I���U�P���E�K�B�O�H�P���C�J�O��
�E�K�B�O�H�P���B�E�N�J�O���Q�Z���V�T�S���M�P�D�B�M���C�J�O���E�K�B�O�H�P���B�E�N�J�O���Q�Z. On Windows, youÕllneedto update
your �1�"�5�)environment variable.

Run the command�E�K�B�O�H�P���B�E�N�J�O���Q�Z�T�U�B�S�U�Q�S�P�K�F�D�U�N�Z�T�J�U�Fto create a �N�Z�T�J�U�Fdirectory in your current
directory.

LetÕs look at what�T�U�B�S�U�Q�S�P�K�F�D�Ucreated:

�N�Z�T�J�U�F��
�@�@�J�O�J�U�@�@���Q�Z
�N�B�O�B�H�F���Q�Z
�T�F�U�U�J�O�H�T���Q�Z
�V�S�M�T���Q�Z

These files are as follows:
¥ �@�@�J�O�J�U�@�@���Q�Z: A file required for Python treat the directory as a package (i.e., a group of modules)
¥ �N�B�O�B�H�F���Q�Z: A command-line utility that lets you interact with this Django project in various ways
¥ �T�F�U�U�J�O�H�T���Q�Z: Settings/configuration for this Django project
¥ �V�S�M�T���Q�Z: The URL declarations for this Django project; a Òtable of contentsÓ of your Django-powered site

Where Should This Directory Live?
If your backgroundis in PHP,youÕreprobablyusedto puttingcodeunder the Web serverÕsdocument

root (in a placesuchas���W�B�S���X�X�X). With Django,you donÕtdo that. ItÕsnot a good ideato put anyof
this Pythoncode within your Web serverÕsdocumentroot, becausein doingso you risk the possibility
that people will be able to view your code over the Web. ThatÕs not good for security.

Put your code in some directoryoutside of the document root.

The Development Server

Djangoincludesa built-in, lightweightWeb server you canusewhile developingyour site. WeÕveincludedthis server so
you candevelopyour site rapidly,without havingto dealwith configuringyour production Web server (e.g.,Apache)until
youÕreready for production. This developmentserver watchesyour code for changesand automaticallyreloads,helping
you make many rapid changes to your project without needing to restart anything.

Changeinto the �N�Z�T�J�U�Fdirectory, if you havenÕtalready,andrun the command�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�S�V�O�T�F�S�W�F�S.
YouÕll see something like this:

�7�B�M�J�E�B�U�J�O�H���N�P�E�F�M�T������
�����F�S�S�P�S�T���G�P�V�O�E��

�%�K�B�O�H�P���W�F�S�T�J�P�O���������
���V�T�J�O�H���T�F�U�U�J�O�H�T�����N�Z�T�J�U�F���T�F�U�U�J�O�H�T��
�%�F�W�F�M�P�Q�N�F�O�U���T�F�S�W�F�S���J�T���S�V�O�O�J�O�H���B�U���I�U�U�Q������������������������������������
�2�V�J�U���U�I�F���T�F�S�W�F�S���X�J�U�I���$�0�/�5�3�0�-���$��

Although the developmentserver is extremely nice for, well, development,resist the temptation to use this server in
anythingresemblinga production environment.The developmentservercanhandleonly a singlerequestat a time reliably,
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and it hasnot gonethrough a securityaudit of anysort. When the time comesto launchyour site, seeChapter 20 for
information on how to deploy Django.

Changing the Host or the Port
By default,the �S�V�O�T�F�S�W�F�Scommandstarts the developmentserveron port 8000,listeningonly for

local connections. If you want to change the serverÕs port, pass it as a command-line argument:

�Q�Z�U�I�P�O���N�B�O�B�H�F���Q�Z���S�V�O�T�F�S�W�F�S����������

You can also changethe IP addressthat the server listenson. This is especiallyhelpful if youÕdlike to
share a development site with other developers. The following:

�Q�Z�U�I�P�O���N�B�O�B�H�F���Q�Z���S�V�O�T�F�S�W�F�S��������������������������

will make Django listen on any network interface, thus allowing other computers to connect to the
development server.

Now that the serverÕsrunning,visit http://127.0.0.1:8000/with your Web browser.YouÕllseea ÒWelcometo DjangoÓpage
shaded a pleasant pastel blue. It worked!

WHATÕS NEXT?

Now that you haveeverythinginstalledand the developmentserver running,in the next chapteryouÕllwrite somebasic
code that demonstrates how to serve Web pages using Django.
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Chapter 3: The Basics of Dynamic Web
Pages

In the previouschapter,we explainedhow to set up a Djangoproject andrun the Djangodevelopmentserver.Of course,
that site doesnÕtactuallydo anythingusefulyetÑall it does is displaythe ÒItworked!Ómessage.LetÕschangethat. This
chapter introduces how to create dynamic Web pages with Django.

YOUR FIRST VIEW: DYNAMIC CONTENT

As our first goal,letÕscreatea Web pagethat displaysthe current dateandtime. This is a goodexampleof a dynamicWeb
page,becausethe contentsof the pageare not staticÑrather, the contentschangeaccordingto the result of a computation
(in this case,a calculationof the current time). This simple exampledoesnÕtinvolve a databaseor any sort of user
inputÑjust the output of your serverÕs internal clock.

To createthis page,weÕllwrite a viewfunction. A view function,or viewfor short, is simplya Pythonfunctionthat takesa
Web requestandreturns a Web response.Thisresponsecanbe the HTML contentsof a Web page,or a redirect, or a 404
error, or an XML document,or an imageÉ or anything,really. The view itself containswhatever arbitrary logic is
necessaryto return that response.This code canlive anywhereyou want, aslong asitÕson your Pythonpath.ThereÕsno
other requirementÑno Òmagic,Óso to speak.For the sake of putting the code somewhere, letÕscreate a file called
�W�J�F�X�T���Q�Zin the �N�Z�T�J�U�Fdirectory, which you created in the previous chapter.

HereÕs a view that returns the current date and time, as an HTML document:

�G�S�P�N���E�K�B�O�H�P���I�U�U�Q���J�N�Q�P�S�U���)�U�U�Q�3�F�T�Q�P�O�T�F
�J�N�Q�P�S�U���E�B�U�F�U�J�N�F

�E�F�G���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�	�S�F�R�V�F�T�U�
��
�O�P�X�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�

�I�U�N�M�����������I�U�N�M�����C�P�E�Z���*�U���J�T���O�P�X�����T�������C�P�E�Z�������I�U�N�M�����������O�P�X
�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�	�I�U�N�M�


LetÕs step through this code one line at a time:
¥ First, we import the class�)�U�U�Q�3�F�T�Q�P�O�T�F, which lives in the �E�K�B�O�H�P���I�U�U�Qmodule.SeeAppendix H for

further details on the�)�U�U�Q�3�F�R�V�F�T�Uand�)�U�U�Q�3�F�T�Q�P�O�T�Fobjects.
¥ Then we import the �E�B�U�F�U�J�N�Fmodule from PythonÕsstandardlibrary, the set of usefulmodulesthat comes

with Python.The �E�B�U�F�U�J�N�Fmodule containsseveralfunctionsand classesfor dealingwith datesand times,
including a function that returns the current time.

¥ Next, we definea function called�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F. This is the view function.Eachview function takesan
�)�U�U�Q�3�F�R�V�F�T�Uobject as its first parameter, which is typically named�S�F�R�V�F�T�U.

Note that the nameof the view functiondoesnÕtmatter; it doesnÕthaveto be namedin a certainwayin order
for Djangoto recognizeit. WeÕrecallingit �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fhere,becausethat nameclearlyindicateswhat
it does,but it could just aswell be named�T�V�Q�F�S�@�E�V�Q�F�S�@�B�X�F�T�P�N�F�@�D�V�S�S�F�O�U�@�U�J�N�F, or somethingequally
revolting. Django doesnÕt care. The next section explains how Django finds this function.

¥ The first line of code within the function calculatesthe current date/time, asa �E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�Fobject,
and stores that as the local variable�O�P�X.
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¥ The secondline of codewithin the functionconstructsanHTML responseusingPythonÕsformat-stringcapability.
The ���T within the string is a placeholder,andthe percent signafter the string meansÒReplacethe ���T with the
value of the variable�O�P�X.Ó (Yes, the HTML is invalid, but weÕre trying to keep the example simple and short.)

¥ Finally,the view returns an �)�U�U�Q�3�F�T�Q�P�O�T�Fobject that containsthe generatedresponse.Eachview function is
responsible for returning an�)�U�U�Q�3�F�T�Q�P�O�T�Fobject. (There are exceptions, but weÕll get to those later.)

DjangoÕs Time Zone
Django includesa �5�*�.�&�@�;�0�/�&setting that defaults to �"�N�F�S�J�D�B���$�I�J�D�B�H�P. This probably isnÕt

where you live, so you might want to change it in your�T�F�U�U�J�O�H�T���Q�Z. See Appendix E for details.

MAPPING URLS TO VIEWS

So,to recap,this view functionreturns anHTML pagethat includesthe current dateandtime. But how do we tell Django
to use this code? ThatÕs whereURLconfscome in.

A URLconfis like a tableof contentsfor your Django-poweredWeb site.Basically,itÕsa mappingbetweenURLpatterns
andthe view functionsthat shouldbe calledfor thoseURLpatterns.ItÕshow you tell Django,ÒForthis URL,call this code,
and for that URL, call that code.Ó Remember that the view functions need to be on the Python path.

Your Python Path
Your Pythonpath is the list of directories on your systemwhere Python looks when you use the

Python�J�N�Q�P�S�Ustatement.
For example, letÕs say your Python path is set to �<�����
 �����V�T�S���M�J�C���Q�Z�U�I�P�O��������

�T�J�U�F���Q�B�D�L�B�H�F�T���
�����I�P�N�F���V�T�F�S�O�B�N�F���E�K�D�P�E�F�����>. If you executethe Pythoncode �G�S�P�N�G�P�P
�J�N�Q�P�S�U�C�B�S, Pythonwill first checkfor a modulecalled�G�P�P���Q�Zin the current directory. (The first
entry in the Pythonpath,anemptystring,meansÒthecurrent directory.Ó)If that file doesnÕtexist,Python
will look for the file ���V�T�S���M�J�C���Q�Z�U�I�P�O���������T�J�U�F���Q�B�D�L�B�H�F�T���G�P�P���Q�Z. If that file doesnÕtexist, it
will try ���I�P�N�F���V�T�F�S�O�B�N�F���E�K�D�P�E�F���G�P�P���Q�Z. Finally, if that file doesnÕtexist, it will raise
�*�N�Q�P�S�U�&�S�S�P�S.

If youÕreinterestedin seeingthe valueof your Pythonpath,start the Pythoninteractiveinterpreter and
type �J�N�Q�P�S�U�T�Z�T, followed by�Q�S�J�O�U�T�Z�T���Q�B�U�I.

Generallyyou donÕthaveto worry aboutsettingyour PythonpathÑPythonandDjangowill take care
of thingsfor you automaticallybehindthe scenes.(If youÕrecurious,settingthe Pythonpath is one of the
things that the�N�B�O�B�H�F���Q�Zfile does.)

When you executed�E�K�B�O�H�P���B�E�N�J�O���Q�Z�T�U�B�S�U�Q�S�P�K�F�D�Uin the previouschapter,the script createda URLconffor
you automatically: the file�V�S�M�T���Q�Z. LetÕs edit that file. By default, it looks something like this:

�G�S�P�N���E�K�B�O�H�P���D�P�O�G���V�S�M�T���E�F�G�B�V�M�U�T���J�N�Q�P�S�U����

�V�S�M�Q�B�U�U�F�S�O�T�������Q�B�U�U�F�S�O�T�	�����

�����&�Y�B�N�Q�M�F��
�����	�S���?�N�Z�T�J�U�F�����
���J�O�D�M�V�E�F�	���N�Z�T�J�U�F���B�Q�Q�T���G�P�P���V�S�M�T���G�P�P���
�
�


�����6�O�D�P�N�N�F�O�U���U�I�J�T���G�P�S���B�E�N�J�O��
�������������	�S���?�B�E�N�J�O�����
���J�O�D�M�V�E�F�	���E�K�B�O�H�P���D�P�O�U�S�J�C���B�E�N�J�O���V�S�M�T���
�
�

�


LetÕs step through this code one line at a time:
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¥ The first line imports all objects from the�E�K�B�O�H�P���D�P�O�G���V�S�M�T���E�F�G�B�V�M�U�Tmodule, including a function called
�Q�B�U�U�F�S�O�T.

¥ The second line calls the function�Q�B�U�U�F�S�O�T�	�
and saves the result into a variable called�V�S�M�Q�B�U�U�F�S�O�T. The
�Q�B�U�U�F�S�O�T�	�
function gets passed only a single argumentÑthe empty string. The rest of the lines are
commented out. (The string can be used to supply a common prefix for view functions, but weÕll skip this
advanced usage for now.)

The main thing to note here is the variable�V�S�M�Q�B�U�U�F�S�O�T, which Django expects to find in your �3�0�0�5�@�6�3�-�$�0�/�'
module. This variable defines the mapping between URLs and the code that handles those URLs.

Bydefault,everythingin the URLconfis commentedoutÑyour Djangoapplicationis a blankslate.(As a sidenote, thatÕs
how Djangoknew to show you the ÒItworked!Ópagein the last chapter.If your URLconfis empty,Djangoassumesyou
just started a new project and, hence, displays that message.)

LetÕs edit this file to expose our�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview:

�G�S�P�N���E�K�B�O�H�P���D�P�O�G���V�S�M�T���E�F�G�B�V�M�U�T���J�N�Q�P�S�U����
�G�S�P�N���N�Z�T�J�U�F���W�J�F�X�T���J�N�Q�P�S�U���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F

�V�S�M�Q�B�U�U�F�S�O�T�������Q�B�U�U�F�S�O�T�	�����

�	�S���?�U�J�N�F�������
���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
�


�


We madetwo changeshere.First,we imported the �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview from its module(�N�Z�T�J�U�F���W�J�F�X�T���Q�Z,
which translates into �N�Z�T�J�U�F���W�J�F�X�Tin Python import syntax). Next, we added the line �	�S���?�U�J�N�F�������

�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
�
. This line is referred to asa URLpatternÑitÕsa Pythontuple in whichthe first elementis a simple
regular expression and the second element is the view function to use for that pattern.

In a nutshell, we just told Django that any request to the URL ���U�J�N�F��should be handled by the
�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview function.

A few things are worth pointing out:
¥ Note that, in this example,we passedthe �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview function asan object without callingthe

function.This is a key feature of Python(and other dynamiclanguages):functionsare first-classobjects,which
means you can pass them around just like any other variables. Cool stuff, eh?

¥ The �Sin �S���?�U�J�N�F������ meansthat ���?�U�J�N�F����is a Python raw string. This allows regular expressionsto be
written without overly verbose escaping.

¥ You should exclude the expected slashat the beginningof the ���?�U�J�N�F������ expressionin order to match
���U�J�N�F��. Django automaticallyputs a slashbefore every expression.At first glance,this may seemodd, but
URLconfscanbe includedin other URLconfs,and leavingoff the leadingslashsimplifiesmatters.This is further
covered in Chapter 8.

¥ The caret character(�?) and dollar signcharacter(�� ) are important. The caret meansÒrequirethat the pattern
matchesthe start of the string,Óand the dollar signmeansÒrequirethat the pattern matchesthe end of the
string.Ó

This concept is best explainedby example.If we had insteadusedthe pattern ���?�U�J�N�F����(without a dollar
signat the end),then anyURLthat startswith �U�J�N�F��would match,suchas���U�J�N�F���G�P�Pand���U�J�N�F���C�B�S, not
just ���U�J�N�F��. Similarly,if we had left off the initial caret character(���U�J�N�F������ ), Djangowould matchanyURL
that endswith �U�J�N�F��, suchas���G�P�P���C�B�S���U�J�N�F��. Thus,we useboth the caret anddollar signto ensurethat
only the URL���U�J�N�F��matches. Nothing more, nothing less.

You may be wondering what happensif someonerequests���U�J�N�F. This is handledas youÕdhope (via a
redirect) as long as the �"�1�1�&�/�%�@�4�-�"�4�)settingis �5�S�V�F. (SeeAppendixE for somegood bedtimereadingon
this topic.)

To test our changesto the URLconf,start the Django developmentserver, as you did in Chapter 2, by running the
command �Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�S�V�O�T�F�S�W�F�S. (If you left it running, thatÕsfine, too. The development server
automaticallydetects changesto your Python code and reloads as necessary,so you donÕthave to restart the server
betweenchanges.)The server is runningat the address�I�U�U�Q������������������������������������ , so open up a Web browser and
go to �I�U�U�Q�������������������������������������U�J�N�F��. You should see the output of your Django view.

Hooray! YouÕve made your first Django-powered Web page.
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Regular Expressions
Regularexpressions(or regexes) are a compact way of specifyingpatterns in text. While Django

URLconfsallow arbitrary regexesfor powerful URL-matchingcapability,youÕllprobablyuse only a few
regex patterns in practice. HereÕs a small selection of common patterns:

Symbol Matches

�� (dot) Any character

�=�E Any digit

�<�"���;�> Any character, A-Z (uppercase)

�<�B���[�> Any character, a-z (lowercase)

�<�"���;�B���[�> Any character, a-z (case insensitive)

�� One or more of the previous expression (e.g.,�=�E��matches one or more digit)

�<�?���>�� All characters except forward slash

� Zero or more of the previous expression (e.g.,�=�E��matches zero or more digits)

�\���
���^ Between one and three (inclusive) of the previous expression

For more on regular expressions, seehttp://www.djangoproject.com/r/python/re-module/.

HOW DJANGO PROCESSES A REQUEST

We shouldpoint out severalthingsabout what just happened.HereÕsthe nitty-gritty of what goeson when you run the
Django development server and make requests to Web pages:

¥ The command �Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�S�V�O�T�F�S�W�F�Simports a file called �T�F�U�U�J�O�H�T���Q�Zfrom the same
directory. This file containsall sorts of optional configurationfor this particularDjangoinstance,but one of the
most important settingsis �3�0�0�5�@�6�3�-�$�0�/�'. The �3�0�0�5�@�6�3�-�$�0�/�'setting tells Djangowhich Python module
should be used as the URLconf for this Web site.

Rememberwhen �E�K�B�O�H�P���B�E�N�J�O���Q�Z�T�U�B�S�U�Q�S�P�K�F�D�Ucreatedthe files �T�F�U�U�J�O�H�T���Q�Zand �V�S�M�T���Q�Z?
Well, the autogenerated�T�F�U�U�J�O�H�T���Q�Zhasa �3�0�0�5�@�6�3�-�$�0�/�'that points to the autogenerated�V�S�M�T���Q�Z.
Convenient.

¥ When a requestcomesinÑsay, a request to the URL ���U�J�N�F��ÑDjango loadsthe URLconfpointed to by the
�3�0�0�5�@�6�3�-�$�0�/�'setting. Then it checkseach of the URLpatternsin that URLconf in order, comparingthe
requestedURLwith the patternsone at a time, until it findsone that matches.When it findsone that matches,it
callsthe view function associatedwith that pattern, passingan �)�U�U�Q�3�F�R�V�F�T�Uobject as the first parameterto
the function. (More on�)�U�U�Q�3�F�R�V�F�T�Ulater.)

¥ The view function is responsible for returning an�)�U�U�Q�3�F�T�Q�P�O�T�Fobject.
You now know the basicsof how to makeDjango-poweredpages.ItÕsquite simple,reallyÑjust write view functionsand
map them to URLsvia URLconfs.You might think it would be slow to map URLsto functionsusinga seriesof regular
expressions, but youÕd be surprised.

How Django Processes a Request: Complete Details

In addition to the straightforward URL-to-view mappingjust described,Django provides quite a bit of flexibility in
processing requests.

The typicalflowÑURLconf resolutionto a view functionwhich returns an �)�U�U�Q�3�F�T�Q�P�O�T�FÑcan be short-circuitedor
augmentedvia middleware.The deepsecretsof middlewarewill be fully covered in Chapter 15, but a quick sketch(see
Figure 3-1) should aid you in conceptually fitting the pieces together.
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Figure 3-1: The complete flow of a Django request and response.

When an HTTP request comesin from the browser, a server-specifichandlerconstructsthe �)�U�U�Q�3�F�R�V�F�T�Upassedto
later components and handles the flow of the response processing.

The handlerthen callsanyavailableRequestor View middleware.Thesetypesof middlewareare usefulfor augmenting
incoming�)�U�U�Q�3�F�R�V�F�T�Uobjectsas well as providingspecialhandlingfor specifictypes of requests.If either returns an
�)�U�U�Q�3�F�T�Q�P�O�T�F, processing bypasses the view.

Bugsslip by even the best programmers,but exceptionmiddlewarecan help squashthem. If a view function raisesan
exception, control passesto the Exceptionmiddleware.If this middlewaredoes not return an �)�U�U�Q�3�F�T�Q�P�O�T�F, the
exception is re-raised.

Even then, all is not lost. Django includes default views that create a friendly 404 and 500 response.
Finally,responsemiddlewareis goodfor post-processingan�)�U�U�Q�3�F�T�Q�P�O�T�Fjust beforeitÕssentto the browser or doing

cleanup of request-specific resources.

URLCONFS AND LOOSE COUPLING

NowÕsa good time to highlighta key philosophybehindURLconfsand behindDjango in general:the principle of loose
coupling. Simplyput, loose coupling is a software-developmentapproachthat valuesthe importance of makingpieces
interchangeable.If two piecesof code are looselycoupled,then changesmadeto one of the pieceswill havelittle or no
effect on the other.

DjangoÕsURLconfsare a goodexampleof this principlein practice.In a DjangoWeb application,the URLdefinitionsand
the view functionsthey callare looselycoupled;that is, the decisionof what the URLshouldbe for a givenfunction,andthe
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implementationof the function itself, reside in two separateplaces.This lets a developerswitch out one piecewithout
affecting the other.

In contrast, other Web developmentplatformscouple the URL to the program.In typicalPHP(http://www.php.net/)
applications,for example,the URL of your applicationis designatedby where you placethe code on your filesystem.In
early versions of the CherryPy Python Web framework (http://www.cherrypy.org/), the URL of your application
correspondedto the nameof the method in which your code lived.This mayseemlike a convenientshortcut in the short
term, but it can get unmanageable in the long run.

For example,considerthe view function we wrote earlier, which displaysthe current date and time. If we wantedto
changethe URLfor the applicationÑsay,moveit from ���U�J�N�F��to ���D�V�S�S�F�O�U�U�J�N�F��Ñwe couldmakea quickchangeto
the URLconf,without havingto worry about the underlyingimplementationof the function. Similarly,if we wanted to
changethe view functionÑalteringits logicsomehowÑwe coulddo that without affectingthe URLto which the functionis
bound.Furthermore,if we wanted to exposethe current-datefunctionalityat severalURLs,we could easilytake care of
that by editing the URLconf, without having to touch the view code.

ThatÕs loose coupling in action. WeÕll continue to point out examples of this important philosophy throughout this book.

404 ERRORS

In our URLconfthus far, weÕvedefinedonly a singleURLpattern:the one that handlesrequeststo the URL���U�J�N�F��. What
happens when a different URL is requested?

To find out, try running the Django developmentserver and hitting a pagesuch as �I�U�U�Q������������������������������������
�I�F�M�M�P��or �I�U�U�Q������������������������������������ �E�P�F�T���O�P�U���F�Y�J�T�U��, or even �I�U�U�Q������������������������������������ (the site
ÒrootÓ).You shouldseea ÒPagenot foundÓmessage(seeFigure3-2). (Pretty, isnÕtit? We Djangopeoplesure do like our
pastel colors.) Django displays this message because you requested a URL thatÕs not defined in your URLconf.

Figure 3-2. DjangoÕs 404 page
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The utility of this pagegoesbeyondthe basic404error message;it alsotells you preciselywhichURLconfDjangousedand
every pattern in that URLconf. From that information, you should be able to tell why the requested URL threw a 404.

Naturally,this is sensitiveinformationintendedonly for you, the Web developer.If this were a productionsite deployed
live on the Internet,we wouldnÕtwant to exposethat informationto the public.For that reason,this ÒPagenot foundÓpage
is only displayedif your Djangoproject is in debugmode. WeÕllexplainhow to deactivatedebugmode later. For now, just
know that every Djangoproject is in debugmode when you first create it, and if the project is not in debugmode, a
different response is given.

YOUR SECOND VIEW: DYNAMIC URLS

In our first view example,the contentsof the pageÑthe current date/timeÑ were dynamic,but the URL (���U�J�N�F��) was
static. In most dynamic Web applications, though, a URL contains parameters that influence the output of the page.

LetÕscreatea secondview that displaysthe current date and time offset by a certain numberof hours.The goal is to
craft a site in such a way that the page���U�J�N�F���Q�M�V�T������ displaysthe date/time one hour into the future, the page
���U�J�N�F���Q�M�V�T������ displaysthe date/time two hours into the future, the page���U�J�N�F���Q�M�V�T������ displaysthe date/time
three hours into the future, and so on.

A novice might think to code a separate view function for each hour offset, which might result in a URLconf like this:

�V�S�M�Q�B�U�U�F�S�O�T�������Q�B�U�U�F�S�O�T�	�����

�	�S���?�U�J�N�F�������
���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
�

�	�S���?�U�J�N�F���Q�M�V�T�����������
���P�O�F�@�I�P�V�S�@�B�I�F�B�E�
�

�	�S���?�U�J�N�F���Q�M�V�T�����������
���U�X�P�@�I�P�V�S�T�@�B�I�F�B�E�
�

�	�S���?�U�J�N�F���Q�M�V�T�����������
���U�I�S�F�F�@�I�P�V�S�T�@�B�I�F�B�E�
�

�	�S���?�U�J�N�F���Q�M�V�T�������������
���G�P�V�S�@�I�P�V�S�T�@�B�I�F�B�E�
�


�


Clearly, this line of thought is flawed.Not only would this result in redundantview functions,but also the applicationis
fundamentallylimited to supportingonly the predefinedhour rangesÑone,two, three, or four hours.If, all of a sudden,we
wantedto createa pagethat displayedthe time fivehours into the future,weÕdhaveto createa separateview andURLconf
line for that, furthering the duplication and insanity. We need to do some abstraction here.

A Word About Pretty URLs

If youÕreexperiencedin another Web developmentplatform,suchasPHPor Java,you maybe thinking,ÒHey,letÕsusea
querystringparameter!Ó,somethinglike ���U�J�N�F���Q�M�V�T� �I�P�V�S�T����, in whichthe hourswould be designatedby the �I�P�V�S�T
parameter in the URLÕs query string (the part after the� ).

You can do that with Django (and weÕlltell you how later, if you really must know), but one of DjangoÕscore
philosophiesis that URLsshouldbe beautiful.The URL���U�J�N�F���Q�M�V�T������ is far cleaner,simpler,more readable,easierto
recite to somebodyaloudand É just plainprettier than its query string counterpart.Pretty URLsare a signof a quality
Web application.

DjangoÕs URLconf system encourages pretty URLs by making it easier to use pretty URLs thannotto.

Wildcard URLpatterns

Continuingwith our �I�P�V�S�T�@�B�I�F�B�Eexample,letÕsput a wildcard in the URLpattern.As we mentionedpreviously,a
URLpattern is a regular expression; hence, we can use the regular expression pattern�=�E��to match one or more digits:

�G�S�P�N���E�K�B�O�H�P���D�P�O�G���V�S�M�T���E�F�G�B�V�M�U�T���J�N�Q�P�S�U����
�G�S�P�N���N�Z�T�J�U�F���W�J�F�X�T���J�N�Q�P�S�U���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
���I�P�V�S�T�@�B�I�F�B�E
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�V�S�M�Q�B�U�U�F�S�O�T�������Q�B�U�U�F�S�O�T�	�����

�	�S���?�U�J�N�F�������
���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
�

�	�S���?�U�J�N�F���Q�M�V�T���=�E���������
���I�P�V�S�T�@�B�I�F�B�E�
�


�


This URLpattern will match any URL such as ���U�J�N�F���Q�M�V�T������ , ���U�J�N�F���Q�M�V�T�������� , or even ���U�J�N�F���Q�M�V�T��
�������������������������� . Come to think of it, letÕslimit it so that the maximumallowedoffset is 99 hours.That meanswe want
to allow either one- or two-digit numbersÑin regular expression syntax, that translates into�=�E�\���
��� :̂

�	�S���?�U�J�N�F���Q�M�V�T���=�E�\���
���^�������
���I�P�V�S�T�@�B�I�F�B�E�
�


Note
When buildingWeb applications,itÕsalwaysimportant to consider the most outlandishdata input

possible,and decide whether or not the applicationshould support that input. WeÕvecurtailed the
outlandishnesshere by limiting the offset to 99 hours. And, by the way, The OutlandishnessCurtailers
would be a fantastic, if verbose, band name.

Now that weÕvedesignateda wildcardfor the URL,we needa wayof passingthat datato the view function,so that we can
use a singleview function for any arbitrary hour offset. We do this by placingparenthesesaround the data in the
URLpatternthat we want to save.In the caseof our example,we want to savewhatevernumberwasenteredin the URL,
so letÕs put parentheses around the�=�E�\���
��� :̂

�	�S���?�U�J�N�F���Q�M�V�T���	�=�E�\���
���^�
�������
���I�P�V�S�T�@�B�I�F�B�E�
�


If youÕrefamiliarwith regularexpressions,youÕllbe right at home here; weÕreusingparenthesesto capturedatafrom the
matched text.

The final URLconf, including our previous�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview, looks like this:

�G�S�P�N���E�K�B�O�H�P���D�P�O�G���V�S�M�T���E�F�G�B�V�M�U�T���J�N�Q�P�S�U����
�G�S�P�N���N�Z�T�J�U�F���W�J�F�X�T���J�N�Q�P�S�U���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
���I�P�V�S�T�@�B�I�F�B�E

�V�S�M�Q�B�U�U�F�S�O�T�������Q�B�U�U�F�S�O�T�	�����

�	�S���?�U�J�N�F�������
���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
�

�	�S���?�U�J�N�F���Q�M�V�T���	�=�E�\���
���^�
�������
���I�P�V�S�T�@�B�I�F�B�E�
�


�


With that taken care of, letÕs write the�I�P�V�S�T�@�B�I�F�B�Eview.

Coding Order
In this example,we wrote the URLpatternfirst andthe view second,but in the previousexample,we

wrote the view first, then the URLpattern. Which technique is better? Well, every developer is different.
If youÕrea big-picture type of person, it may make the most senseto you to write all of the

URLpatternsfor your applicationat the sametime, at the start of your project, and then code up the
views.This has the advantageof givingyou a clear to-do list, and it essentiallydefinesthe parameter
requirements for the view functions youÕll need to write.

If youÕremore of a bottom-up developer,you might prefer to write the viewsfirst, and then anchor
them to URLs afterward. ThatÕs OK, too.

In the end, it comes down to which technique fits your brain the best. Both approaches are valid.
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�I�P�V�S�T�@�B�I�F�B�Eis very similarto the �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview we wrote earlier,with a keydifference:it takesanextra
argument, the number of hours of offset. Add this to�W�J�F�X�T���Q�Z:

�E�F�G���I�P�V�S�T�@�B�I�F�B�E�	�S�F�R�V�F�T�U�
���P�G�G�T�F�U�
��
�P�G�G�T�F�U�������J�O�U�	�P�G�G�T�F�U�

�E�U�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�
�������E�B�U�F�U�J�N�F���U�J�N�F�E�F�M�U�B�	�I�P�V�S�T���P�G�G�T�F�U�

�I�U�N�M�����������I�U�N�M�����C�P�E�Z���*�O�����T���I�P�V�S�	�T�
�
���J�U���X�J�M�M���C�F�����T�������C�P�E�Z�������I�U�N�M��������

�	�P�G�G�T�F�U�
���E�U�

�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�	�I�U�N�M�


LetÕs step through this code one line at a time:
¥ Justaswe did for our �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview,we import the class�E�K�B�O�H�P���I�U�U�Q���)�U�U�Q�3�F�T�Q�P�O�T�Fand

the �E�B�U�F�U�J�N�Fmodule.
¥ The view function,�I�P�V�S�T�@�B�I�F�B�E, takestwoparameters:�S�F�R�V�F�T�Uand�P�G�G�T�F�U.

¥ �S�F�R�V�F�T�Uis an �)�U�U�Q�3�F�R�V�F�T�Uobject, just asin �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F. WeÕllsayit again:eachview
alwaystakes an�)�U�U�Q�3�F�R�V�F�T�Uobject as its first parameter.

¥ �P�G�G�T�F�Uis the string capturedby the parenthesesin the URLpattern.For example,if the requested
URL were ���U�J�N�F���Q�M�V�T������ , then �P�G�G�T�F�Uwould be the string ������ . If the requestedURL were
���U�J�N�F���Q�M�V�T�������� , then �P�G�G�T�F�Uwould be the string �������� . Note that capturedstringswill always
be strings, not integers, even if the string is composed of only digits, such as�������� .

We decidedto call the variable�P�G�G�T�F�U, but you cancall it whateveryouÕdlike,aslongasitÕsa valid
Pythonidentifier.The variablenamedoesnÕtmatter; all that matters is that itÕsthe secondargumentto
the function(after �S�F�R�V�F�T�U). ItÕsalsopossibleto usekeyword,rather thanpositional,argumentsin an
URLconf. We cover that in Chapter 8.

¥ The first thing we do within the function is call�J�O�U�	�
on �P�G�G�T�F�U. This converts the string value to an integer.
Note that Pythonwill raisea �7�B�M�V�F�&�S�S�P�Sexceptionif you call �J�O�U�	�
on a valuethat cannotbe converted

to an integer,suchasthe string ���G�P�P��. However, in this examplewe donÕthaveto worry about catchingthat
exception,becausewe canbe certain �P�G�G�T�F�Uwill be a string containingonly digits.We know that becausethe
regular-expressionpattern in our URLconfÑ �	�=�E�\���
���^�
Ñcaptures only digits.Thisillustratesanothernicetyof
URLconfs: they provide a fair level of input validation.

¥ The next line of the function showswhy we called�J�O�U�	�
on �P�G�G�T�F�U. On this line, we calculatethe current
time plus a time offset of �P�G�G�T�F�Uhours, storing the result in �E�U. The �E�B�U�F�U�J�N�F���U�J�N�F�E�F�M�U�Bfunction
requires the�I�P�V�S�Tparameter to be an integer.

¥ Next, we construct the HTML output of this view function, just as we did in �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F. A small
differencein this line from the previousline is that it usesPythonÕsformat-stringcapabilitywith two values,not
just one. Hence, there are two���Tsymbols in the string and a tuple of values to insert:�	�P�G�G�T�F�U�
�E�U�
.

¥ Finally, we return an�)�U�U�Q�3�F�T�Q�P�O�T�Fof the HTMLÑagain, just as we did in�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F.
With that view function and URLconfwritten, start the Djangodevelopmentserver (if itÕsnot alreadyrunning),and visit
�I�U�U�Q������������������������������������ �U�J�N�F���Q�M�V�T������ to verify it works. Then try �I�U�U�Q������������������������������������ �U�J�N�F��
�Q�M�V�T������ . Then �I�U�U�Q������������������������������������ �U�J�N�F���Q�M�V�T�������� . Finally,visit �I�U�U�Q������������������������������������ �U�J�N�F��
�Q�M�V�T���������� to verify that the pattern in your URLconfonly acceptsone- or two-digit numbers;Djangoshoulddisplaya
ÒPagenot foundÓ error in this case, just as we saw in the Ò404 ErrorsÓ section earlier. The URL
�I�U�U�Q�������������������������������������U�J�N�F���Q�M�V�T��(with nohour designation) should also throw a 404.

If youÕrefollowingalongwhile codingat the sametime, youÕllnotice that the �W�J�F�X�T���Q�Zfile now containstwo views.
(We omitted the �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview from the last set of examplesfor clarity.)Put together, �W�J�F�X�T���Q�Zshould
look like this:

�G�S�P�N���E�K�B�O�H�P���I�U�U�Q���J�N�Q�P�S�U���)�U�U�Q�3�F�T�Q�P�O�T�F
�J�N�Q�P�S�U���E�B�U�F�U�J�N�F

�E�F�G���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�	�S�F�R�V�F�T�U�
��
�O�P�X�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�

�I�U�N�M�����������I�U�N�M�����C�P�E�Z���*�U���J�T���O�P�X�����T�������C�P�E�Z�������I�U�N�M�����������O�P�X
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�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�	�I�U�N�M�


�E�F�G���I�P�V�S�T�@�B�I�F�B�E�	�S�F�R�V�F�T�U�
���P�G�G�T�F�U�
��
�P�G�G�T�F�U�������J�O�U�	�P�G�G�T�F�U�

�E�U�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�
�������E�B�U�F�U�J�N�F���U�J�N�F�E�F�M�U�B�	�I�P�V�S�T���P�G�G�T�F�U�

�I�U�N�M�����������I�U�N�M�����C�P�E�Z���*�O�����T���I�P�V�S�	�T�
�
���J�U���X�J�M�M���C�F�����T�������C�P�E�Z�������I�U�N�M��������

�	�P�G�G�T�F�U�
���E�U�

�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�	�I�U�N�M�


DJANGOÕS PRETTY ERROR PAGES

Takea momentto admirethe fine Web applicationweÕvemadeso far É now letÕsbreakit! WeÕlldeliberatelyintroducea
Pythonerror into our �W�J�F�X�T���Q�Zfile by commentingout the �P�G�G�T�F�U�� �J�O�U�	�P�G�G�T�F�U�
line in the �I�P�V�S�T�@�B�I�F�B�E
view:

�E�F�G���I�P�V�S�T�@�B�I�F�B�E�	�S�F�R�V�F�T�U�
���P�G�G�T�F�U�
��
���P�G�G�T�F�U�������J�O�U�	�P�G�G�T�F�U�

�E�U�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�
�������E�B�U�F�U�J�N�F���U�J�N�F�E�F�M�U�B�	�I�P�V�S�T���P�G�G�T�F�U�

�I�U�N�M�����������I�U�N�M�����C�P�E�Z���*�O�����T���I�P�V�S�	�T�
�
���J�U���X�J�M�M���C�F�����T�������C�P�E�Z�������I�U�N�M��������

�	�P�G�G�T�F�U�
���E�U�

�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�	�I�U�N�M�


Loadup the developmentserverandnavigateto ���U�J�N�F���Q�M�V�T������ . YouÕllseean error pagewith a significantamountof
information, includinga �5�Z�Q�F�&�S�S�P�Smessagedisplayedat the very top: ���V�O�T�V�Q�Q�P�S�U�F�E�U�Z�Q�F�G�P�S�U�J�N�F�E�F�M�U�B
�I�P�V�S�T�D�P�N�Q�P�O�F�O�U���T�U�S��.

What happened?Well, the �E�B�U�F�U�J�N�F���U�J�N�F�E�F�M�U�Bfunctionexpectsthe �I�P�V�S�Tparameterto be an integer,andwe
commentedout the bit of code that converted�P�G�G�T�F�Uto an integer.That caused�E�B�U�F�U�J�N�F���U�J�N�F�E�F�M�U�Bto raisethe
�5�Z�Q�F�&�S�S�P�S. ItÕs the typical kind of small bug that every programmer runs into at some point.

The point of this examplewasto demonstrateDjangoÕserror pages.Takesometime to explore the error pageandget
to know the various bits of information it gives you.

Here are some things to notice:
¥ At the top of the page,you get the key informationaboutthe exception:the type of exception,anyparametersto

the exception(the ���V�O�T�V�Q�Q�P�S�U�F�E�U�Z�Q�F��messagein this case),the file in which the exceptionwas raised,
and the offending line number.

¥ Under the keyexceptioninformation,the pagedisplaysthe full Pythontracebackfor this exception.This is similar
to the standardtracebackyou get in PythonÕscommand-lineinterpreter, except itÕsmore interactive.For each
frame in the stack,Djangodisplaysthe nameof the file, the function/method name,the line number,and the
source code of that line.

Click the line of sourcecode (in dark gray),andyouÕllseeseverallinesfrom before andafter the erroneous
line, to give you context.

Click ÒLocalvarsÓunder any frame in the stackto view a table of all local variablesand their values,in that
frame, at the exact point in the code at which the exception was raised. This debugging information is invaluable.

¥ Note the ÒSwitchto copy-and-pasteviewÓtext under the ÒTracebackÓheader.Click those words, and the
tracebackwill switchto a alternateversionthat canbe easilycopiedandpasted.Usethis whenyou want to share
your exceptiontracebackwith others to get technicalsupportÑ suchas the kind folks in the DjangoIRC chat
room or on the Django users mailing list.

¥ Next, the ÒRequestinformationÓsectionincludesa wealthof informationabout the incomingWeb requestthat
spawnedthe error: GET and POST information, cookie values,and meta information, such as CGI headers.
Appendix H has a complete reference of all the information a request object contains.

Below the ÒRequestinformationÓsection, the ÒSettingsÓsection lists all of the settingsfor this particular
Django installation.All the availablesettingsare covered in detail in AppendixE. For now, take a look at the
settings to get an idea of the information available.
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The Djangoerror pageis capableof displayingmore informationin certainspecialcases,suchasthe caseof templatesyntax
errors. WeÕllget to those later, when we discussthe Django template system.For now, uncommentthe �P�G�G�T�F�U��
�J�O�U�	�P�G�G�T�F�U�
line to get the view function working properly again.

Are you the type of programmerwho likesto debugwith the help of carefullyplaced�Q�S�J�O�Ustatements?You canuse
the Djangoerror pageto do soÑjust without the �Q�S�J�O�Ustatements.At any point in your view, temporarily insert an
�B�T�T�F�S�U�'�B�M�T�Fto trigger the error page.Then,you canview the local variablesand state of the program.(ThereÕsa
more advanced way to debug Django views, which weÕll explain later, but this is the quickest and easiest.)

Finally,itÕsobviousthat muchof this information is sensitiveÑit exposesthe innardsof your Pythoncode andDjango
configurationÑandit would be foolish to show this informationon the publicInternet. A maliciouspersoncould useit to
attempt to reverse-engineeryour Web applicationand do nasty things.For that reason,the Djangoerror pageis only
displayedwhen your Djangoproject is in debugmode.WeÕllexplainhow to deactivatedebugmode later. For now, just
know that every Djangoproject is in debugmode automaticallywhen you start it. (Soundfamiliar?The ÒPagenot foundÓ
errors, described in the Ò404 ErrorsÓ section, work the same way.)

WHATÕS NEXT?

WeÕveso far beenproducingviewsby hard-codingHTML into the Pythoncode.Unfortunately,this is nearlyalwaysa bad
idea.Luckily,Djangoshipswith a simpleyet powerful templateenginethat allowsyou to separatethe designof the page
from the underlying code. WeÕll dive into DjangoÕs template engine in thenext chapter.
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Chapter 4: The Django Template System

In the previouschapter,you may havenoticed somethingpeculiar in how we returned the text in our exampleviews.
Namely, the HTML was hard-coded directly in our Python code.

This arrangement leads to several problems:
¥ Any change to the design of the page requires a change to the Python code. The design of a site tends to change

far more frequently than the underlying Python code, so it would be convenient if the the design could change
without needing to modify the Python code.

¥ Writing Python code and designing HTML are two different disciplines, and most professional Web development
environments split these responsibilities between separate people (or even separate departments). Designers and
HTML/CSS coders shouldnÕt have to edit Python code to get their job done; they should deal with HTML.

¥ Similarly, itÕs most efficient if programmers can work on Python code and designers can work on templates at the
same time, rather than one person waiting for the other to finish editing a single file that contains both Python and
HTML.

For thesereasons,itÕsmuchcleanerandmore maintainableto separatethe designof the pagefrom the Pythoncode itself.
We can do this with DjangoÕstemplate system, which we discuss in this chapter.

TEMPLATE SYSTEM BASICS

A Djangotemplateis a stringof text that is intendedto separatethe presentationof a documentfrom its data.A template
definesplaceholdersandvariousbits of basiclogic(i.e.,templatetags)that regulatehow the documentshouldbe displayed.
Usually,templatesare usedfor producingHTML, but Djangotemplatesare equallycapableof generatingany text-based
format.

LetÕsdive in with a simpleexampletemplate.This templatedescribesanHTML pagethat thanksa personfor placingan
order with a company. Think of it as a form letter:

���I�U�N�M��
���I�F�B�E�����U�J�U�M�F���0�S�E�F�S�J�O�H���O�P�U�J�D�F�����U�J�U�M�F�������I�F�B�E��

���C�P�E�Z��

���Q���%�F�B�S���\�\���Q�F�S�T�P�O�@�O�B�N�F���^�^�
�����Q��

���Q���5�I�B�O�L�T���G�P�S���Q�M�B�D�J�O�H���B�O���P�S�E�F�S���G�S�P�N���\�\���D�P�N�Q�B�O�Z���^�^�����*�U���T���T�D�I�F�E�V�M�F�E���U�P
�T�I�J�Q���P�O���\�\���T�I�J�Q�@�E�B�U�F�]�E�B�U�F�����'���K�
���:�����^�^�������Q��

���Q���)�F�S�F���B�S�F���U�I�F���J�U�F�N�T���Z�P�V���W�F���P�S�E�F�S�F�E�������Q��

���V�M��
�\�����G�P�S���J�U�F�N���J�O���J�U�F�N�@�M�J�T�U�����^
���M�J���\�\���J�U�F�N���^�^�����M�J��
�\�����F�O�E�G�P�S�����^
�����V�M��

�\�����J�G���P�S�E�F�S�F�E�@�X�B�S�S�B�O�U�Z�����^
���Q���:�P�V�S���X�B�S�S�B�O�U�Z���J�O�G�P�S�N�B�U�J�P�O���X�J�M�M���C�F���J�O�D�M�V�E�F�E���J�O���U�I�F���Q�B�D�L�B�H�J�O�H�������Q��
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�\�����F�O�E�J�G�����^

���Q���4�J�O�D�F�S�F�M�Z�
���C�S�������\�\���D�P�N�Q�B�O�Z���^�^�����Q��

�����C�P�E�Z��
�����I�U�N�M��

This template is basic HTML with some variables and template tags thrown in. LetÕs step through it:
¥ Any text surroundedby a pair of braces(e.g.,�\�\ �Q�F�S�T�P�O�@�O�B�N�F�^� )̂ is a variable. ThismeansÒinsertthe value

of the variablewith the givenname.ÓHow do we specifythe valuesof the variables?WeÕllget to that in a
moment.

¥ Any text thatÕssurroundedby curly bracesand percent signs(e.g.,�\�� �J�G �P�S�E�F�S�F�E�@�X�B�S�S�B�O�U�Z���^) is a
template tag. The definition of a tag is quite broad: a tag just tells the template system to Òdo something.Ó

Thisexampletemplatecontainstwo tags:the �\�� �G�P�S�J�U�F�N�J�O�J�U�F�N�@�M�J�T�U���^ tag(a �G�P�Stag)andthe
�\�� �J�G�P�S�E�F�S�F�E�@�X�B�S�S�B�O�U�Z���^ tag (an�J�Gtag).

A �G�P�Stag actsasa simpleloop construct, letting you loop over eachitem in a sequence.An �J�Gtag,asyou
may expect, acts as a logicalÒifÓstatement.In this particular case,the tag checkswhether the value of the
�P�S�E�F�S�F�E�@�X�B�S�S�B�O�U�Zvariableevaluatesto �5�S�V�F. If it does,the templatesystemwill displayeverythingbetween
the �\�� �J�G�P�S�E�F�S�F�E�@�X�B�S�S�B�O�U�Z���^ and �\�� �F�O�E�J�G���^. If not, the templatesystemwonÕtdisplayit. The
template system also supports�\�� �F�M�T�F���^ and other various logic statements.

¥ Finally,the secondparagraphof this templatehasan exampleof a filter, with which you canalter the displayof a
variable.In this example,�\�\ �T�I�J�Q�@�E�B�U�F�]�E�B�U�F�����'�K�
 �:�� �^� ,̂ weÕrepassingthe �T�I�J�Q�@�E�B�U�Fvariableto
the �E�B�U�Ffilter, givingthe �E�B�U�Ffilter the argument���' �K�
 �:�� . The �E�B�U�Ffilter formatsdatesin a givenformat,
as specified by that argument. Filters are attached using a pipe character (�]), as a reference to Unix pipes.

EachDjangotemplatehasaccessto severalbuilt-in tagsandfilters, manyof whichare discussedin the sectionsthat follow.
AppendixF containsthe full list of tagsand filters, and itÕsa good idea to familiarizeyourselfwith that list so you know
whatÕs possible. ItÕs also possible to create your own filters and tags, which we cover in Chapter 10.

USING THE TEMPLATE SYSTEM

To use the template system in Python code, just follow these two steps:
1. Create a�5�F�N�Q�M�B�U�Fobject by providing the raw template code as a string. Django also offers a way to create

�5�F�N�Q�M�B�U�Fobjects by designating the path to a template file on the filesystem; weÕll examine that in a bit.
2. Call the�S�F�O�E�F�S�	�
method of the�5�F�N�Q�M�B�U�Fobject with a given set of variables (i.e., the context). This returns

a fully rendered template as a string, with all of the variables and block tags evaluated according to the context.
The following sections describe each step in more detail.

Creating Template Objects

The easiest way to create a �5�F�N�Q�M�B�U�Fobject is to instantiate it directly. The �5�F�N�Q�M�B�U�Fclass lives in the
�E�K�B�O�H�P���U�F�N�Q�M�B�U�Fmodule,andthe constructor takesone argument,the raw templatecode.LetÕsdip into the Python
interactive interpreter to see how this works in code.

Interactive Interpreter Examples
Throughoutthis book, we featureexamplePythoninteractiveinterpreter sessions.You canrecognize

theseexamplesby the triple greater-thansigns(������ ), whichdesignatethe interpreterÕsprompt. If youÕre
copying examples from this book, donÕt copy those greater-than signs.

Multiline statements in the interactive interpreter are padded with three dots (������ ), for example:
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���������Q�S�J�O�U���������5�I�J�T���J�T���B
���������T�U�S�J�O�H���U�I�B�U���T�Q�B�O�T
���������U�I�S�F�F���M�J�O�F�T��������
�5�I�J�T���J�T���B
�T�U�S�J�O�H���U�I�B�U���T�Q�B�O�T
�U�I�S�F�F���M�J�O�F�T��
���������E�F�G���N�Z�@�G�V�O�D�U�J�P�O�	�W�B�M�V�F�
��
�����������������Q�S�J�O�U���W�B�M�V�F
���������N�Z�@�G�V�O�D�U�J�P�O�	���I�F�M�M�P���

�I�F�M�M�P

Thosethree dots at the start of the additionallinesare insertedby the PythonshellÑtheyÕrenot part of
our input. We includethem here to be faithful to the actualoutput of the interpreter. If you copy our
examples to follow along, donÕt copy those dots.

From within the project directory created by �E�K�B�O�H�P���B�E�N�J�O���Q�Z�T�U�B�S�U�Q�S�P�K�F�D�U(as covered in Chapter 2), type
�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�I�F�M�Mto start the interactive interpreter. HereÕs a basic walk-through:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F
���������U�������5�F�N�Q�M�B�U�F�	���.�Z���O�B�N�F���J�T���\�\���O�B�N�F���^�^�����

���������Q�S�J�O�U���U

If youÕre following along interactively, youÕll see something like this:

���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���5�F�N�Q�M�B�U�F���P�C�K�F�D�U���B�U�����Y�C���E���G�����D��

That ���Y�C���E���G�����Dwill be different every time, and it doesnÕtreally matter; itÕssimply the Python ÒidentityÓof the
�5�F�N�Q�M�B�U�Fobject.

Django Settings
When usingDjango,you needto tell Djangowhich settingsto use.Interactively,this is typicallydone

using�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�I�F�M�M, but youÕve got a few other options described in Appendix E.

When you create a �5�F�N�Q�M�B�U�Fobject, the templatesystemcompilesthe raw templatecode into an internal,optimized
form, ready for rendering.But if your templatecode includesany syntaxerrors, the call to �5�F�N�Q�M�B�U�F�	�
will causea
�5�F�N�Q�M�B�U�F�4�Z�O�U�B�Y�&�S�S�P�Sexception:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F
���������U�������5�F�N�Q�M�B�U�F�	���\�����O�P�U�B�U�B�H�����^�����

�5�S�B�D�F�C�B�D�L���	�N�P�T�U���S�F�D�F�O�U���D�B�M�M���M�B�T�U�
��

�'�J�M�F�������T�U�E�J�O�����
���M�J�O�F�����
���J�O��� 
������
�E�K�B�O�H�P���U�F�N�Q�M�B�U�F���5�F�N�Q�M�B�U�F�4�Z�O�U�B�Y�&�S�S�P�S�����*�O�W�B�M�J�E���C�M�P�D�L���U�B�H�������O�P�U�B�U�B�H��

The system raises a�5�F�N�Q�M�B�U�F�4�Z�O�U�B�Y�&�S�S�P�Sexception for any of the following cases:
¥ Invalid block tags
¥ Invalid arguments to valid block tags
¥ Invalid filters
¥ Invalid arguments to valid filters
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¥ Invalid template syntax
¥ Unclosed block tags (for block tags that require closing tags)

Rendering a Template

Once you havea �5�F�N�Q�M�B�U�Fobject, you canpassit databy givingit a context. A context is simplya set of variablesand
their associated values. A template uses this to populate its variable tags and evaluate its block tags.

A context is represented in Django by the �$�P�O�U�F�Y�Uclass,which lives in the �E�K�B�O�H�P���U�F�N�Q�M�B�U�Fmodule. Its
constructor takes one optional argument:a dictionary mappingvariablenamesto variablevalues.Call the �5�F�N�Q�M�B�U�F
objectÕs�S�F�O�E�F�S�	�
method with the context to ÒfillÓ the template:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���$�P�O�U�F�Y�U�
���5�F�N�Q�M�B�U�F
���������U�������5�F�N�Q�M�B�U�F�	���.�Z���O�B�N�F���J�T���\�\���O�B�N�F���^�^�����

���������D�������$�P�O�U�F�Y�U�	�\���O�B�N�F���������4�U�F�Q�I�B�O�F���^�

���������U���S�F�O�E�F�S�	�D�

���.�Z���O�B�N�F���J�T���4�U�F�Q�I�B�O�F����

Dictionaries and Contexts
A Pythondictionaryis a mappingbetweenknown keysandvariablevalues.A �$�P�O�U�F�Y�Uis similarto a

dictionary, but a�$�P�O�U�F�Y�Uprovides additional functionality, as covered in Chapter 10.

Variablenamesmustbeginwith a letter (A-Z or a-z)andmaycontaindigits,underscores,anddots. (Dots are a specialcase
weÕll get to in a moment.) Variable names are case sensitive.

HereÕs an example of template compilation and rendering, using the sample template from the beginning of this chapter:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
���������S�B�X�@�U�F�N�Q�M�B�U�F���������������Q���%�F�B�S���\�\���Q�F�S�T�P�O�@�O�B�N�F���^�^�
�����Q��
������
�����������Q���5�I�B�O�L�T���G�P�S���P�S�E�F�S�J�O�H���\�\���Q�S�P�E�V�D�U���^�^���G�S�P�N���\�\���D�P�N�Q�B�O�Z���^�^�����*�U���T
�T�D�I�F�E�V�M�F�E
���������U�P���T�I�J�Q���P�O���\�\���T�I�J�Q�@�E�B�U�F�]�E�B�U�F�����'���K�
���:�����^�^�������Q��
������
���������\�����J�G���P�S�E�F�S�F�E�@�X�B�S�S�B�O�U�Z�����^
�����������Q���:�P�V�S���X�B�S�S�B�O�U�Z���J�O�G�P�S�N�B�U�J�P�O���X�J�M�M���C�F���J�O�D�M�V�E�F�E���J�O���U�I�F���Q�B�D�L�B�H�J�O�H�������Q��
���������\�����F�O�E�J�G�����^
������
�����������Q���4�J�O�D�F�S�F�M�Z�
���C�S�������\�\���D�P�N�Q�B�O�Z���^�^�����Q��������
���������U�������5�F�N�Q�M�B�U�F�	�S�B�X�@�U�F�N�Q�M�B�U�F�

���������J�N�Q�P�S�U���E�B�U�F�U�J�N�F
���������D�������$�P�O�U�F�Y�U�	�\���Q�F�S�T�P�O�@�O�B�N�F���������+�P�I�O���4�N�J�U�I���

�������������������Q�S�P�E�V�D�U���������4�V�Q�F�S���-�B�X�O���.�P�X�F�S���

�������������������D�P�N�Q�B�O�Z���������0�V�U�E�P�P�S���&�R�V�J�Q�N�F�O�U���

�������������������T�I�J�Q�@�E�B�U�F�������E�B�U�F�U�J�N�F���E�B�U�F�	���������
�����
�����
�

�������������������P�S�E�F�S�F�E�@�X�B�S�S�B�O�U�Z�������5�S�V�F�^�

���������U���S�F�O�E�F�S�	�D�

�����Q���%�F�B�S���+�P�I�O���4�N�J�U�I�
�����Q���=�O�=�O���Q���5�I�B�O�L�T���G�P�S���P�S�E�F�S�J�O�H���4�V�Q�F�S���-�B�X�O���.�P�X�F�S���G�S�P�N
�0�V�U�E�P�P�S���&�R�V�J�Q�N�F�O�U�����*�U���T���T�D�I�F�E�V�M�F�E���=�O�U�P���T�I�J�Q���P�O���"�Q�S�J�M�����
�����������������Q���=�O�=�O�=�O
���Q���:�P�V�S���X�B�S�S�B�O�U�Z���J�O�G�P�S�N�B�U�J�P�O���X�J�M�M���C�F���J�O�D�M�V�E�F�E���J�O���U�I�F���Q�B�D�L�B�H�J�O�H�������Q���=�O�=�O�=�O
���Q���4�J�O�D�F�S�F�M�Z�
���C�S�������0�V�U�E�P�P�S���&�R�V�J�Q�N�F�O�U�����Q����

LetÕs step through this code one statement at a time:
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¥ First, we import the classes�5�F�N�Q�M�B�U�Fand�$�P�O�U�F�Y�U, which both live in the module�E�K�B�O�H�P���U�F�N�Q�M�B�U�F.
¥ We savethe raw text of our templateinto the variable�S�B�X�@�U�F�N�Q�M�B�U�F. Note that we usetriple quote marksto

designatethe string,becauseit wrapsover multiple lines;in Pythoncodde,stringsdesignatedwith singlequote
marks cannot be wrapped over multiple lines.

¥ Next, we create a template object,�U, by passing�S�B�X�@�U�F�N�Q�M�B�U�Fto the �5�F�N�Q�M�B�U�Fclass constructor.
¥ We import the �E�B�U�F�U�J�N�Fmodule from PythonÕsstandard library, becauseweÕllneed it in the following

statement.
¥ Then, we create a �$�P�O�U�F�Y�Uobject, �D. The �$�P�O�U�F�Y�Uconstructor takes a Python dictionary, which maps

variablenamesto values.Here, for example,we specifythat the �Q�F�S�T�P�O�@�O�B�N�Fis ���+�P�I�O�4�N�J�U�I��, �Q�S�P�E�V�D�U
is ���4�V�Q�F�S�-�B�X�O�.�P�X�F�S��, and so forth.

¥ Finally,we call the �S�F�O�E�F�S�	�
methodon our templateobject,passingit the context. This returns the rendered
templateÑthat is, it replacestemplatevariableswith the actualvaluesof the variables,andit executesanyblock
tags.

Note that the warranty paragraphwas displayedbecausethe �P�S�E�F�S�F�E�@�X�B�S�S�B�O�U�Zvariableevaluatedto
�5�S�V�F. Also note the date,�"�Q�S�J�M���
 �������� , whichis displayedaccordingto the format string���' �K�
 �:�� . (We
explain format strings for the�E�B�U�Ffilter shortly.)

If youÕrenew to Python,you may wonder why this output includesnewlinecharacters(���=�O��) rather than
displayingthe line breaks.ThatÕshappeningbecauseof a subtletyin the Pythoninteractiveinterpreter: the call to
�U���S�F�O�E�F�S�	�D�
returns a string,andby defaultthe interactiveinterpreter displaysthe representationof the string,
rather than the printed valueof the string. If you want to seethe string with line breaksdisplayedas true line
breaks rather than���=�O��characters, use the�Q�S�J�O�Ustatement:�Q�S�J�O�U�U���S�F�O�E�F�S�	�D�
.

Thoseare the fundamentalsof usingthe Djangotemplatesystem:just write a template,createa �5�F�N�Q�M�B�U�Fobject,create
a �$�P�O�U�F�Y�U, and call the�S�F�O�E�F�S�	�
method.

Multiple Contexts, Same Template

Once you have a�5�F�N�Q�M�B�U�Fobject, you can render multiple contexts through it, for example:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
���������U�������5�F�N�Q�M�B�U�F�	���)�F�M�M�P�
���\�\���O�B�N�F���^�^���

���������Q�S�J�O�U���U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���O�B�N�F���������+�P�I�O���^�
�

�)�F�M�M�P�
���+�P�I�O
���������Q�S�J�O�U���U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���O�B�N�F���������+�V�M�J�F���^�
�

�)�F�M�M�P�
���+�V�M�J�F
���������Q�S�J�O�U���U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���O�B�N�F���������1�B�U���^�
�

�)�F�M�M�P�
���1�B�U

Whenever youÕreusingthe sametemplatesource to render multiple contexts like this, itÕsmore efficient to create the
�5�F�N�Q�M�B�U�Fobjectonce, and then call�S�F�O�E�F�S�	�
on it multiple times:

�����#�B�E
�G�P�S���O�B�N�F���J�O���	���+�P�I�O���
�����+�V�M�J�F���
�����1�B�U���
��

�U�������5�F�N�Q�M�B�U�F�	���)�F�M�M�P�
���\�\���O�B�N�F���^�^���

�Q�S�J�O�U���U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���O�B�N�F�������O�B�N�F�^�
�


�����(�P�P�E
�U�������5�F�N�Q�M�B�U�F�	���)�F�M�M�P�
���\�\���O�B�N�F���^�^���

�G�P�S���O�B�N�F���J�O���	���+�P�I�O���
�����+�V�M�J�F���
�����1�B�U���
��

�Q�S�J�O�U���U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���O�B�N�F�������O�B�N�F�^�
�


DjangoÕstemplateparsingis quite fast.Behindthe scenes,most of the parsinghappensvia a singlecall to a short regular
expression.This is in stark contrast to XML-basedtemplateengines,which incur the overheadof anXML parserandtend
to be orders of magnitude slower than DjangoÕs template rendering engine.
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Context Variable Lookup

In the examplesso far, weÕvepassedsimplevaluesin the contextsÑmostly strings,plus a �E�B�U�F�U�J�N�F���E�B�U�Fexample.
However, the template systemelegantlyhandlesmore complex data structures, such as lists, dictionaries,and custom
objects.

The key to traversingcomplex data structures in Django templatesis the dot character (�� ). Use a dot to access
dictionary keys, attributes, indices, or methods of an object.

This is best illustratedwith a few examples.For instance,supposeyouÕrepassinga Pythondictionaryto a template.To
access the values of that dictionary by dictionary key, use a dot:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
���������Q�F�S�T�P�O�������\���O�B�N�F���������4�B�M�M�Z���
�����B�H�F���������������^
���������U�������5�F�N�Q�M�B�U�F�	���\�\���Q�F�S�T�P�O���O�B�N�F���^�^���J�T���\�\���Q�F�S�T�P�O���B�H�F���^�^���Z�F�B�S�T���P�M�E�����

���������D�������$�P�O�U�F�Y�U�	�\���Q�F�S�T�P�O�������Q�F�S�T�P�O�^�

���������U���S�F�O�E�F�S�	�D�

���4�B�M�M�Z���J�T���������Z�F�B�S�T���P�M�E����

Similarly,dots alsoallow accessof object attributes.For example,a Python�E�B�U�F�U�J�N�F���E�B�U�Fobject has�Z�F�B�S, �N�P�O�U�I,
and�E�B�Zattributes, and you can use a dot to access those attributes in a Django template:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
���������J�N�Q�P�S�U���E�B�U�F�U�J�N�F
���������E�������E�B�U�F�U�J�N�F���E�B�U�F�	���������
�����
�����

���������E���Z�F�B�S
��������
���������E���N�P�O�U�I
��
���������E���E�B�Z
��
���������U�������5�F�N�Q�M�B�U�F�	���5�I�F���N�P�O�U�I���J�T���\�\���E�B�U�F���N�P�O�U�I���^�^���B�O�E���U�I�F���Z�F�B�S���J�T���\�\
�E�B�U�F���Z�F�B�S���^�^�����

���������D�������$�P�O�U�F�Y�U�	�\���E�B�U�F�������E�^�

���������U���S�F�O�E�F�S�	�D�

���5�I�F���N�P�O�U�I���J�T�������B�O�E���U�I�F���Z�F�B�S���J�T��������������

This example uses a custom class:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
���������D�M�B�T�T���1�F�S�T�P�O�	�P�C�K�F�D�U�
��
�����������������E�F�G���@�@�J�O�J�U�@�@�	�T�F�M�G�
���G�J�S�T�U�@�O�B�N�F�
���M�B�T�U�@�O�B�N�F�
��
�������������������������T�F�M�G���G�J�S�T�U�@�O�B�N�F�
���T�F�M�G���M�B�T�U�@�O�B�N�F�������G�J�S�T�U�@�O�B�N�F�
���M�B�T�U�@�O�B�N�F
���������U�������5�F�N�Q�M�B�U�F�	���)�F�M�M�P�
���\�\���Q�F�S�T�P�O���G�J�S�T�U�@�O�B�N�F���^�^���\�\���Q�F�S�T�P�O���M�B�T�U�@�O�B�N�F���^�^�����

���������D�������$�P�O�U�F�Y�U�	�\���Q�F�S�T�P�O�������1�F�S�T�P�O�	���+�P�I�O���
�����4�N�J�U�I���
�^�

���������U���S�F�O�E�F�S�	�D�

���)�F�M�M�P�
���+�P�I�O���4�N�J�U�I����

Dots are also used to call methods on objects. For example,each Python string has the methods �V�Q�Q�F�S�	�
and
�J�T�E�J�H�J�U�	�
, and you can call those in Django templates using the same dot syntax:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
���������U�������5�F�N�Q�M�B�U�F�	���\�\���W�B�S���^�^���������\�\���W�B�S���V�Q�Q�F�S���^�^���������\�\���W�B�S���J�T�E�J�H�J�U���^�^���

���������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���W�B�S���������I�F�M�M�P���^�
�

���I�F�M�M�P���������)�&�-�-�0���������'�B�M�T�F��
���������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���W�B�S�����������������^�
�

�������������������������������5�S�V�F��
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Note that you donÕtincludeparenthesesin the methodcalls.Also, itÕsnot possibleto passargumentsto the methods;you
can only call methods that have no required arguments. (We explain this philosophy later in this chapter.)

Finally, dots are also used to access list indices, for example:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
���������U�������5�F�N�Q�M�B�U�F�	���*�U�F�N�������J�T���\�\���J�U�F�N�T�������^�^�����

���������D�������$�P�O�U�F�Y�U�	�\���J�U�F�N�T�������<���B�Q�Q�M�F�T���
�����C�B�O�B�O�B�T���
�����D�B�S�S�P�U�T���>�^�

���������U���S�F�O�E�F�S�	�D�

���*�U�F�N�������J�T���D�B�S�S�P�U�T����

Negative list indices are not allowed. For example, the template variable �\�\ �J�U�F�N�T�������^�^ would cause a
�5�F�N�Q�M�B�U�F�4�Z�O�U�B�Y�&�S�S�P�S.

Python Lists
Python lists have 0-based indices so that the first item is at index 0, the second is at index 1, and so on.

The dot lookupscanbe summarizedlike this: when the templatesystemencountersa dot in a variablename,it tries the
following lookups, in this order:

¥ Dictionary lookup (e.e.,�G�P�P�<���C�B�S���>)
¥ Attribute lookup (e.g.,�G�P�P���C�B�S)
¥ Method call (e.g.,�G�P�P���C�B�S�	�
)
¥ List-index lookup (e.g.,�G�P�P�<�C�B�S�>)

The system uses the first lookup type that works. ItÕs short-circuit logic.
Dot lookupscanbe nestedmultiple levelsdeep.For instance,the followingexampleuses�\�\ �Q�F�S�T�P�O���O�B�N�F���V�Q�Q�F�S

�^� ,̂ which translates into a dictionary lookup (�Q�F�S�T�P�O�<���O�B�N�F���>) and then a method call (�V�Q�Q�F�S�	�
):

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
���������Q�F�S�T�P�O�������\���O�B�N�F���������4�B�M�M�Z���
�����B�H�F���������������^
���������U�������5�F�N�Q�M�B�U�F�	���\�\���Q�F�S�T�P�O���O�B�N�F���V�Q�Q�F�S���^�^���J�T���\�\���Q�F�S�T�P�O���B�H�F���^�^���Z�F�B�S�T���P�M�E�����

���������D�������$�P�O�U�F�Y�U�	�\���Q�F�S�T�P�O�������Q�F�S�T�P�O�^�

���������U���S�F�O�E�F�S�	�D�

���4�"�-�-�:���J�T���������Z�F�B�S�T���P�M�E����

Method Call Behavior

Method calls are slightly more complex than the other lookup types. Here are some things to keep in mind:
¥ If, during the method lookup, a method raises an exception, the exception will be propagated,unlessthe

exceptionhasan attribute �T�J�M�F�O�U�@�W�B�S�J�B�C�M�F�@�G�B�J�M�V�S�Fwhosevalueis �5�S�V�F. If the exceptiondoeshavea
�T�J�M�F�O�U�@�W�B�S�J�B�C�M�F�@�G�B�J�M�V�S�Fattribute, the variable will render as an empty string, for example:

���������U�������5�F�N�Q�M�B�U�F�	���.�Z���O�B�N�F���J�T���\�\���Q�F�S�T�P�O���G�J�S�T�U�@�O�B�N�F���^�^�����

���������D�M�B�T�T���1�F�S�T�P�O�$�M�B�T�T����
�����������������E�F�G���G�J�S�T�U�@�O�B�N�F�	�T�F�M�G�
��
�������������������������S�B�J�T�F���"�T�T�F�S�U�J�P�O�&�S�S�P�S�
�����G�P�P��
���������Q�������1�F�S�T�P�O�$�M�B�T�T���	�

���������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���Q�F�S�T�P�O�������Q�^�
�

�5�S�B�D�F�C�B�D�L���	�N�P�T�U���S�F�D�F�O�U���D�B�M�M���M�B�T�U�
��
������
�"�T�T�F�S�U�J�P�O�&�S�S�P�S�����G�P�P

���������D�M�B�T�T���4�J�M�F�O�U�"�T�T�F�S�U�J�P�O�&�S�S�P�S�	�"�T�T�F�S�U�J�P�O�&�S�S�P�S�
��
�����������������T�J�M�F�O�U�@�W�B�S�J�B�C�M�F�@�G�B�J�M�V�S�F�������5�S�V�F
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���������D�M�B�T�T���1�F�S�T�P�O�$�M�B�T�T����
�����������������E�F�G���G�J�S�T�U�@�O�B�N�F�	�T�F�M�G�
��
�������������������������S�B�J�T�F���4�J�M�F�O�U�"�T�T�F�S�U�J�P�O�&�S�S�P�S
���������Q�������1�F�S�T�P�O�$�M�B�T�T���	�

���������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���Q�F�S�T�P�O�������Q�^�
�

���.�Z���O�B�N�F���J�T������

¥ A method call will only work if the method hasno required arguments.Otherwise, the systemwill move to the
next lookup type (list-index lookup).

¥ Obviously,somemethodshavesideeffects,andit would be foolishat best,andpossiblyevena securityhole, to
allow the template system to access them.

Say,for instance,you havea �#�B�O�L�"�D�D�P�V�O�Uobject that hasa �E�F�M�F�U�F�	�
method.A templateshouldnÕtbe
allowed to include something like�\�\ �B�D�D�P�V�O�U���E�F�M�F�U�F�^� .̂

To prevent this, set the function attribute�B�M�U�F�S�T�@�E�B�U�Bon the method:

�E�F�G���E�F�M�F�U�F�	�T�F�M�G�
��
�����%�F�M�F�U�F���U�I�F���B�D�D�P�V�O�U

�E�F�M�F�U�F���B�M�U�F�S�T�@�E�B�U�B�������5�S�V�F

The templatesystemwonÕtexecuteanymethod markedin this way. In other words, if a templateincludes�\�\
�B�D�D�P�V�O�U���E�F�M�F�U�F�^� ,̂ that tag will not execute the�E�F�M�F�U�F�	�
method. It will fail silently.

How Invalid Variables Are Handled

By default, if a variable doesnÕt exist, the template system renders it as an empty string, failing silently, for example:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
���������U�������5�F�N�Q�M�B�U�F�	���:�P�V�S���O�B�N�F���J�T���\�\���O�B�N�F���^�^�����

���������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�
�

���:�P�V�S���O�B�N�F���J�T������
���������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���W�B�S���������I�F�M�M�P���^�
�

���:�P�V�S���O�B�N�F���J�T������
���������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���/�"�.�&���������I�F�M�M�P���^�
�

���:�P�V�S���O�B�N�F���J�T������
���������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���/�B�N�F���������I�F�M�M�P���^�
�

���:�P�V�S���O�B�N�F���J�T������

The systemfailssilentlyrather thanraisinganexceptionbecauseitÕsintendedto be resilientto humanerror. In this case,all
of the lookupsfailedbecausevariablenameshavethe wrong caseor name.In the real world, itÕsunacceptablefor a Web
site to become inaccessible due to a small template syntax error.

Note that itÕspossibleto changeDjangoÕsdefault behavior in this regard, by tweaking a setting in your Django
configuration. We discuss this further in Chapter 10.

Playing with Context Objects

Most of the time, youÕllinstantiate�$�P�O�U�F�Y�Uobjectsby passingin a fullypopulateddictionaryto �$�P�O�U�F�Y�U�	�
. But you can
add and delete items from a�$�P�O�U�F�Y�Uobject once itÕs been instantiated, too, using standard Python dictionary syntax:

���������G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���$�P�O�U�F�Y�U
���������D�������$�P�O�U�F�Y�U�	�\���G�P�P���������C�B�S���^�

���������D�<���G�P�P���>
���C�B�S��
���������E�F�M���D�<���G�P�P���>
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���������D�<���G�P�P���>
����
���������D�<���O�F�X�W�B�S�J�B�C�M�F���>���������I�F�M�M�P��
���������D�<���O�F�X�W�B�S�J�B�C�M�F���>
���I�F�M�M�P��

BASIC TEMPLATE TAGS AND FILTERS

As weÕvementionedalready,the templatesystemshipswith built-in tagsand filters. The sectionsthat follow provide a
rundown of the most common tags and filters.

Tags

if/else

The �\�� �J�G���^ tagevaluatesa variable,andif that variableis ÒtrueÓ(i.e.,it exists,is not empty,andis not a falseBoolean
value), the system will display everything between�\�� �J�G���^ and�\�� �F�O�E�J�G���^, for example:

�\�����J�G���U�P�E�B�Z�@�J�T�@�X�F�F�L�F�O�E�����^
���Q���8�F�M�D�P�N�F���U�P���U�I�F���X�F�F�L�F�O�E�������Q��

�\�����F�O�E�J�G�����^

An �\�� �F�M�T�F���^ tag is optional:

�\�����J�G���U�P�E�B�Z�@�J�T�@�X�F�F�L�F�O�E�����^
���Q���8�F�M�D�P�N�F���U�P���U�I�F���X�F�F�L�F�O�E�������Q��

�\�����F�M�T�F�����^
���Q���(�F�U���C�B�D�L���U�P���X�P�S�L�������Q��

�\�����F�O�E�J�G�����^

Python ÒTruthinessÓ
In Python,the empty list (�<�>), tuple (�	�
 ), dictionary(�\�^), string (���� ), zero (�� ), andthe specialobject

�/�P�O�Fare �'�B�M�T�Fin a Boolean context. Everything else is�5�S�V�F.

The �\�� �J�G���^ tag accepts�B�O�E, �P�S, or �O�P�Ufor testing multiple variables, or to negate a given variable. For example:

�\�����J�G���B�U�I�M�F�U�F�@�M�J�T�U���B�O�E���D�P�B�D�I�@�M�J�T�U�����^
�#�P�U�I���B�U�I�M�F�U�F�T���B�O�E���D�P�B�D�I�F�T���B�S�F���B�W�B�J�M�B�C�M�F��

�\�����F�O�E�J�G�����^

�\�����J�G���O�P�U���B�U�I�M�F�U�F�@�M�J�T�U�����^
�5�I�F�S�F���B�S�F���O�P���B�U�I�M�F�U�F�T��

�\�����F�O�E�J�G�����^

�\�����J�G���B�U�I�M�F�U�F�@�M�J�T�U���P�S���D�P�B�D�I�@�M�J�T�U�����^
�5�I�F�S�F���B�S�F���T�P�N�F���B�U�I�M�F�U�F�T���P�S���T�P�N�F���D�P�B�D�I�F�T��

�\�����F�O�E�J�G�����^

�\�����J�G���O�P�U���B�U�I�M�F�U�F�@�M�J�T�U���P�S���D�P�B�D�I�@�M�J�T�U�����^
�5�I�F�S�F���B�S�F���O�P���B�U�I�M�F�U�F�T���P�S���U�I�F�S�F���B�S�F���T�P�N�F���D�P�B�D�I�F�T�����	�0�,�
���T�P
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�X�S�J�U�J�O�H���&�O�H�M�J�T�I���U�S�B�O�T�M�B�U�J�P�O�T���P�G���#�P�P�M�F�B�O���M�P�H�J�D���T�P�V�O�E�T
�T�U�V�Q�J�E�����J�U���T���O�P�U���P�V�S���G�B�V�M�U���


�\�����F�O�E�J�G�����^

�\�����J�G���B�U�I�M�F�U�F�@�M�J�T�U���B�O�E���O�P�U���D�P�B�D�I�@�M�J�T�U�����^
�5�I�F�S�F���B�S�F���T�P�N�F���B�U�I�M�F�U�F�T���B�O�E���B�C�T�P�M�V�U�F�M�Z���O�P���D�P�B�D�I�F�T��

�\�����F�O�E�J�G�����^

�\�� �J�G���^ tagsdonÕtallow �B�O�Eand�P�Sclauseswithin the sametag,becausethe order of logicwould be ambiguous.For
example, this is invalid:

�\�����J�G���B�U�I�M�F�U�F�@�M�J�T�U���B�O�E���D�P�B�D�I�@�M�J�T�U���P�S���D�I�F�F�S�M�F�B�E�F�S�@�M�J�T�U�����^

The use of parenthesesfor controlling order of operations is not supported.If you find yourself needingparentheses,
considerperforminglogic in the view codein order to simplifythe templates.Evenso, if you needto combine�B�O�Eand�P�S
to do advanced logic, just use nested�\�� �J�G���^ tags, for example:

�\�����J�G���B�U�I�M�F�U�F�@�M�J�T�U�����^
�\�����J�G���D�P�B�D�I�@�M�J�T�U���P�S���D�I�F�F�S�M�F�B�E�F�S�@�M�J�T�U�����^

�8�F���I�B�W�F���B�U�I�M�F�U�F�T�
���B�O�E���F�J�U�I�F�S���D�P�B�D�I�F�T���P�S���D�I�F�F�S�M�F�B�E�F�S�T��
�\�����F�O�E�J�G�����^

�\�����F�O�E�J�G�����^

Multiple uses of the same logical operator are fine, but you canÕt combine different operators. For example, this is valid:

�\�����J�G���B�U�I�M�F�U�F�@�M�J�T�U���P�S���D�P�B�D�I�@�M�J�T�U���P�S���Q�B�S�F�O�U�@�M�J�T�U���P�S���U�F�B�D�I�F�S�@�M�J�T�U�����^

There is no�\�� �F�M�J�G���^ tag. Use nested�\�� �J�G���^ tags to accomplish the same thing:

�\�����J�G���B�U�I�M�F�U�F�@�M�J�T�U�����^
���Q���)�F�S�F���B�S�F���U�I�F���B�U�I�M�F�U�F�T�����\�\���B�U�I�M�F�U�F�@�M�J�T�U���^�^�������Q��

�\�����F�M�T�F�����^
���Q���/�P���B�U�I�M�F�U�F�T���B�S�F���B�W�B�J�M�B�C�M�F�������Q��
�\�����J�G���D�P�B�D�I�@�M�J�T�U�����^

���Q���)�F�S�F���B�S�F���U�I�F���D�P�B�D�I�F�T�����\�\���D�P�B�D�I�@�M�J�T�U���^�^�������Q��
�\�����F�O�E�J�G�����^

�\�����F�O�E�J�G�����^

Make sure to close each�\�� �J�G���^ with an�\�� �F�O�E�J�G���^. Otherwise, Django will throw a�5�F�N�Q�M�B�U�F�4�Z�O�U�B�Y�&�S�S�P�S.

for

The �\�� �G�P�S���^ tagallowsyou to loop over eachitem in a sequence.As in PythonÕs�G�P�Sstatement,the syntaxis �G�P�S�9
�J�O�:, where �: is the sequenceto loop over and�9is the nameof the variableto usefor a particularcycleof the loop. Each
time through the loop, the template system will render everything between�\�� �G�P�S���^ and�\�� �F�O�E�G�P�S���^.

For example, you could use the following to display a list of athletes given a variable�B�U�I�M�F�U�F�@�M�J�T�U:

���V�M��
�\�����G�P�S���B�U�I�M�F�U�F���J�O���B�U�I�M�F�U�F�@�M�J�T�U�����^

���M�J���\�\���B�U�I�M�F�U�F���O�B�N�F���^�^�����M�J��
�\�����F�O�E�G�P�S�����^
�����V�M��

Add �S�F�W�F�S�T�F�Eto the tag to loop over the list in reverse:
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�\�����G�P�S���B�U�I�M�F�U�F���J�O���B�U�I�M�F�U�F�@�M�J�T�U���S�F�W�F�S�T�F�E�����^
������
�\�����F�O�E�G�P�S�����^

ItÕs possible to nest�\�� �G�P�S���^ tags:

�\�����G�P�S���D�P�V�O�U�S�Z���J�O���D�P�V�O�U�S�J�F�T�����^
���I�����\�\���D�P�V�O�U�S�Z���O�B�N�F���^�^�����I����
���V�M��
�\�����G�P�S���D�J�U�Z���J�O���D�P�V�O�U�S�Z���D�J�U�Z�@�M�J�T�U�����^

���M�J���\�\���D�J�U�Z���^�^�����M�J��
�\�����F�O�E�G�P�S�����^
�����V�M��

�\�����F�O�E�G�P�S�����^

There is no support for ÒbreakingoutÓof a loop before the loop is finished.If you want to accomplishthis, changethe
variableyouÕreloopingover so that it includesonly the valuesyou want to loop over. Similarly,there is no support for a
ÒcontinueÓstatementthat would instruct the loop processor to return immediatelyto the front of the loop. (Seethe
section ÒPhilosophies and LimitationsÓ later in this chapter for the reasoning behind this design decision.)

The �\�� �G�P�S���^ tag setsa magic�G�P�S�M�P�P�Qtemplatevariablewithin the loop. This variablehasa few attributes that
give you information about the progress of the loop:

¥ �G�P�S�M�P�P�Q���D�P�V�O�U�F�Sis alwaysset to an integer representingthe numberof times the loop hasbeenentered.
This is one-indexed, so the first time through the loop,�G�P�S�M�P�P�Q���D�P�V�O�U�F�Swill be set to�� . HereÕs an example:

�\�����G�P�S���J�U�F�N���J�O���U�P�E�P�@�M�J�T�U�����^
���Q���\�\���G�P�S�M�P�P�Q���D�P�V�O�U�F�S���^�^�����\�\���J�U�F�N���^�^�����Q��

�\�����F�O�E�G�P�S�����^

¥ �G�P�S�M�P�P�Q���D�P�V�O�U�F�S��is like �G�P�S�M�P�P�Q���D�P�V�O�U�F�S, except itÕszero-indexed.Its valuewill be set to �� the first
time through the loop.

¥ �G�P�S�M�P�P�Q���S�F�W�D�P�V�O�U�F�Sis alwaysset to anintegerrepresentingthe numberof remainingitemsin the loop. The
first time through the loop, �G�P�S�M�P�P�Q���S�F�W�D�P�V�O�U�F�Swill be set to the total numberof items in the sequence
youÕre traversing. The last time through the loop,�G�P�S�M�P�P�Q���S�F�W�D�P�V�O�U�F�Swill be set to�� .

¥ �G�P�S�M�P�P�Q���S�F�W�D�P�V�O�U�F�S��is like �G�P�S�M�P�P�Q���S�F�W�D�P�V�O�U�F�S, exceptitÕszero-indexed.The first time throughthe
loop, �G�P�S�M�P�P�Q���S�F�W�D�P�V�O�U�F�S��will be set to the numberof elementsin the sequenceminus1. The last time
through the loop, it will be set to�� .

¥ �G�P�S�M�P�P�Q���G�J�S�T�Uis a Booleanvalueset to �5�S�V�Fif this is the first time throughthe loop. This is convenientfor
special casing:

�\�����G�P�S���P�C�K�F�D�U���J�O���P�C�K�F�D�U�T�����^
�\�����J�G���G�P�S�M�P�P�Q���G�J�S�T�U�����^���M�J���D�M�B�T�T�����G�J�S�T�U�����\�����F�M�T�F�����^���M�J���\�����F�O�E�J�G

���^
�\�\���P�C�K�F�D�U���^�^
�����M�J��

�\�����F�O�E�G�P�S�����^

¥ �G�P�S�M�P�P�Q���M�B�T�Uis a Booleanvalueset to �5�S�V�Fif this is the last time through the loop. A commonusefor this
is to put pipe characters between a list of links:

�\�����G�P�S���M�J�O�L���J�O���M�J�O�L�T�����^�\�\���M�J�O�L���^�^�\�����J�G���O�P�U���G�P�S�M�P�P�Q���M�B�T�U�����^���]���\��
�F�O�E�J�G�����^�\�����F�O�E�G�P�S�����^

�5�I�F���B�C�P�W�F���U�F�N�Q�M�B�U�F���D�P�E�F���N�J�H�I�U���P�V�U�Q�V�U���T�P�N�F�U�I�J�O�H���M�J�L�F���U�I�J�T����

�-�J�O�L�����]���-�J�O�L�����]���-�J�O�L�����]���-�J�O�L��
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¥ �G�P�S�M�P�P�Q���Q�B�S�F�O�U�M�P�P�Qis a referenceto the �G�P�S�M�P�P�Qobject for the parentloop, in caseof nestedloops.
HereÕs an example:

�\�����G�P�S���D�P�V�O�U�S�Z���J�O���D�P�V�O�U�S�J�F�T�����^
���U�B�C�M�F��
�\�����G�P�S���D�J�U�Z���J�O���D�P�V�O�U�S�Z���D�J�U�Z�@�M�J�T�U�����^

���U�S��
���U�E���$�P�V�O�U�S�Z�����\�\���G�P�S�M�P�P�Q���Q�B�S�F�O�U�M�P�P�Q���D�P�V�O�U�F�S���^�^�����U�E��
���U�E���$�J�U�Z�����\�\���G�P�S�M�P�P�Q���D�P�V�O�U�F�S���^�^�����U�E��
���U�E���\�\���D�J�U�Z���^�^�����U�E��
�����U�S��

�\�����F�O�E�G�P�S�����^
�����U�B�C�M�F��

�\�����F�O�E�G�P�S�����^

The magic�G�P�S�M�P�P�Qvariableis only availablewithin loops. After the template parser has reached�\�� �F�O�E�G�P�S���^,
�G�P�S�M�P�P�Qdisappears.

Context and the forloop Variable
Insidethe �\�� �G�P�S���^ block,the existingvariablesaremovedout of the wayto avoidoverwriting the

magic �G�P�S�M�P�P�Qvariable. Django exposes this moved context in �G�P�S�M�P�P�Q���Q�B�S�F�O�U�M�P�P�Q. You
generallydonÕtneedto worry about this, but if you supplya templatevariablenamed�G�P�S�M�P�P�Q(though
we advise against it), it will be named�G�P�S�M�P�P�Q���Q�B�S�F�O�U�M�P�P�Qwhile inside the�\�� �G�P�S���^ block.

ifequal/ifnotequal

The Djangotemplatesystemdeliberatelyis not a full-fledgedprogramminglanguageandthusdoesnot allow you to execute
arbitrary Python statements.(More on this idea in the section ÒPhilosophiesand Limitations.Ó)However, itÕsquite a
commontemplaterequirementto comparetwo valuesanddisplaysomethingif theyÕreequalÑandDjangoprovidesan �\��
�J�G�F�R�V�B�M���^ tag for that purpose.

The �\�� �J�G�F�R�V�B�M���^ tag compares two valuesand displayseverything between �\�� �J�G�F�R�V�B�M���^ and �\��
�F�O�E�J�G�F�R�V�B�M���^ if the values are equal.

This example compares the template variables�V�T�F�Sand�D�V�S�S�F�O�U�V�T�F�S:

�\�����J�G�F�R�V�B�M���V�T�F�S���D�V�S�S�F�O�U�V�T�F�S�����^
���I�����8�F�M�D�P�N�F�������I����

�\�����F�O�E�J�G�F�R�V�B�M�����^

The arguments can be hard-coded strings, with either single or double quotes, so the following is valid:

�\�����J�G�F�R�V�B�M���T�F�D�U�J�P�O�����T�J�U�F�O�F�X�T�������^
���I�����4�J�U�F���/�F�X�T�����I����

�\�����F�O�E�J�G�F�R�V�B�M�����^

�\�����J�G�F�R�V�B�M���T�F�D�U�J�P�O�����D�P�N�N�V�O�J�U�Z�������^
���I�����$�P�N�N�V�O�J�U�Z�����I����

�\�����F�O�E�J�G�F�R�V�B�M�����^

Just like�\�� �J�G���^, the �\�� �J�G�F�R�V�B�M���^ tag supports an optional�\�� �F�M�T�F���^:
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�\�����J�G�F�R�V�B�M���T�F�D�U�J�P�O�����T�J�U�F�O�F�X�T�������^
���I�����4�J�U�F���/�F�X�T�����I����

�\�����F�M�T�F�����^
���I�����/�P���/�F�X�T���)�F�S�F�����I����

�\�����F�O�E�J�G�F�R�V�B�M�����^

Only templatevariables,strings,integers,anddecimalnumbersare allowedasargumentsto �\�� �J�G�F�R�V�B�M���^. Theseare
valid examples:

�\�����J�G�F�R�V�B�M���W�B�S�J�B�C�M�F���������^
�\�����J�G�F�R�V�B�M���W�B�S�J�B�C�M�F���������������^
�\�����J�G�F�R�V�B�M���W�B�S�J�B�C�M�F�����G�P�P�������^
�\�����J�G�F�R�V�B�M���W�B�S�J�B�C�M�F�����G�P�P�������^

Any other types of variables,suchas Pythondictionaries,lists, or Booleans,canÕtbe hard-codedin �\�� �J�G�F�R�V�B�M���^.
These are invalid examples:

�\�����J�G�F�R�V�B�M���W�B�S�J�B�C�M�F���5�S�V�F�����^
�\�����J�G�F�R�V�B�M���W�B�S�J�B�C�M�F���<���
�����
�����>�����^
�\�����J�G�F�R�V�B�M���W�B�S�J�B�C�M�F���\���L�F�Z���������W�B�M�V�F���^�����^

If you need to test whether something is true or false, use the�\�� �J�G���^ tags instead of�\�� �J�G�F�R�V�B�M���^.

Comments

Justas in HTML or in a programminglanguagesuchas Python,the Djangotemplate languageallows for comments.To
designate a comment, use�\�� ���^:

�\�����5�I�J�T���J�T���B���D�P�N�N�F�O�U�����^

The comment will not be output when the template is rendered.
A commentcannotspanmultiplelines.This limitation improvestemplateparsingperformance.In the followingtemplate,

the rendered output will look exactly the same as the template (i.e., the comment tag will not be parsed as a comment):

�5�I�J�T���J�T���B���\�����U�I�J�T���J�T���O�P�U
�B���D�P�N�N�F�O�U�����^
�U�F�T�U��

Filters

As explainedearlier in this chapter, template filters are simple ways of altering the value of variablesbefore theyÕre
displayed. Filters look like this:

�\�\���O�B�N�F�]�M�P�X�F�S���^�^

This displaysthe valueof the �\�\ �O�B�N�F�^�^variableafter beingfiltered through the �M�P�X�F�Sfilter, which convertstext to
lowercase. Use a pipe (�]) to apply a filter.

Filterscanbe chainedÑthat is, the output of one filter is appliedto the next. HereÕsa commonidiom for escapingtext
contents, and then converting line breaks to���Q��tags:

�\�\���N�Z�@�U�F�Y�U�]�F�T�D�B�Q�F�]�M�J�O�F�C�S�F�B�L�T���^�^

Some filters take arguments. A filter argument looks like this:

�\�\���C�J�P�]�U�S�V�O�D�B�U�F�X�P�S�E�T�������������^�^
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This displays the first 30 words of the�C�J�Pvariable. Filter arguments are always in double quotes.
The following are a few of the most important filters; Appendix F covers the rest.

¥ �B�E�E�T�M�B�T�I�F�T: Adds a backslashbefore any backslash,single quote, or double quote. This is useful if the
produced text is included in a JavaScript string.

¥ �E�B�U�F: Formats a�E�B�U�For �E�B�U�F�U�J�N�Fobject according to a format string given in the parameter, for example:

�\�\���Q�V�C�@�E�B�U�F�]�E�B�U�F�����'���K�
���:�����^�^

Format strings are defined in Appendix F.
¥ �F�T�D�B�Q�F: Escapesampersands,quotes, and angle brackets in the given string. This is useful for sanitizing

user-submitted data and for ensuring data is valid XML or XHTML. Specifically,�F�T�D�B�Q�Fmakes these
conversions:

¥ Converts�� to ���B�N�Q��
¥ Converts�� to ���M�U��
¥ Converts�� to ���H�U��
¥ Converts�� (double quote) to���R�V�P�U��
¥ Converts�� (single quote) to����������

¥ �M�F�O�H�U�I: Returnsthe lengthof the value.You canusethis on a list or a string,or anyPythonobject that knows
how to determine its length (i.e., any object that has a�@�@�M�F�O�@�@�	�
method).

PHILOSOPHIES AND LIMITATIONS

Now that youÕvegotten a feel for the Djangotemplatelanguage,we shouldpoint out someof its intentional limitations,
along with some philosophies behind why it works the way it works.

More than anyother componentof Web applications,programmeropinionson templatesystemsvary wildly. The fact
that Pythonalonehasdozens,if not hundreds,of opensourcetemplate-languageimplementationssupportsthis point. Each
waslikely createdbecauseits developerdeemedall existingtemplatelanguagesinadequate.(In fact, it is saidto be a rite of
passagefor a Pythondeveloperto write hisor her own templatelanguage!If you havenÕtdonethis yet, considerit. ItÕsa fun
exercise.)

With that in mind, you might be interested to know that DjangodoesnÕtrequire that you use its template language.
BecauseDjangois intendedto be a full-stackWeb frameworkthat providesall the piecesnecessaryfor Web developersto
be productive,manytimesitÕsmoreconvenientto useDjangoÕstemplatesystemthanother Pythontemplatelibraries,but itÕs
not a strict requirementin anysense.As youÕllseein the upcomingsectionÒUsingTemplatesin ViewsÓ,itÕsvery easyto
use another template language with Django.

Still, itÕsclear we havea strong preferencefor the way DjangoÕstemplate languageworks. The templatesystemhas
roots in how Web developmentis done at World Online andthe combinedexperienceof DjangoÕscreators.Here are a
few of those philosophies:

¥ Businesslogicshouldbe separatedfrom presentationlogic. We see a template system as a tool that controls
presentationand presentation-relatedlogicÑand thatÕsit. The templatesystemshouldnÕtsupport functionality
that goes beyond this basic goal.

For that reason,itÕsimpossibleto call Python code directly within Django templates.All ÒprogrammingÓis
fundamentallylimited to the scopeof what templatetagscando. It ispossibleto write customtemplatetagsthat
do arbitrary things,but the out-of-the-box Djangotemplatetagsintentionallydo not allow for arbitrary Python
code execution.

¥ Syntaxshouldbe decoupledfrom HTML/XML. Although DjangoÕstemplate systemis used primarily to produce
HTML, itÕsintendedto be just asusablefor non-HTMLformats,suchasplaintext. Someother templatelanguages
are XML based,placingall template logic within XML tags or attributes, but Django deliberatelyavoids this
limitation.RequiringvalidXML to write templatesintroducesa world of humanmistakesandhard-to-understand
error messages,andusinganXML engineto parsetemplatesincursanunacceptablelevelof overheadin template
processing.

¥ Designersare assumedto be comfortablewith HTMLcode. The templatesystemisnÕtdesignedso that templates
necessarilyare displayednicelyin WYSIWYG editors suchasDreamweaver.That is too severea limitation and
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wouldnÕtallow the syntaxto be asniceasit is.Djangoexpectstemplateauthorsto be comfortableeditingHTML
directly.

¥ Designersare assumednot to be Pythonprogrammers. The template systemauthors recognizethat Web page
templates are most often written by designers, not programmers, and therefore should not assumePython
knowledge.

However, the systemalsointendsto accommodatesmallteamsin which the templatesarecreatedby Python
programmers.It offersa wayto extendthe systemÕssyntaxby writing raw Pythoncode.(More on this in Chapter
10.)

¥ Thegoalis not to inventa programminglanguage. The goalis to offer just enoughprogramming-esquefunctionality,
such as branching and looping, that is essential for making presentation-related decisions.

As a result of these design philosophies, the Django template language has the following limitations:
¥ A template cannot set a variable or change the value of a variable. ItÕs possible to write custom template tags that

accomplish these goals (see Chapter 10), but the stock Django template tags do not allow it.
¥ A template cannot call raw Python code. ThereÕs no way to Òdrop into Python modeÓ or use raw Python constructs.

Again, itÕs possible to write custom template tags to do this, but the stock Django template tags donÕt allow it.

USING TEMPLATES IN VIEWS

YouÕvelearned the basicsof using the template system;now letÕsuse this knowledgeto create a view. Recall the
�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview in�N�Z�T�J�U�F���W�J�F�X�T, which we started in the previous chapter. HereÕs what it looks like:

�G�S�P�N���E�K�B�O�H�P���I�U�U�Q���J�N�Q�P�S�U���)�U�U�Q�3�F�T�Q�P�O�T�F
�J�N�Q�P�S�U���E�B�U�F�U�J�N�F

�E�F�G���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�	�S�F�R�V�F�T�U�
��
�O�P�X�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�

�I�U�N�M�����������I�U�N�M�����C�P�E�Z���*�U���J�T���O�P�X�����T�������C�P�E�Z�������I�U�N�M�����������O�P�X
�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�	�I�U�N�M�


LetÕs change this view to use DjangoÕs template system. At first, you might think to do something like this:

�G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
�G�S�P�N���E�K�B�O�H�P���I�U�U�Q���J�N�Q�P�S�U���)�U�U�Q�3�F�T�Q�P�O�T�F
�J�N�Q�P�S�U���E�B�U�F�U�J�N�F

�E�F�G���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�	�S�F�R�V�F�T�U�
��
�O�P�X�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�

�U�������5�F�N�Q�M�B�U�F�	�����I�U�N�M�����C�P�E�Z���*�U���J�T���O�P�X���\�\���D�V�S�S�F�O�U�@�E�B�U�F

�^�^�������C�P�E�Z�������I�U�N�M�����

�I�U�N�M�������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���D�V�S�S�F�O�U�@�E�B�U�F�������O�P�X�^�
�

�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�	�I�U�N�M�


Sure,that usesthe templatesystem,but it doesnÕtsolvethe problemswe pointed out in the introduction of this chapter.
Namely,the templateis still embeddedin the Pythoncode.LetÕsfix that by puttingthe templatein a separatefile, whichthis
view will load.

You might first considersavingyour templatesomewhereon your filesystemand usingPythonÕsbuilt-in file-opening
functionalityto readthe contentsof the template.HereÕswhat that might look like,assumingthe templatewassavedasthe
file ���I�P�N�F���E�K�B�O�H�P�V�T�F�S���U�F�N�Q�M�B�U�F�T���N�Z�U�F�N�Q�M�B�U�F���I�U�N�M:

�G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���5�F�N�Q�M�B�U�F�
���$�P�O�U�F�Y�U
�G�S�P�N���E�K�B�O�H�P���I�U�U�Q���J�N�Q�P�S�U���)�U�U�Q�3�F�T�Q�P�O�T�F
�J�N�Q�P�S�U���E�B�U�F�U�J�N�F

�E�F�G���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�	�S�F�R�V�F�T�U�
��
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�O�P�X�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�

�����4�J�N�Q�M�F���X�B�Z���P�G���V�T�J�O�H���U�F�N�Q�M�B�U�F�T���G�S�P�N���U�I�F���G�J�M�F�T�Z�T�U�F�N��
�����5�I�J�T���E�P�F�T�O���U���B�D�D�P�V�O�U���G�P�S���N�J�T�T�J�O�H���G�J�M�F�T��
�G�Q�������P�Q�F�O�	�����I�P�N�F���E�K�B�O�H�P�V�T�F�S���U�F�N�Q�M�B�U�F�T���N�Z�U�F�N�Q�M�B�U�F���I�U�N�M���

�U�������5�F�N�Q�M�B�U�F�	�G�Q���S�F�B�E�	�
�

�G�Q���D�M�P�T�F�	�

�I�U�N�M�������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���D�V�S�S�F�O�U�@�E�B�U�F�������O�P�X�^�
�

�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�	�I�U�N�M�


This approach, however, is inelegant for these reasons:
¥ It doesnÕt handle the case of a missing file. If the file�N�Z�U�F�N�Q�M�B�U�F���I�U�N�MdoesnÕt exist or isnÕt readable, the

�P�Q�F�O�	�
call will raise an�*�0�&�S�S�P�Sexception.
¥ It hard-codes your template location. If you were to use this technique for every view function, youÕd be

duplicating the template locations. Not to mention it involves a lot of typing!
¥ It includes a lot of boring boilerplate code. YouÕve got better things to do than to write calls to�P�Q�F�O�	�
,

�G�Q���S�F�B�E�	�
, and�G�Q���D�M�P�T�F�	�
each time you load a template.
To solve these issues,weÕlluse templateloadingand templatedirectories, both of which are describedin the sectionsthat
follow.

TEMPLATE LOADING

Djangoprovidesa convenientandpowerfulAPIfor loadingtemplatesfrom disk,with the goalof removingredundancyboth
in your template-loading calls and in your templates themselves.

In order to usethis template-loadingAPI, first youÕllneedto tell the framework where you store your templates.The
place to do this is in yoursettings file.

A Djangosettingsfile is the placeto put configurationfor your Djangoinstance(akayour Djangoproject). ItÕsa simple
Python module with module-level variables, one for each setting.

When you ran �E�K�B�O�H�P���B�E�N�J�O���Q�Z�T�U�B�S�U�Q�S�P�K�F�D�U�N�Z�T�J�U�Fin Chapter2, the script createda defaultsettingsfile
for you,aptlynamed�T�F�U�U�J�O�H�T���Q�Z. Havea look at the fileÕscontents.It containsvariablesthat look like this (thoughnot
necessarily in this order):

�%�&�#�6�(�������5�S�V�F
�5�*�.�&�@�;�0�/�&���������"�N�F�S�J�D�B���$�I�J�D�B�H�P��
�6�4�&�@�*�����/�������5�S�V�F
�3�0�0�5�@�6�3�-�$�0�/�'���������N�Z�T�J�U�F���V�S�M�T��

This is pretty self-explanatory;the settingsandtheir respectivevaluesare simplePythonvariables.And becausethe settings
file is just a plain Python module,you can do dynamicthingssuch as checkingthe valueof one variablebefore setting
another. (This also means that you should avoid Python syntax errors in your settings file.)

WeÕllcover settingsfilesin depth in AppendixE,but for now, havea look at the �5�&�.�1�-�"�5�&�@�%�*�3�4setting.Thissetting
tells DjangoÕstemplate-loadingmechanismwhere to look for templates.By default,itÕsan empty tuple. Pick a directory
where youÕd like to store your templates and add it to�5�&�.�1�-�"�5�&�@�%�*�3�4, like so:

�5�&�.�1�-�"�5�&�@�%�*�3�4�������	
�����I�P�N�F���E�K�B�O�H�P���N�Z�T�J�U�F���U�F�N�Q�M�B�U�F�T���


�


There are a few things to note:
¥ You canspecifyanydirectory you want,aslongasthe directory andtemplateswithin that directory are readable

by the user accountunder which your Web server runs. If you canÕtthink of an appropriateplaceto put your
templates,we recommendcreatinga �U�F�N�Q�M�B�U�F�Tdirectory within your Djangoproject (i.e.,within the �N�Z�T�J�U�F
directory you created in Chapter 2, if youÕve been following along with this bookÕs examples).

¥ DonÕt forget the comma at the end of the template directory string! Python requires commas within
single-element tuples to disambiguate the tuple from a parenthetical expression. This is a common newbie gotcha.
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If you want to avoid this error, you can make �5�&�.�1�-�"�5�&�@�%�*�3�4a list instead of a tuple, because
single-element lists donÕt require a trailing comma:

�5�&�.�1�-�"�5�&�@�%�*�3�4�������<
�����I�P�N�F���E�K�B�O�H�P���N�Z�T�J�U�F���U�F�N�Q�M�B�U�F�T��

�>

A tuple is slightlymore semanticallycorrect thana list (tuplescannotbe changedafter beingcreated,andnothing
shouldbe changingsettingsoncetheyÕvebeenread),so we recommendusinga tuple for your �5�&�.�1�-�"�5�&�@�%�*�3�4
setting.

¥ If youÕreon Windows, includeyour drive letter and use Unix-styleforward slashesrather than backslashes,as
follows:

�5�&�.�1�-�"�5�&�@�%�*�3�4�������	
���$�����X�X�X���E�K�B�O�H�P���U�F�N�Q�M�B�U�F�T���


�


¥ ItÕssimplestto useabsolutepaths(i.e.,directory pathsthat start at the root of the filesystem).If you want to be a
bit more flexible and decoupled,though,you can take advantageof the fact that Djangosettingsfiles are just
Python code by constructing the contents of�5�&�.�1�-�"�5�&�@�%�*�3�4dynamically, for example:

�J�N�Q�P�S�U���P�T���Q�B�U�I

�5�&�.�1�-�"�5�&�@�%�*�3�4�������	
�P�T���Q�B�U�I���K�P�J�O�	�P�T���Q�B�U�I���E�J�S�O�B�N�F�	�@�@�G�J�M�F�@�@�
�


���U�F�N�Q�M�B�U�F�T���
���S�F�Q�M�B�D�F�	���=�=���
�������
�

�


This exampleusesthe ÒmagicÓPythonvariable�@�@�G�J�M�F�@�@, which is automaticallyset to the file nameof the
Python module in which the code lives.

With �5�&�.�1�-�"�5�&�@�%�*�3�4set, the next stepis to changethe view codeto useDjangoÕstemplate-loadingfunctionalityrather
than hard-coding the template paths. Returning to our�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview, letÕs change it like so:

�G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���M�P�B�E�F�S���J�N�Q�P�S�U���H�F�U�@�U�F�N�Q�M�B�U�F
�G�S�P�N���E�K�B�O�H�P���U�F�N�Q�M�B�U�F���J�N�Q�P�S�U���$�P�O�U�F�Y�U
�G�S�P�N���E�K�B�O�H�P���I�U�U�Q���J�N�Q�P�S�U���)�U�U�Q�3�F�T�Q�P�O�T�F
�J�N�Q�P�S�U���E�B�U�F�U�J�N�F

�E�F�G���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�	�S�F�R�V�F�T�U�
��
�O�P�X�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�

�U�������H�F�U�@�U�F�N�Q�M�B�U�F�	���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�M���

�I�U�N�M�������U���S�F�O�E�F�S�	�$�P�O�U�F�Y�U�	�\���D�V�S�S�F�O�U�@�E�B�U�F�������O�P�X�^�
�

�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�	�I�U�N�M�


In this example,weÕreusingthe function �E�K�B�O�H�P���U�F�N�Q�M�B�U�F���M�P�B�E�F�S���H�F�U�@�U�F�N�Q�M�B�U�F�	�
rather than loadingthe
templatefrom the filesystemmanually.The �H�F�U�@�U�F�N�Q�M�B�U�F�	�
functiontakesa templatenameasits argument,figuresout
where the template lives on the filesystem, opens that file, and returns a compiled�5�F�N�Q�M�B�U�Fobject.

If �H�F�U�@�U�F�N�Q�M�B�U�F�	�
cannotfind the templatewith the givenname,it raisesa �5�F�N�Q�M�B�U�F�%�P�F�T�/�P�U�&�Y�J�T�Uexception.
To see what that looks like, fire up the Django developmentserver again,as in Chapter 3, by running �Q�Z�U�I�P�O
�N�B�O�B�H�F���Q�Z�S�V�O�T�F�S�W�F�Swithin your DjangoprojectÕsdirectory. Then,point your browser at the pagethat activatesthe
�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview (e.g.,�I�U�U�Q������������������������������������ �U�J�N�F��). Assumingyour �%�&�#�6�(settingis set to �5�S�V�F
andyou havenÕtyet createda �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�Mtemplate,you shouldseea Djangoerror pagehighlightingthe
�5�F�N�Q�M�B�U�F�%�P�F�T�/�P�U�&�Y�J�T�Uerror.

Chapter 4: The Django Template System

43



Figure 4-1: The error page shown when a template cannot be found.

This error pageis similar to the one we explainedin Chapter 3, with one additionalpiece of debugginginformation:a
ÒTemplate-loaderpostmortemÓsection.Thissectiontells you which templatesDjangotried to load,alongwith the reason
eachattempt failed(e.g.,ÒFiledoesnot existÓ).This informationis invaluablewhenyouÕretrying to debugtemplate-loading
errors.

As you canprobablytell from the error messagesfound in the Figure4-1, Djangoattemptedto find the templateby
combiningthe directory in the �5�&�.�1�-�"�5�&�@�%�*�3�4setting with the templatenamepassedto �H�F�U�@�U�F�N�Q�M�B�U�F�	�
. So if
your �5�&�.�1�-�"�5�&�@�%�*�3�4contains �����I�P�N�F���E�K�B�O�H�P���U�F�N�Q�M�B�U�F�T��, Django looks for the file �����I�P�N�F���E�K�B�O�H�P��
�U�F�N�Q�M�B�U�F�T���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�M��. If �5�&�.�1�-�"�5�&�@�%�*�3�4containsmore than one directory, eachis checked
until the template is found or theyÕve all been checked.

Movingalong,createthe �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�Mfile within your templatedirectory usingthe followingtemplate
code:

���I�U�N�M�����C�P�E�Z���*�U���J�T���O�P�X���\�\���D�V�S�S�F�O�U�@�E�B�U�F���^�^�������C�P�E�Z�������I�U�N�M��

Refresh the page in your Web browser, and you should see the fully rendered page.

render_to_response()

BecauseitÕssucha common idiom to load a template,fill a �$�P�O�U�F�Y�U, and return an �)�U�U�Q�3�F�T�Q�P�O�T�Fobject with the
result of the renderedtemplate,Djangoprovidesa shortcut that lets you do thosethingsin one line of code.Thisshortcut
is a functioncalled�S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	�
, whichlivesin the module�E�K�B�O�H�P���T�I�P�S�U�D�V�U�T. Most of the time, youÕll
be using�S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	�
rather than loadingtemplatesandcreating�$�P�O�U�F�Y�Uand�)�U�U�Q�3�F�T�Q�P�O�T�Fobjects
manually.

HereÕs the ongoing�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fexample rewritten to use�S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	�
:

�G�S�P�N���E�K�B�O�H�P���T�I�P�S�U�D�V�U�T���J�N�Q�P�S�U���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F
�J�N�Q�P�S�U���E�B�U�F�U�J�N�F

�E�F�G���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�	�S�F�R�V�F�T�U�
��
�O�P�X�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�

�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�M���
���\���D�V�S�S�F�O�U�@�E�B�U�F����

�O�P�X�^�
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What a difference! LetÕs step through the code changes:
¥ We no longer have to import�H�F�U�@�U�F�N�Q�M�B�U�F, �5�F�N�Q�M�B�U�F, �$�P�O�U�F�Y�U, or �)�U�U�Q�3�F�T�Q�P�O�T�F. Instead, we

import �E�K�B�O�H�P���T�I�P�S�U�D�V�U�T���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F. The�J�N�Q�P�S�U�E�B�U�F�U�J�N�Fremains.
¥ Within the �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Ffunction, we still calculate�O�P�X, but the template loading, context creation,

template rendering, and�)�U�U�Q�3�F�T�Q�P�O�T�Fcreation is all taken care of by the�S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	�
call.
Because�S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	�
returns an�)�U�U�Q�3�F�T�Q�P�O�T�Fobject, we can simply�S�F�U�V�S�Othat value in
the view.

The first argumentto �S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	�
shouldbe the nameof the templateto use.The secondargument,if
given,shouldbe a dictionary to use in creatinga �$�P�O�U�F�Y�Ufor that template.If you donÕtprovide a secondargument,
�S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	�
will use an empty dictionary.

The locals() Trick

Consider our latest incarnation of�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F:

�E�F�G���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�	�S�F�R�V�F�T�U�
��
�O�P�X�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�

�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�M���
���\���D�V�S�S�F�O�U�@�E�B�U�F����

�O�P�X�^�


Many times, as in this example,youÕllfind yourself calculatingsome values,storing them in variables(e.g.,�O�P�Xin the
precedingcode),and sendingthose variablesto the template.Particularlylazyprogrammersshouldnote that itÕsslightly
redundant to have to give namesfor temporary variablesand give namesfor the template variables.Not only is it
redundant, but also itÕs extra typing.

So if youÕreone of those lazyprogrammersandyou like keepingcode particularlyconcise,you cantake advantageof a
built-in Pythonfunctioncalled�M�P�D�B�M�T�	�
. It returns a dictionarymappingall localvariablenamesto their values.Thus,the
preceding view could be rewritten like so:

�E�F�G���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�	�S�F�R�V�F�T�U�
��
�D�V�S�S�F�O�U�@�E�B�U�F�������E�B�U�F�U�J�N�F���E�B�U�F�U�J�N�F���O�P�X�	�

�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�M���
���M�P�D�B�M�T�	�
�


Here, insteadof manuallyspecifyingthe context dictionaryasbefore,we passthe valueof �M�P�D�B�M�T�	�
, whichwill includeall
variablesdefined at that point in the functionÕsexecution. As a consequence,weÕverenamed the �O�P�Xvariable to
�D�V�S�S�F�O�U�@�E�B�U�F, becausethatÕsthe variablenamethat the templateexpects.In this example,�M�P�D�B�M�T�	�
doesnÕtoffer a
hugeimprovement,but this techniquecan saveyou some typing if you haveseveraltemplatevariablesto defineÑor if
youÕre lazy.

One thing to watch out for when using�M�P�D�B�M�T�	�
is that it includeseverylocal variable,which maycomprisemore
variablesthan you actuallywant your templateto haveaccessto. In the previousexample,�M�P�D�B�M�T�	�
will also include
�S�F�R�V�F�T�U. Whether this matters to you depends on your application.

A finalthingto consideris that �M�P�D�B�M�T�	�
incursa smallbit of overhead,becausewhenyou call it, Pythonhasto create
the dictionary dynamically. If you specify the context dictionary manually, you avoid this overhead.

Subdirectories in get_template()

It cangetunwieldyto store all of your templatesin a singledirectory. You mightlike to store templatesin subdirectoriesof
your templatedirectory, andthatÕsfine.In fact,we recommenddoingso;somemore advancedDjangofeatures(suchasthe
generic views system, which we cover in Chapter 9) expect this template layout as a default convention.

Storingtemplatesin subdirectoriesof your templatedirectory is easy.In your callsto �H�F�U�@�U�F�N�Q�M�B�U�F�	�
, just include
the subdirectory name and a slash before the template name, like so:

�U�������H�F�U�@�U�F�N�Q�M�B�U�F�	���E�B�U�F�B�Q�Q���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�M���
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Because�S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	�
is a smallwrapperaround�H�F�U�@�U�F�N�Q�M�B�U�F�	�
, you cando the samethingwith the
first argument to�S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	�
.

ThereÕs no limit to the depth of your subdirectory tree. Feel free to use as many as you like.

Note
Windows users,be sure to useforward slashesrather thanbackslashes.�H�F�U�@�U�F�N�Q�M�B�U�F�	�
assumes

a Unix-style file name designation.

The include Template Tag

Now that weÕvecoveredthe template-loadingmechanism,we canintroducea built-in templatetag that takesadvantageof
it: �\�� �J�O�D�M�V�E�F���^. This tagallowsyou to includethe contentsof another template.The argumentto the tagshouldbe
the nameof the templateto include,and the templatenamecanbe either a variableor a hard-coded(quoted) string, in
either singleor doublequotes.Anytime you havethe samecode in multiple templates,considerusingan �\�� �J�O�D�M�V�E�F
���^ to remove the duplication.

Thesetwo examplesincludethe contentsof the template�O�B�W���I�U�N�M. The examplesare equivalentand illustrate that
either single or double quotes are allowed:

�\�����J�O�D�M�V�E�F�����O�B�W���I�U�N�M�������^
�\�����J�O�D�M�V�E�F�����O�B�W���I�U�N�M�������^

This example includes the contents of the template�J�O�D�M�V�E�F�T���O�B�W���I�U�N�M:

�\�����J�O�D�M�V�E�F�����J�O�D�M�V�E�F�T���O�B�W���I�U�N�M�������^

This example includes the contents of the template whose name is contained in the variable�U�F�N�Q�M�B�U�F�@�O�B�N�F:

�\�����J�O�D�M�V�E�F���U�F�N�Q�M�B�U�F�@�O�B�N�F�����^

As in �H�F�U�@�U�F�N�Q�M�B�U�F�	�
, the file name of the template is determined by adding the template directory from
�5�&�.�1�-�"�5�&�@�%�*�3�4to the requested template name.

Included templates are evaluated with the context of the template thatÕs including them.
If a template with the given name isnÕt found, Django will do one of two things:

¥ If �%�&�#�6�(is set to�5�S�V�F, youÕll see the�5�F�N�Q�M�B�U�F�%�P�F�T�/�P�U�&�Y�J�T�Uexception on a Django error page.
¥ If �%�&�#�6�(is set to�'�B�M�T�F, the tag will fail silently, displaying nothing in the place of the tag.

TEMPLATE INHERITANCE

Our template examplesso far havebeen tiny HTML snippets,but in the real world, youÕllbe usingDjangoÕstemplate
systemto createentire HTML pages.This leadsto a commonWeb developmentproblem:acrossa Web site, how does
one reduce the duplication and redundancy of common page areas, such as sitewide navigation?

A classicwayof solvingthis problemis to useserver-sideincludes, directivesyou canembedwithin your HTML pagesto
ÒincludeÓone Web pageinsideanother.Indeed,Djangosupportsthat approach,with the �\�� �J�O�D�M�V�E�F���^ templatetag
just described.But the preferred wayof solvingthis problemwith Djangois to usea more elegantstrategycalledtemplate
inheritance.

In essence,templateinheritancelets you build a baseÒskeletonÓtemplatethat containsall the commonparts of your
site and defines ÒblocksÓ that child templates can override.

LetÕsseean exampleof this by creatinga more completetemplatefor our �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�Fview,by editingthe
�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�Mfile:
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�����%�0�$�5�:�1�&���)�5�.�-���1�6�#�-�*�$�����������8���$�����%�5�%���)�5�.�-���������������&�/����
���I�U�N�M���M�B�O�H�����F�O����
���I�F�B�E��

���U�J�U�M�F���5�I�F���D�V�S�S�F�O�U���U�J�N�F�����U�J�U�M�F��
�����I�F�B�E��
���C�P�E�Z��

���I�����.�Z���I�F�M�Q�G�V�M���U�J�N�F�T�U�B�N�Q���T�J�U�F�����I����
���Q���*�U���J�T���O�P�X���\�\���D�V�S�S�F�O�U�@�E�B�U�F���^�^�������Q��

���I�S��
���Q���5�I�B�O�L�T���G�P�S���W�J�T�J�U�J�O�H���N�Z���T�J�U�F�������Q��

�����C�P�E�Z��
�����I�U�N�M��

That looks just fine,but what happenswhenwe want to createa templatefor anotherviewÑsay,the �I�P�V�S�T�@�B�I�F�B�Eview
from Chapter 3? If we want again to make a nice, valid, full HTML template, weÕd create something like:

�����%�0�$�5�:�1�&���)�5�.�-���1�6�#�-�*�$�����������8���$�����%�5�%���)�5�.�-���������������&�/����
���I�U�N�M���M�B�O�H�����F�O����
���I�F�B�E��

���U�J�U�M�F���'�V�U�V�S�F���U�J�N�F�����U�J�U�M�F��
�����I�F�B�E��
���C�P�E�Z��

���I�����.�Z���I�F�M�Q�G�V�M���U�J�N�F�T�U�B�N�Q���T�J�U�F�����I����
���Q���*�O���\�\���I�P�V�S�@�P�G�G�T�F�U���^�^���I�P�V�S�	�T�
�
���J�U���X�J�M�M���C�F���\�\���O�F�Y�U�@�U�J�N�F���^�^�������Q��

���I�S��
���Q���5�I�B�O�L�T���G�P�S���W�J�T�J�U�J�O�H���N�Z���T�J�U�F�������Q��

�����C�P�E�Z��
�����I�U�N�M��

Clearly,weÕvejust duplicateda lot of HTML. Imagineif we hada more typicalsite, includinga navigationbar, a few style
sheets, perhaps some JavaScriptÑweÕd end up putting all sorts of redundant HTML into each template.

The server-sideincludesolution to this problem is to factor out the commonbits in both templatesandsavethem in
separatetemplatesnippets,which are then includedin eachtemplate.PerhapsyouÕdstore the top bit of the templatein a
file called�I�F�B�E�F�S���I�U�N�M:

�����%�0�$�5�:�1�&���)�5�.�-���1�6�#�-�*�$�����������8���$�����%�5�%���)�5�.�-���������������&�/����
���I�U�N�M���M�B�O�H�����F�O����
���I�F�B�E��

And perhaps youÕd store the bottom bit in a file called�G�P�P�U�F�S���I�U�N�M:

���I�S��
���Q���5�I�B�O�L�T���G�P�S���W�J�T�J�U�J�O�H���N�Z���T�J�U�F�������Q��

�����C�P�E�Z��
�����I�U�N�M��

With an include-basedstrategy,headersand footers are easy.ItÕsthe middle ground thatÕsmessy.In this example,both
pagesfeature a titleÑ ���I�����.�Z �I�F�M�Q�G�V�M�U�J�N�F�T�U�B�N�Q�T�J�U�F�����I����Ñbut that title canÕtfit into �I�F�B�E�F�S���I�U�N�M
becausethe ���U�J�U�M�F��on both pagesis different. If we included the ���I���� in the header,weÕdhave to include the
���U�J�U�M�F��, which wouldnÕt allow us to customize it per page. See where this is going?

DjangoÕstemplateinheritancesystemsolvestheseproblems.You canthink of it asanÒinside-outÓversionof server-side
includes. Instead of defining the snippets that arecommon, you define the snippets that aredifferent.
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The first step is to definea basetemplateÑa skeletonof your pagethat childtemplateswill later fill in. HereÕsa base
template for our ongoing example:

�����%�0�$�5�:�1�&���)�5�.�-���1�6�#�-�*�$�����������8���$�����%�5�%���)�5�.�-���������������&�/����
���I�U�N�M���M�B�O�H�����F�O����
���I�F�B�E��

���U�J�U�M�F���\�����C�M�P�D�L���U�J�U�M�F�����^�\�����F�O�E�C�M�P�D�L�����^�����U�J�U�M�F��
�����I�F�B�E��
���C�P�E�Z��

���I�����.�Z���I�F�M�Q�G�V�M���U�J�N�F�T�U�B�N�Q���T�J�U�F�����I����
�\�����C�M�P�D�L���D�P�O�U�F�O�U�����^�\�����F�O�E�C�M�P�D�L�����^
�\�����C�M�P�D�L���G�P�P�U�F�S�����^
���I�S��
���Q���5�I�B�O�L�T���G�P�S���W�J�T�J�U�J�O�H���N�Z���T�J�U�F�������Q��
�\�����F�O�E�C�M�P�D�L�����^

�����C�P�E�Z��
�����I�U�N�M��

This template,which weÕllcall �C�B�T�F���I�U�N�M, definesa simpleHTML skeletondocumentthat weÕllusefor all the pageson
the site. ItÕsthe job of child templatesto override,or addto, or leavealonethe contentsof the blocks.(If youÕrefollowing
along at home, save this file to your template directory.)

WeÕreusinga templatetaghere that you havenÕtseenbefore:the �\�� �C�M�P�D�L���^ tag.All the �\�� �C�M�P�D�L���^ tagsdo
is tell the template engine that a child template may override those portions of the template.

Now that we have this base template, we can modify our existing�D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�Mtemplate to use it:

�\�����F�Y�U�F�O�E�T�����C�B�T�F���I�U�N�M�������^

�\�����C�M�P�D�L���U�J�U�M�F�����^�5�I�F���D�V�S�S�F�O�U���U�J�N�F�\�����F�O�E�C�M�P�D�L�����^

�\�����C�M�P�D�L���D�P�O�U�F�O�U�����^
���Q���*�U���J�T���O�P�X���\�\���D�V�S�S�F�O�U�@�E�B�U�F���^�^�������Q��
�\�����F�O�E�C�M�P�D�L�����^

While weÕreat it, letÕscreatea templatefor the �I�P�V�S�T�@�B�I�F�B�Eview from Chapter3. (If youÕrefollowingalongwith code,
weÕll leave it up to you to change�I�P�V�S�T�@�B�I�F�B�Eto use the template system.) HereÕs what that would look like:

�\�����F�Y�U�F�O�E�T�����C�B�T�F���I�U�N�M�������^

�\�����C�M�P�D�L���U�J�U�M�F�����^�'�V�U�V�S�F���U�J�N�F�\�����F�O�E�C�M�P�D�L�����^

�\�����C�M�P�D�L���D�P�O�U�F�O�U�����^
���Q���*�O���\�\���I�P�V�S�@�P�G�G�T�F�U���^�^���I�P�V�S�	�T�
�
���J�U���X�J�M�M���C�F���\�\���O�F�Y�U�@�U�J�N�F���^�^�������Q��
�\�����F�O�E�C�M�P�D�L�����^

IsnÕtthis beautiful?Eachtemplatecontainsonly the codethatÕsuniqueto that template.No redundancyneeded.If you need
to makea site-widedesignchange,just makethe changeto �C�B�T�F���I�U�N�M, andall of the other templateswill immediately
reflect the change.

HereÕshow it works. When you load the template �D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F���I�U�N�M, the templateengineseesthe �\��
�F�Y�U�F�O�E�T���^ tag,noting that this templateis a child template.The engineimmediatelyloadsthe parent templateÑin this
case,�C�B�T�F���I�U�N�M.

At that point, the templateenginenoticesthe three �\�� �C�M�P�D�L���^ tagsin �C�B�T�F���I�U�N�Mandreplacesthoseblockswith
the contents of the child template.So, the title weÕvedefinedin �\�� �C�M�P�D�L�U�J�U�M�F���^ will be used,as will the �\��
�C�M�P�D�L�D�P�O�U�F�O�U���^.

Note that since the child template doesnÕtdefine the �G�P�P�U�F�Sblock, the template systemusesthe valuefrom the
parent template instead. Content within a�\�� �C�M�P�D�L���^ tag in a parent template is always used as a fallback.
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InheritancedoesnÕtaffect the way the context works, and you can use as manylevelsof inheritanceas needed.One
common way of using inheritance is the following three-level approach:

1. Create a�C�B�T�F���I�U�N�Mtemplate that holds the main look and feel of your site. This is the stuff that rarely, if ever,
changes.

2. Create a�C�B�T�F�@�4�&�$�5�*�0�/���I�U�N�Mtemplate for each ÒsectionÓ of your site (e.g.,�C�B�T�F�@�Q�I�P�U�P�T���I�U�N�Mand
�C�B�T�F�@�G�P�S�V�N���I�U�N�M). These templates extend�C�B�T�F���I�U�N�Mand include section-specific styles/design.

3. Create individual templates for each type of page, such as a forum page or a photo gallery. These templates
extend the appropriate section template.

This approach maximizes code reuse and makes it easy to add items to shared areas, such as section-wide navigation.
Here are some tips for working with template inheritance:

¥ If you use�\�� �F�Y�U�F�O�E�T���^ in a template, it must be the first template tag in that template. Otherwise, template
inheritance wonÕt work.

¥ Generally, the more�\�� �C�M�P�D�L���^ tags in your base templates, the better. Remember, child templates donÕt
have to define all parent blocks, so you can fill in reasonable defaults in a number of blocks, and then define only
the ones you need in the child templates. ItÕs better to have more hooks than fewer hooks.

¥ If you find yourself duplicating code in a number of templates, it probably means you should move that code to a
�\�� �C�M�P�D�L���^ in a parent template.

¥ If you need to get the content of the block from the parent template, the�\�\ �C�M�P�D�L���T�V�Q�F�S�^�^variable will
do the trick. This is useful if you want to add to the contents of a parent block instead of completely overriding it.

¥ You may not define multiple�\�� �C�M�P�D�L���^ tags with the same name in the same template. This limitation exists
because a block tag works in ÒbothÓ directions. That is, a block tag doesnÕt just provide a hole to fill, it also
defines the content that fills the hole in theparent. If there were two similarly named�\�� �C�M�P�D�L���^ tags in a
template, that templateÕs parent wouldnÕt know which one of the blocksÕ content to use.

¥ The template name you pass to�\�� �F�Y�U�F�O�E�T���^ is loaded using the same method that�H�F�U�@�U�F�N�Q�M�B�U�F�	�

uses. That is, the template name is appended to your�5�&�.�1�-�"�5�&�@�%�*�3�4setting.

¥ In most cases, the argument to�\�� �F�Y�U�F�O�E�T���^ will be a string, but it can also be a variable, if you donÕt know
the name of the parent template until runtime. This lets you do some cool, dynamic stuff.

WHATÕS NEXT?

Most modern Web sitesare database-driven: the content of the Web site is stored in a relationaldatabase.This allowsa
clean separate of data and logic (in the same way views and templates allow the separation of logic and display.)

Thenext chaptercovers the tools Django gives you to interact with a database.
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Chapter 5: Interacting with a Database:
Models

In Chapter3, we coveredthe fundamentalsof buildingdynamicWeb siteswith Django:settingup viewsandURLconfs.As
we explained,a view is responsiblefor doing somearbitrarylogic, and then returning a response.In the example,our
arbitrary logic was to calculate the current date and time.

In modern Web applications,the arbitrary logic often involves interacting with a database.Behind the scenes,a
database-drivenWeb site connects to a databaseserver, retrieves some data out of it, and displaysthat data, nicely
formatted,on a Web page.Or, similarly,the site could provide functionalitythat lets site visitorspopulatethe databaseon
their own.

Manycomplex Web sites provide some combinationof the two. Amazon.com,for instance,is a great exampleof a
database-drivensite. Eachproduct pageis essentiallya query into AmazonÕsproduct databaseformatted as HTML, and
when you post a customer review, it gets inserted into the database of reviews.

Django is well suited for makingdatabase-drivenWeb sites,as it comeswith easyyet powerful waysof performing
database queries using Python. This chapter explains that functionality: DjangoÕs database layer.

(Note: While itÕsnot strictly necessaryto know basicdatabasetheory andSQLin order to useDjangoÕsdatabaselayer,
itÕshighlyrecommended.An introduction to those conceptsis beyondthe scopeof this book, but keep readingeven if
youÕre a database newbie. YouÕll probably be able to follow along and grasp concepts based on the context.)

THE ÒDUMBÓ WAY TO DO DATABASE QUERIES IN VIEWS

JustasChapter3 detaileda ÒdumbÓwayto produceoutput within a view (by hard-codingthe text directly within the view),
thereÕsa ÒdumbÓwayto retrieve datafrom a databasein a view. ItÕssimple:just useanyexistingPythonlibrary to execute
an SQL query and do something with the results.

In this exampleview, we use the �.�Z�4�2�-�E�Clibrary (availableat http://www.djangoproject.com/r/python-mysql/) to
connect to a MySQL database, retrieve some records, and feed them to a template for display as a Web page:

�G�S�P�N���E�K�B�O�H�P���T�I�P�S�U�D�V�U�T���J�N�Q�P�S�U���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F
�J�N�Q�P�S�U���.�Z�4�2�-�E�C

�E�F�G���C�P�P�L�@�M�J�T�U�	�S�F�R�V�F�T�U�
��
�E�C�������.�Z�4�2�-�E�C���D�P�O�O�F�D�U�	�V�T�F�S�����N�F���
���E�C�����N�Z�E�C���
���Q�B�T�T�X�E�����T�F�D�S�F�U���


�I�P�T�U�����M�P�D�B�M�I�P�T�U���

�D�V�S�T�P�S�������E�C���D�V�S�T�P�S�	�

�D�V�S�T�P�S���F�Y�F�D�V�U�F�	���4�&�-�&�$�5���O�B�N�F���'�3�0�.���C�P�P�L�T���0�3�%�&�3���#�:���O�B�N�F���

�O�B�N�F�T�������<�S�P�X�<���>���G�P�S���S�P�X���J�O���D�V�S�T�P�S���G�F�U�D�I�B�M�M�	�
�>
�E�C���D�M�P�T�F�	�

�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���C�P�P�L�@�M�J�T�U���I�U�N�M���
���\���O�B�N�F�T�������O�B�N�F�T�^�


This approach works, but some problems should jump out at you immediately:
¥ WeÕre hard-coding the database connection parameters. Ideally, these parameters would be stored in the Django

configuration.
¥ WeÕre having to write a fair bit of boilerplate code: creating a connection, creating a cursor, executing a

statement, and closing the connection. Ideally, all weÕd have to do is specify which results we wanted.
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¥ It ties us to MySQL. If, down the road, we switch from MySQL to PostgreSQL, weÕll have to use a different
database adapter (e.g.,�Q�T�Z�D�P�Q�Hrather than�.�Z�4�2�-�E�C), alter the connection parameters, and Ñ depending on
the nature of the SQL statement Ñ possibly rewrite the SQL. Ideally, the database server weÕre using would be
abstracted, so that a database server change could be made in a single place.

As you might expect,DjangoÕsdatabaselayer aimsto solvetheseproblems.HereÕsa sneakpreview of how the previous
view can be rewritten using DjangoÕs database API:

�G�S�P�N���E�K�B�O�H�P���T�I�P�S�U�D�V�U�T���J�N�Q�P�S�U���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F
�G�S�P�N���N�Z�T�J�U�F���C�P�P�L�T���N�P�E�F�M�T���J�N�Q�P�S�U���#�P�P�L

�E�F�G���C�P�P�L�@�M�J�T�U�	�S�F�R�V�F�T�U�
��
�C�P�P�L�T�������#�P�P�L���P�C�K�F�D�U�T���P�S�E�F�S�@�C�Z�	���O�B�N�F���

�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���C�P�P�L�@�M�J�T�U���I�U�N�M���
���\���C�P�P�L�T�������C�P�P�L�T�^�


WeÕll explain this code a little later in the chapter. For now, just get a feel for how it looks.

THE MTV DEVELOPMENT PATTERN

Beforewe delveinto anymore code,letÕstake a moment to considerthe overalldesignof a database-drivenDjangoWeb
application.

As we mentionedin previouschapters,Djangois designedto encourageloose couplingandstrict separationbetween
piecesof an application.If you follow this philosophy,itÕseasyto makechangesto one particularpieceof the application
without affectingthe other pieces.In view functions,for instance,we discussedthe importanceof separatingthe business
logic from the presentationlogicby usinga templatesystem.With the databaselayer,weÕreapplyingthat samephilosophy
to data access logic.

Those three piecestogether Ñ data accesslogic,businesslogic,and presentationlogic Ñ comprisea concept thatÕs
sometimescalledthe Model-View-Controller(MVC) pattern of software architecture.In this pattern, ÒModelÓrefers to the
data accesslayer, ÒViewÓrefers to the part of the system that selectswhat to displayand how to display it, and
ÒControllerÓrefers to the part of the systemthat decideswhichview to use,dependingon user input,accessingthe model
as needed.

Why the Acronym?
The goal of explicitly definingpatterns suchas MVC is mostly to streamlinecommunicationamong

developers.Insteadof havingto tell your coworkers,ÒLetÕsmakean abstractionof the dataaccess,then
letÕshavea separatelayerthat handlesdatadisplay,andletÕsput a layer in the middlethat regulatesthis,Ó
you can take advantage of a shared vocabulary and say, ÒLetÕs use the MVC pattern here.Ó

Djangofollows this MVC patterncloselyenoughthat it canbe calledanMVC framework.HereÕsroughlyhow the M, V, and
C break down in Django:

¥ M, the data-access portion, is handled by DjangoÕs database layer, which is described in this chapter.
¥ V, the portion that selects which data to display and how to display it, is handled by views and templates.
¥ C, the portion that delegates to a view depending on user input, is handled by the framework itself by following

your URLconf and calling the appropriate Python function for the given URL.
Becausethe ÒCÓis handledby the framework itself andmost of the excitementin Djangohappensin models,templates,
and views, Django has been referred to as anMTV framework. In the MTV development pattern,

¥ M stands for ÒModel,Ó the data access layer. This layer contains anything and everything about the data: how to
access it, how to validate it, which behaviors it has, and the relationships between the data.

¥ T stands for ÒTemplate,Ó the presentation layer. This layer contains presentation-related decisions: how
something should be displayed on a Web page or other type of document.

¥ Vstands for ÒView,Ó the business logic layer. This layer contains the logic that access the model and defers to the
appropriate template(s). You can think of it as the bridge between models and templates.
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If youÕrefamiliarwith other MVC Web-developmentframeworks,suchasRubyon Rails,you mayconsiderDjangoviewsto
be the ÒcontrollersÓandDjangotemplatesto be the Òviews.ÓThis is an unfortunateconfusionbrought about by differing
interpretationsof MVC. In DjangoÕsinterpretation of MVC, the ÒviewÓdescribesthe datathat getspresentedto the user;
itÕsnot necessarilyjust howthe datalooks, but whichdatais presented.In contrast,Rubyon Railsandsimilarframeworks
suggestthat the controllerÕsjob includesdecidingwhich datagetspresentedto the user,whereasthe view is strictly how
the data looks, notwhichdata is presented.

Neither interpretation is more ÒcorrectÓ than the other. The important thing is to understand the underlying concepts.

CONFIGURING THE DATABASE

With all of that philosophyin mind,letÕsstart exploringDjangoÕsdatabaselayer.First,we needto take careof someinitial
configuration: we need to tell Django which database server to use and how to connect to it.

WeÕllassumeyouÕveset up a databaseserver, activatedit, and created a databasewithin it (e.g.,usinga �$�3�&�"�5�&
�%�"�5�"�#�"�4�&statement).SQLiteis a specialcase;in that case,thereÕsno databaseto create,becauseSQLiteusesstandalone
files on the filesystem to store its data.

As with �5�&�.�1�-�"�5�&�@�%�*�3�4in the previous chapter, databaseconfigurationlives in the Django settings file, called
�T�F�U�U�J�O�H�T���Q�Zby default. Edit that file and look for the database settings:

�%�"�5�"�#�"�4�&�@�&�/�(�*�/�&����������
�%�"�5�"�#�"�4�&�@�/�"�.�&����������
�%�"�5�"�#�"�4�&�@�6�4�&�3����������
�%�"�5�"�#�"�4�&�@�1�"�4�4�8�0�3�%����������
�%�"�5�"�#�"�4�&�@�)�0�4�5����������
�%�"�5�"�#�"�4�&�@�1�0�3�5����������

HereÕs a rundown of each setting.
¥ �%�"�5�"�#�"�4�&�@�&�/�(�*�/�&tells Django which databaseengine to use. If youÕreusing a databasewith Django,

�%�"�5�"�#�"�4�&�@�&�/�(�*�/�&must be set to one of the strings shown in Table 5-1.
Table 5-1. Database Engine Settings

Setting Database Required Adapter

�Q�P�T�U�H�S�F�T�R�M PostgreSQL �Q�T�Z�D�P�Q�Hversion 1.x, http://www.djangoproject.com/
r/python-pgsql/1/.

�Q�P�T�U�H�S�F�T�R�M�@�Q�T�Z�D�P�Q�H��PostgreSQL �Q�T�Z�D�P�Q�Hversion 2.x, http://www.djangoproject.com/
r/python-pgsql/.

�N�Z�T�R�M MySQL �.�Z�4�2�-�E�C, http://www.djangoproject.com/r/
python-mysql/.

�T�R�M�J�U�F�� SQLite No adapter neededif usingPython 2.5+. Otherwise,
�Q�Z�T�R�M�J�U�F, http://www.djangoproject.com/r/
python-sqlite/.

�B�E�P�@�N�T�T�R�M Microsoft SQL Server �B�E�P�E�C�B�Q�J version 2.0.1+,
http://www.djangoproject.com/r/python-ado/.

�P�S�B�D�M�F Oracle �D�Y�@�0�S�B�D�M�F, http://www.djangoproject.com/r/
python-oracle/.

Note that for whicheverdatabaseback-endyou use,youÕllneedto downloadandinstallthe appropriatedatabase
adapter.Eachone is availablefor free on the Web; just follow the links in the ÒRequiredAdapterÓcolumn in
Table 5-1.

¥ �%�"�5�"�#�"�4�&�@�/�"�.�&tells Djangothe nameof your database.If youÕreusingSQLite,specifythe full filesystempath
to the database file on your filesystem (e.g.,�����I�P�N�F���E�K�B�O�H�P���N�Z�E�B�U�B���E�C��).

¥ �%�"�5�"�#�"�4�&�@�6�4�&�3tells Djangowhichusernameto usewhenconnectingto your database.If youÕreusingSQLite,
leave this blank.
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¥ �%�"�5�"�#�"�4�&�@�1�"�4�4�8�0�3�%tells Djangowhich passwordto usewhen connectingto your database.If youÕreusing
SQLite or have an empty password, leave this blank.

¥ �%�"�5�"�#�"�4�&�@�)�0�4�5tells Djangowhich host to usewhen connectingto your database.If your databaseis on the
same computer as your Django installation (i.e., localhost), leave this blank. If youÕre using SQLite, leave this blank.

MySQLis a specialcasehere. If this valuestarts with a forward slash(������ ) andyouÕreusingMySQL,MySQL
will connect via a Unix socket to the specified socket, for example:

�%�"�5�"�#�"�4�&�@�)�0�4�5�����������W�B�S���S�V�O���N�Z�T�R�M��

If youÕre using MySQL and this valuedoesnÕtstart with a forward slash, then this value is assumed to be the host.
¥ �%�"�5�"�#�"�4�&�@�1�0�3�5tellsDjangowhichport to usewhenconnectingto your database.If youÕreusingSQLite,leave

this blank.Otherwise,if you leavethis blank,the underlyingdatabaseadapterwill usewhicheverport is defaultfor
your given database server. In most cases, the default port is fine, so you can leave this blank.

Once youÕveenteredthosesettings,test your configuration.First, from within the �N�Z�T�J�U�Fproject directory you created
in Chapter 2, run the command�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�I�F�M�M.

YouÕllnotice this startsa Pythoninteractiveinterpreter. Lookscanbe deceiving,though!ThereÕsanimportant difference
betweenrunningthe command�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�I�F�M�Mwithin your Djangoproject directory andthe more generic
�Q�Z�U�I�P�O. The latter is the basicPythonshell,but the former tells Djangowhichsettingsfile to usebefore it starts the shell.
This is a key requirementfor doingdatabasequeries:Djangoneedsto know whichsettingsfile to usein order to get your
database connection information.

Behindthe scenes,�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�I�F�M�Msimplyassumesthat your settingsfile is in the samedirectory as
�N�B�O�B�H�F���Q�Z. There are other waysto tell Djangowhichsettingsmoduleto use,but thesesubtletieswill be coveredlater.
For now, use �Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�I�F�M�Mwhenever you need to drop into the Python interpreter to do
Django-specific tinkering.

Once youÕve entered the shell, type these commands to test your database configuration:

���������G�S�P�N���E�K�B�O�H�P���E�C���J�N�Q�P�S�U���D�P�O�O�F�D�U�J�P�O
���������D�V�S�T�P�S�������D�P�O�O�F�D�U�J�P�O���D�V�S�T�P�S�	�


If nothinghappens,then your databaseis configuredproperly. Otherwise,checkthe error messagefor cluesabout whatÕs
wrong. Table 5-2 shows some common errors.

Table 5-2. Database Configuration Error Messages

Error Message Solution

You havenÕt set the DATABASE_ENGINE setting yet. Set the�%�"�5�"�#�"�4�&�@�&�/�(�*�/�&setting to something
other than an empty string.

Environment variable DJANGO_SETTINGS_MODULE is
undefined.

Run the command�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�I�F�M�M
rather than�Q�Z�U�I�P�O.

Error loading _____ module: No module named _____. You havenÕt installed the appropriate
database-specific adapter (e.g.,�Q�T�Z�D�P�Q�Hor
�.�Z�4�2�-�E�C).

_____ isnÕt an available database backend. Set your�%�"�5�"�#�"�4�&�@�&�/�(�*�/�&setting to one of the
valid engine settings described previously. Perhaps
you made a typo?

database _____ does not exist Change the�%�"�5�"�#�"�4�&�@�/�"�.�&setting to point to a
database that exists, or execute the appropriate
�$�3�&�"�5�&�%�"�5�"�#�"�4�&statement in order to create
it.

role _____ does not exist Change the�%�"�5�"�#�"�4�&�@�6�4�&�3setting to point to a
user that exists, or create the user in your database.
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Error Message Solution

could not connect to server Make sure�%�"�5�"�#�"�4�&�@�)�0�4�5and
�%�"�5�"�#�"�4�&�@�1�0�3�5are set correctly, and make sure
the server is running.

YOUR FIRST APP

Now that youÕveverifiedthe connectionis working, itÕstime to createa DjangoappÑ a bundleof Djangocode,including
models and views, that lives together in a single Python package and represents a full Django application.

ItÕsworth explainingthe terminologyhere, becausethis tends to trip up beginners.WeÕdalreadycreateda project, in
Chapter 2, so whatÕs the difference between aprojectand anapp? The difference is that of configuration vs. code:

¥ A project is an instance of a certain set of Django apps, plus the configuration for those apps.
Technically,the only requirement of a project is that it suppliesa settingsfile, which definesthe database

connection information, the list of installed apps, the�5�&�.�1�-�"�5�&�@�%�*�3�4, and so forth.
¥ An appis a portableset of Djangofunctionality,usuallyincludingmodelsandviews,that livestogether in a single

Python package.
For example,Djangocomeswith a number of apps,suchas a commentingsystemand an automaticadmin

interface. A key thing to note about these apps is that theyÕre portable and reusable across multiple projects.
Thereare very few hard-and-fastrulesabouthow you fit your Djangocodeinto this scheme;itÕsflexible.If youÕrebuildinga
simpleWeb site,you mayuseonly a singleapp.If youÕrebuildinga complexWeb site with severalunrelatedpiecessuchas
ane-commercesystemanda messageboard,youÕllprobablywant to split thoseinto separateappsso that youÕllbe ableto
reuse them individually in the future.

Indeed,you donÕtnecessarilyneedto createappsat all,asevidencedby the exampleview functionsweÕvecreatedso far
in this book. In those cases,we simply created a file called �W�J�F�X�T���Q�Z, filled it with view functions,and pointed our
URLconf at those functions. No ÒappsÓ were needed.

However, thereÕsone requirementregardingthe appconvention:if youÕreusingDjangoÕsdatabaselayer (models),you
must createa Djangoapp.Modelsmust live within apps.Thus,in order to start writing our models,weÕllneedto createa
new app.

Within the �N�Z�T�J�U�Fproject directory you created in Chapter 2, type this command to create a new app named books:

�Q�Z�U�I�P�O���N�B�O�B�H�F���Q�Z���T�U�B�S�U�B�Q�Q���C�P�P�L�T

This commanddoes not produce any output, but it does create a �C�P�P�L�Tdirectory within the �N�Z�T�J�U�Fdirectory. LetÕs
look at the contents of that directory:

�C�P�P�L�T��
�@�@�J�O�J�U�@�@���Q�Z
�N�P�E�F�M�T���Q�Z
�W�J�F�X�T���Q�Z

These files will contain the models and views for this app.
Havea look at �N�P�E�F�M�T���Q�Zand�W�J�F�X�T���Q�Zin your favorite text editor. Both filesare empty,except for an import in

�N�P�E�F�M�T���Q�Z. This is the blank slate for your Django app.

DEFINING MODELS IN PYTHON

As we discussedearlier in this chapter,the ÒMÓin ÒMTVÓstandsfor ÒModel.ÓA Djangomodel is a descriptionof the data
in your database,representedas Python code. ItÕsyour data layout Ñ the equivalentof your SQL �$�3�&�"�5�&�5�"�#�-�&
statementsÑ exceptitÕsin Pythoninsteadof SQL,andit includesmore than just databasecolumndefinitions.Djangouses
a model to executeSQL code behindthe scenesand return convenientPythondatastructures representingthe rows in
your database tables. Django also uses models to represent higher-level concepts that SQL canÕt necessarily handle.
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If youÕrefamiliarwith databases,your immediatethought might be, ÒIsnÕtit redundantto definedatamodelsin Python
andin SQL?Ó Django works the way it does for several reasons:

¥ Introspectionrequiresoverheadandis imperfect.In order to provideconvenientdata-accessAPIs,Djangoneeds
to know the databaselayout somehow, andthere are two waysof accomplishingthis. The first way would be to
explicitly describethe data in Python,and the secondway would be to introspect the databaseat runtime to
determine the data models.

This second way seemscleaner,becausethe metadataabout your tables lives in only one place,but it
introduces a few problems. First, introspecting a databaseat runtime obviously requires overhead. If the
framework hadto introspect the databaseeachtime it processeda request,or evenwhen the Web server was
initialized,this would incur an unacceptablelevel of overhead.(While some believethat level of overheadis
acceptable,DjangoÕsdevelopersaim to trim as much framework overheadas possible,and this approachhas
succeededin makingDjango faster than its high-levelframework competitors in benchmarks.)Second,some
databases,notably older versions of MySQL, do not store sufficient metadata for accurate and complete
introspection.

¥ Writing Python is fun, and keepingeverythingin Python limits the number of times your brain has to do a
Òcontextswitch.ÓIt helpsproductivity if you keepyourselfin a singleprogrammingenvironment/mentalityfor as
long as possible. Having to write SQL, then Python, and then SQL again is disruptive.

¥ Havingdata modelsstored as code rather than in your databasemakesit easierto keep your modelsunder
version control. This way, you can easily keep track of changes to your data layouts.

¥ SQLallowsfor only a certain levelof metadataabout a datalayout.Most databasesystems,for example,do not
provide a specializeddata type for representingemailaddressesor URLs.Djangomodelsdo. The advantageof
higher-level data types is higher productivity and more reusable code.

¥ SQL is inconsistentacrossdatabaseplatforms.If youÕredistributinga Web application,for example,itÕsmuch
more pragmaticto distribute a Pythonmodule that describesyour data layout than separatesets of �$�3�&�"�5�&
�5�"�#�-�&statements for MySQL, PostgreSQL, and SQLite.

A drawbackof this approach,however,is that itÕspossiblefor the Pythoncodeto getout of syncwith whatÕsactuallyin the
database.If you makechangesto a Djangomodel,youÕllneedto makethe samechangesinsideyour databaseto keepyour
database consistent with the model. WeÕll detail some strategies for handling this problem later in this chapter.

Finally,we shouldnote that Djangoincludesa utility that cangeneratemodelsby introspectinganexistingdatabase.This
is useful for quickly getting up and running with legacy data.

YOUR FIRST MODEL

As an ongoingexamplein this chapterandthe next chapter,weÕllfocuson a basicbook/author/publisherdatalayout.We
usethis asour examplebecausethe conceptualrelationshipsbetweenbooks,authors,andpublishersare well known,and
this is a commondatalayoutusedin introductory SQLtextbooks.YouÕrealsoreadinga book that waswritten by authors
and produced by a publisher!

WeÕll suppose the following concepts, fields, and relationships:
¥ An author has a salutation (e.g., Mr. or Mrs.), a first name, a last name, an email address, and a headshot photo.
¥ A publisher has a name, a street address, a city, a state/province, a country, and a Web site.
¥ A book has a title and a publication date. It also has one or more authors (a many-to-many relationship with

authors) and a single publisher (a one-to-many relationship Ñ aka foreign key Ñ to publishers).
The first step in usingthis databaselayout with Djangois to expressit asPythoncode. In the �N�P�E�F�M�T���Q�Zfile that was
created by the�T�U�B�S�U�B�Q�Qcommand, enter the following:

�G�S�P�N���E�K�B�O�H�P���E�C���J�N�Q�P�S�U���N�P�E�F�M�T

�D�M�B�T�T���1�V�C�M�J�T�I�F�S�	�N�P�E�F�M�T���.�P�E�F�M�
��
�O�B�N�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�B�E�E�S�F�T�T�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�D�J�U�Z�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�T�U�B�U�F�@�Q�S�P�W�J�O�D�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�D�P�V�O�U�S�Z�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�X�F�C�T�J�U�F�������N�P�E�F�M�T���6�3�-�'�J�F�M�E�	�
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�D�M�B�T�T���"�V�U�I�P�S�	�N�P�E�F�M�T���.�P�E�F�M�
��
�T�B�M�V�U�B�U�J�P�O�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�G�J�S�T�U�@�O�B�N�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�M�B�T�U�@�O�B�N�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�F�N�B�J�M�������N�P�E�F�M�T���&�N�B�J�M�'�J�F�M�E�	�

�I�F�B�E�T�I�P�U�������N�P�E�F�M�T���*�N�B�H�F�'�J�F�M�E�	�V�Q�M�P�B�E�@�U�P�������U�N�Q���


�D�M�B�T�T���#�P�P�L�	�N�P�E�F�M�T���.�P�E�F�M�
��
�U�J�U�M�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I���������

�B�V�U�I�P�S�T�������N�P�E�F�M�T���.�B�O�Z�5�P�.�B�O�Z�'�J�F�M�E�	�"�V�U�I�P�S�

�Q�V�C�M�J�T�I�F�S�������N�P�E�F�M�T���'�P�S�F�J�H�O�,�F�Z�	�1�V�C�M�J�T�I�F�S�

�Q�V�C�M�J�D�B�U�J�P�O�@�E�B�U�F�������N�P�E�F�M�T���%�B�U�F�'�J�F�M�E�	�


LetÕsquicklyexaminethis code to cover the basics.The first thing to notice is that eachmodel is representedby a Python
classthat is a subclassof �E�K�B�O�H�P���E�C���N�P�E�F�M�T���.�P�E�F�M. The parentclass,�.�P�E�F�M, containsall the machinerynecessaryto
maketheseobjectscapableof interactingwith a databaseÑ andthat leavesour modelsresponsiblesolelyfor definingtheir
fields,in a nice andcompactsyntax.Believeit or not, this is all the code we needto write to havebasicdataaccesswith
Django.

Eachmodel generallycorrespondsto a singledatabasetable,andeachattribute on a model generallycorrespondsto a
column in that databasetable. The attribute name corresponds to the columnÕsname, and the type of field (e.g.,
�$�I�B�S�'�J�F�M�E) corresponds to the databasecolumn type (e.g., �W�B�S�D�I�B�S). For example,the �1�V�C�M�J�T�I�F�Smodel is
equivalent to the following table (assuming PostgreSQL�$�3�&�"�5�&�5�"�#�-�&syntax):

�$�3�&�"�5�&���5�"�#�-�&�����C�P�P�L�T�@�Q�V�C�M�J�T�I�F�S�����	
���J�E�����T�F�S�J�B�M���/�0�5���/�6�-�-���1�3�*�.�"�3�:���,�&�:�

���O�B�N�F�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���B�E�E�S�F�T�T�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���D�J�U�Z�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���D�P�V�O�U�S�Z�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���X�F�C�T�J�U�F�����W�B�S�D�I�B�S�	�������
���/�0�5���/�6�-�-

�
��

Indeed, Django can generate that�$�3�&�"�5�&�5�"�#�-�&statement automatically, as weÕll show in a moment.
The exception to the one-class-per-database-tablerule is the caseof many-to-manyrelationships.In our example

models,�#�P�P�Lhasa �.�B�O�Z�5�P�.�B�O�Z�'�J�F�M�Ecalled�B�V�U�I�P�S�T. Thisdesignatesthat a book hasone or manyauthors,but the
�#�P�P�LdatabasetabledoesnÕtget an �B�V�U�I�P�S�Tcolumn.Rather,DjangocreatesanadditionaltableÑ a many-to-manyÒjoin
tableÓ Ñ that handles the mapping of books to authors.

For a full list of field types and model syntax options, see Appendix B.
Finally,note we havenÕtexplicitlydefineda primarykey in anyof thesemodels.Unlessyou instruct it otherwise,Django

automaticallygives every model an integer primary key field called �J�E. Each Django model is required to have a
single-column primary key.

INSTALLING THE MODEL

WeÕvewritten the code;now letÕscreatethe tablesin our database.In order to do that, the first step is to activatethese
models in our Django project. We do that by adding the�C�P�P�L�Tapp to the list of installed apps in the settings file.

Edit the �T�F�U�U�J�O�H�T���Q�Zfile again,andlook for the �*�/�4�5�"�-�-�&�%�@�"�1�1�4setting.�*�/�4�5�"�-�-�&�%�@�"�1�1�4tells Djangowhich
apps are activated for a given project. By default, it looks something like this:
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�*�/�4�5�"�-�-�&�%�@�"�1�1�4�������	
���E�K�B�O�H�P���D�P�O�U�S�J�C���B�V�U�I���

���E�K�B�O�H�P���D�P�O�U�S�J�C���D�P�O�U�F�O�U�U�Z�Q�F�T���

���E�K�B�O�H�P���D�P�O�U�S�J�C���T�F�T�T�J�P�O�T���

���E�K�B�O�H�P���D�P�O�U�S�J�C���T�J�U�F�T���


�


Temporarilycommentout all four of those stringsby putting a hashcharacter(�� ) in front of them. (TheyÕreincludedby
defaultas a common-caseconvenience,but weÕllactivateand discussthem later.) While youÕreat it, modify the default
�.�*�%�%�-�&�8�"�3�&�@�$�-�"�4�4�&�4and�5�&�.�1�-�"�5�&�@�$�0�/�5�&�9�5�@�1�3�0�$�&�4�4�0�3�4settings.Thesedependon someof the appswe just
commented out. Then, add���N�Z�T�J�U�F���C�P�P�L�T��to the �*�/�4�5�"�-�-�&�%�@�"�1�1�4list, so the setting ends up looking like this:

�.�*�%�%�-�&�8�"�3�&�@�$�-�"�4�4�&�4�������	
�������������E�K�B�O�H�P���N�J�E�E�M�F�X�B�S�F���D�P�N�N�P�O���$�P�N�N�P�O�.�J�E�E�M�F�X�B�S�F���

�������������E�K�B�O�H�P���D�P�O�U�S�J�C���T�F�T�T�J�P�O�T���N�J�E�E�M�F�X�B�S�F���4�F�T�T�J�P�O�.�J�E�E�M�F�X�B�S�F���

�������������E�K�B�O�H�P���D�P�O�U�S�J�C���B�V�U�I���N�J�E�E�M�F�X�B�S�F���"�V�U�I�F�O�U�J�D�B�U�J�P�O�.�J�E�E�M�F�X�B�S�F���

�������������E�K�B�O�H�P���N�J�E�E�M�F�X�B�S�F���E�P�D���9�7�J�F�X�.�J�E�E�M�F�X�B�S�F���

�


�5�&�.�1�-�"�5�&�@�$�0�/�5�&�9�5�@�1�3�0�$�&�4�4�0�3�4�������	�

��������

�*�/�4�5�"�-�-�&�%�@�"�1�1�4�������	
�����E�K�B�O�H�P���D�P�O�U�S�J�C���B�V�U�I���

�����E�K�B�O�H�P���D�P�O�U�S�J�C���D�P�O�U�F�O�U�U�Z�Q�F�T���

�����E�K�B�O�H�P���D�P�O�U�S�J�C���T�F�T�T�J�P�O�T���

�����E�K�B�O�H�P���D�P�O�U�S�J�C���T�J�U�F�T���

���N�Z�T�J�U�F���C�P�P�L�T���


�


(As weÕredealingwith a single-elementtuple here,donÕtforget the trailingcomma.By the way,this bookÕsauthorsprefer
to put a commaafter everyelementof a tuple, regardlessof whether the tuple hasonly a singleelement.This avoidsthe
issue of forgetting commas, and thereÕs no penalty for using that extra comma.)

���N�Z�T�J�U�F���C�P�P�L�T��refers to the �C�P�P�L�TappweÕreworking on. Eachappin �*�/�4�5�"�-�-�&�%�@�"�1�1�4is representedby its
full Python path Ñ that is, the path of packages, separated by dots, leading to the app package.

Now that the Djangoapphasbeenactivatedin the settingsfile,we cancreatethe databasetablesin our database.First,
letÕs validate the models by running this command:

�Q�Z�U�I�P�O���N�B�O�B�H�F���Q�Z���W�B�M�J�E�B�U�F

The �W�B�M�J�E�B�U�Fcommandcheckswhether your modelsÕsyntaxandlogicare correct. If all is well, youÕllseethe message��
�F�S�S�P�S�T�G�P�V�O�E. If you donÕt,makesureyou typedin the modelcodecorrectly. The error output shouldgiveyou helpful
information about what was wrong with the code.

Any time you think you haveproblemswith your models,run �Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�W�B�M�J�E�B�U�F. It tendsto catchall
the common model problems.

If your modelsare valid, run the following commandfor Django to generate�$�3�&�"�5�&�5�"�#�-�&statementsfor your
models in the�C�P�P�L�Tapp (with colorful syntax highlighting available if youÕre using Unix):

�Q�Z�U�I�P�O���N�B�O�B�H�F���Q�Z���T�R�M�B�M�M���C�P�P�L�T

In this command,�C�P�P�L�Tis the name of the app. ItÕswhat you specifiedwhen you ran the command�N�B�O�B�H�F���Q�Z
�T�U�B�S�U�B�Q�Q. When you run the command, you should see something like this:

�#�&�(�*�/��
�$�3�&�"�5�&���5�"�#�-�&�����C�P�P�L�T�@�Q�V�C�M�J�T�I�F�S�����	
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���J�E�����T�F�S�J�B�M���/�0�5���/�6�-�-���1�3�*�.�"�3�:���,�&�:�

���O�B�N�F�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���B�E�E�S�F�T�T�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���D�J�U�Z�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���D�P�V�O�U�S�Z�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���X�F�C�T�J�U�F�����W�B�S�D�I�B�S�	�������
���/�0�5���/�6�-�-

�
��
�$�3�&�"�5�&���5�"�#�-�&�����C�P�P�L�T�@�C�P�P�L�����	

���J�E�����T�F�S�J�B�M���/�0�5���/�6�-�-���1�3�*�.�"�3�:���,�&�:�

���U�J�U�M�F�����W�B�S�D�I�B�S�	�������
���/�0�5���/�6�-�-�

���Q�V�C�M�J�T�I�F�S�@�J�E�����J�O�U�F�H�F�S���/�0�5���/�6�-�-���3�&�'�&�3�&�/�$�&�4�����C�P�P�L�T�@�Q�V�C�M�J�T�I�F�S�����	���J�E���
�

���Q�V�C�M�J�D�B�U�J�P�O�@�E�B�U�F�����E�B�U�F���/�0�5���/�6�-�-

�
��
�$�3�&�"�5�&���5�"�#�-�&�����C�P�P�L�T�@�B�V�U�I�P�S�����	

���J�E�����T�F�S�J�B�M���/�0�5���/�6�-�-���1�3�*�.�"�3�:���,�&�:�

���T�B�M�V�U�B�U�J�P�O�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���G�J�S�T�U�@�O�B�N�F�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���M�B�T�U�@�O�B�N�F�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���F�N�B�J�M�����W�B�S�D�I�B�S�	�����
���/�0�5���/�6�-�-�

���I�F�B�E�T�I�P�U�����W�B�S�D�I�B�S�	�������
���/�0�5���/�6�-�-

�
��
�$�3�&�"�5�&���5�"�#�-�&�����C�P�P�L�T�@�C�P�P�L�@�B�V�U�I�P�S�T�����	

���J�E�����T�F�S�J�B�M���/�0�5���/�6�-�-���1�3�*�.�"�3�:���,�&�:�

���C�P�P�L�@�J�E�����J�O�U�F�H�F�S���/�0�5���/�6�-�-���3�&�'�&�3�&�/�$�&�4�����C�P�P�L�T�@�C�P�P�L�����	���J�E���
�

���B�V�U�I�P�S�@�J�E�����J�O�U�F�H�F�S���/�0�5���/�6�-�-���3�&�'�&�3�&�/�$�&�4�����C�P�P�L�T�@�B�V�U�I�P�S�����	���J�E���
�

�6�/�*�2�6�&���	���C�P�P�L�@�J�E���
�����B�V�U�I�P�S�@�J�E���


�
��
�$�3�&�"�5�&���*�/�%�&�9���C�P�P�L�T�@�C�P�P�L�@�Q�V�C�M�J�T�I�F�S�@�J�E���0�/�����C�P�P�L�T�@�C�P�P�L�����	���Q�V�C�M�J�T�I�F�S�@�J�E���
��
�$�0�.�.�*�5��

Note the following:
¥ Table names are automatically generated by combining the name of the app (�C�P�P�L�T) and the lowercase name of

the model (�Q�V�C�M�J�T�I�F�S, �C�P�P�L, and�B�V�U�I�P�S). You can override this behavior, as detailed in Appendix B.
¥ As we mentioned earlier, Django adds a primary key for each table automatically Ñ the�J�Efields. You can

override this, too.
¥ By convention, Django appends���@�J�E��to the foreign key field name. As you might have guessed, you can

override this behavior, too.
¥ The foreign key relationship is made explicit by a�3�&�'�&�3�&�/�$�&�4statement.
¥ These�$�3�&�"�5�&�5�"�#�-�&statements are tailored to the database youÕre using, so database-specific field types such

as�B�V�U�P�@�J�O�D�S�F�N�F�O�U(MySQL),�T�F�S�J�B�M(PostgreSQL), or�J�O�U�F�H�F�S�Q�S�J�N�B�S�Z�L�F�Z(SQLite) are handled
for you automatically. The same goes for quoting of column names (e.g., using double quotes or single quotes).
This example output is in PostgreSQL syntax.

The �T�R�M�B�M�McommanddoesnÕtactuallycreatethe tablesor otherwisetouch your databaseÑ it just prints output to the
screenso you canseewhat SQLDjangowould executeif you askedit. If you wantedto, you couldcopyandpastethis SQL
into your databaseclient,or useUnix pipesto passit directly.However,Djangoprovidesaneasierwayof committingthe
SQL to the database. Run the�T�Z�O�D�E�Ccommand, like so:

�Q�Z�U�I�P�O���N�B�O�B�H�F���Q�Z���T�Z�O�D�E�C

YouÕll see something like this:
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�$�S�F�B�U�J�O�H���U�B�C�M�F���C�P�P�L�T�@�Q�V�C�M�J�T�I�F�S
�$�S�F�B�U�J�O�H���U�B�C�M�F���C�P�P�L�T�@�C�P�P�L
�$�S�F�B�U�J�O�H���U�B�C�M�F���C�P�P�L�T�@�B�V�U�I�P�S
�*�O�T�U�B�M�M�J�O�H���J�O�E�F�Y���G�P�S���C�P�P�L�T���#�P�P�L���N�P�E�F�M

The �T�Z�O�D�E�Ccommandis a simpleÒsyncÓof your modelsto your database.It looks at all of the modelsin eachappin your
�*�/�4�5�"�-�-�&�%�@�"�1�1�4setting,checksthe databaseto seewhether the appropriatetablesexist yet, andcreatesthe tablesif
they donÕtyet exist.Note that �T�Z�O�D�E�Cdoesnotsyncchangesin modelsor deletionsof models;if you makea changeto a
model or delete a model, and you want to update the database,�T�Z�O�D�E�Cwill not handle that. (More on this later.)

If you run �Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�Z�O�D�E�Cagain,nothing happens,becauseyou havenÕtaddedany models to the
�C�P�P�L�Tappor addedanyappsto �*�/�4�5�"�-�-�&�%�@�"�1�1�4. Ergo,itÕsalwayssafeto run �Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�Z�O�D�E�CÑ it
wonÕt clobber things.

If youÕreinterested,take a moment to dive into your databaseserverÕscommand-lineclient andseethe databasetables
Djangocreated.You canmanuallyrun the command-lineclient (e.g.,�Q�T�R�Mfor PostgreSQL)or you canrun the command
�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�E�C�T�I�F�M�M, which will figure out which command-lineclient to run, dependingon your
�%�"�5�"�#�"�4�&�@�4�&�3�7�&�3setting. The latter is almost always more convenient.

BASIC DATA ACCESS

Once youÕvecreateda model,Djangoautomaticallyprovidesa high-levelPythonAPI for working with thosemodels.Try it
out by running�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�I�F�M�Mand typing the following:

���������G�S�P�N���C�P�P�L�T���N�P�E�F�M�T���J�N�Q�P�S�U���1�V�C�M�J�T�I�F�S
���������Q���������1�V�C�M�J�T�I�F�S�	�O�B�N�F�����"�E�E�J�T�P�O���8�F�T�M�F�Z���
���B�E�E�S�F�T�T�����������"�S�M�J�O�H�U�P�O���4�U�S�F�F�U���

�����������������D�J�U�Z�����#�P�T�U�P�O���
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�����.�"���
���D�P�V�O�U�S�Z�����6���4���"�����

�����������������X�F�C�T�J�U�F�����I�U�U�Q�������X�X�X���B�Q�S�F�T�T���D�P�N�����

���������Q�����T�B�W�F�	�

���������Q���������1�V�C�M�J�T�I�F�S�	�O�B�N�F�����0���3�F�J�M�M�Z���
���B�E�E�S�F�T�T�����������'�B�X�D�F�U�U���4�U�����

�����������������D�J�U�Z�����$�B�N�C�S�J�E�H�F���
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�����.�"���
���D�P�V�O�U�S�Z�����6���4���"�����

�����������������X�F�C�T�J�U�F�����I�U�U�Q�������X�X�X���P�S�F�J�M�M�Z���D�P�N�����

���������Q�����T�B�W�F�	�

���������Q�V�C�M�J�T�I�F�S�@�M�J�T�U�������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���B�M�M�	�

���������Q�V�C�M�J�T�I�F�S�@�M�J�T�U
�<���1�V�C�M�J�T�I�F�S�����1�V�C�M�J�T�I�F�S���P�C�K�F�D�U���
�����1�V�C�M�J�T�I�F�S�����1�V�C�M�J�T�I�F�S���P�C�K�F�D�U���>

These few lines of code accomplish quite a bit. Here are the highlights:
¥ To create an object, just import the appropriate model class and instantiate it by passing in values for each field.
¥ To save the object to the database, call the�T�B�W�F�	�
method on the object. Behind the scenes, Django executes

an SQL�*�/�4�&�3�5statement here.
¥ To retrieve objects from the database, use the attribute�1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T. Fetch a list of all�1�V�C�M�J�T�I�F�S

objects in the database with the statement�1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���B�M�M�	�
. Behind the scenes, Django executes
an SQL�4�&�-�&�$�5statement here.

Naturally, you can do quite a lot with the Django database API Ñ but first, letÕs take care of a small annoyance.

ADDING MODEL STRING REPRESENTATIONS

When we printed out the list of publishers,all we got was this unhelpful displaythat makes it difficult to tell the
�1�V�C�M�J�T�I�F�Sobjects apart:

�<���1�V�C�M�J�T�I�F�S�����1�V�C�M�J�T�I�F�S���P�C�K�F�D�U���
�����1�V�C�M�J�T�I�F�S�����1�V�C�M�J�T�I�F�S���P�C�K�F�D�U���>
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We can fix this easilyby addinga method called�@�@�T�U�S�@�@�	�
to our �1�V�C�M�J�T�I�F�Sobject. A �@�@�T�U�S�@�@�	�
method tells
Pythonhow to displaythe ÒstringÓrepresentationof anobject.You canseethis in actionby addinga �@�@�T�U�S�@�@�	�
method
to the three models:

�G�S�P�N���E�K�B�O�H�P���E�C���J�N�Q�P�S�U���N�P�E�F�M�T

�D�M�B�T�T���1�V�C�M�J�T�I�F�S�	�N�P�E�F�M�T���.�P�E�F�M�
��
�O�B�N�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�B�E�E�S�F�T�T�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�D�J�U�Z�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�T�U�B�U�F�@�Q�S�P�W�J�O�D�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�D�P�V�O�U�S�Z�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�X�F�C�T�J�U�F�������N�P�E�F�M�T���6�3�-�'�J�F�M�E�	�


def __str__(self):
return self.name

�D�M�B�T�T���"�V�U�I�P�S�	�N�P�E�F�M�T���.�P�E�F�M�
��
�T�B�M�V�U�B�U�J�P�O�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�G�J�S�T�U�@�O�B�N�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�M�B�T�U�@�O�B�N�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�F�N�B�J�M�������N�P�E�F�M�T���&�N�B�J�M�'�J�F�M�E�	�

�I�F�B�E�T�I�P�U�������N�P�E�F�M�T���*�N�B�H�F�'�J�F�M�E�	�V�Q�M�P�B�E�@�U�P�������U�N�Q���


def __str__(self):
return '%s %s' % (self.first_name, self.last_name)

�D�M�B�T�T���#�P�P�L�	�N�P�E�F�M�T���.�P�E�F�M�
��
�U�J�U�M�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I���������

�B�V�U�I�P�S�T�������N�P�E�F�M�T���.�B�O�Z�5�P�.�B�O�Z�'�J�F�M�E�	�"�V�U�I�P�S�

�Q�V�C�M�J�T�I�F�S�������N�P�E�F�M�T���'�P�S�F�J�H�O�,�F�Z�	�1�V�C�M�J�T�I�F�S�

�Q�V�C�M�J�D�B�U�J�P�O�@�E�B�U�F�������N�P�E�F�M�T���%�B�U�F�'�J�F�M�E�	�


def __str__(self):
return self.title

As you cansee,a �@�@�T�U�S�@�@�	�
method cando whateverit needsto do in order to return a string representation.Here,
the �@�@�T�U�S�@�@�	�
methods for �1�V�C�M�J�T�I�F�Sand �#�P�P�Lsimply return the objectÕsnameand title, respectively,but the
�@�@�T�U�S�@�@�	�
for �"�V�U�I�P�Sis slightlymore complexÑ it piecestogether the �G�J�S�T�U�@�O�B�N�Fand �M�B�T�U�@�O�B�N�Ffields.The
only requirementfor �@�@�T�U�S�@�@�	�
is that it return a string.If �@�@�T�U�S�@�@�	�
doesnÕtreturn a string Ñ if it returns, say,an
integer Ñ then Python will raise a�5�Z�Q�F�&�S�S�P�Swith a message like���@�@�T�U�S�@�@�S�F�U�V�S�O�F�E�O�P�O���T�U�S�J�O�H��.

For the changesto takeeffect,exit out of the Pythonshellandenter it againwith �Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�I�F�M�M. (This
is the simplest way to make code changes take effect.) Now the list of�1�V�C�M�J�T�I�F�Sobjects is much easier to understand:

���������G�S�P�N���C�P�P�L�T���N�P�E�F�M�T���J�N�Q�P�S�U���1�V�C�M�J�T�I�F�S
���������Q�V�C�M�J�T�I�F�S�@�M�J�T�U�������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���B�M�M�	�

���������Q�V�C�M�J�T�I�F�S�@�M�J�T�U
�<���1�V�C�M�J�T�I�F�S�����"�E�E�J�T�P�O���8�F�T�M�F�Z���
�����1�V�C�M�J�T�I�F�S�����0���3�F�J�M�M�Z���>

Make sure any model you define has a �@�@�T�U�S�@�@�	�
method Ñ not only for your own conveniencewhen usingthe
interactiveinterpreter, but alsobecauseDjangousesthe output of �@�@�T�U�S�@�@�	�
in severalplaceswhen it needsto display
objects.
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Finally,note that �@�@�T�U�S�@�@�	�
is a goodexampleof addingbehaviorto models.A Djangomodeldescribesmore thanthe
databasetable layout for an object; it alsodescribesany functionalitythat object knows how to do. �@�@�T�U�S�@�@�	�
is one
example of such functionality Ñ a model knows how to display itself.

INSERTING AND UPDATING DATA

YouÕvealreadyseenthis done: to insert a row into your database,first create an instanceof your model usingkeyword
arguments, like so:

���������Q�������1�V�C�M�J�T�I�F�S�	�O�B�N�F�����"�Q�S�F�T�T���

�������������������������B�E�E�S�F�T�T���������������5�F�M�F�H�S�B�Q�I���"�W�F�����

�������������������������D�J�U�Z�����#�F�S�L�F�M�F�Z���

�������������������������T�U�B�U�F�@�Q�S�P�W�J�O�D�F�����$�"���

�������������������������D�P�V�O�U�S�Z�����6���4���"�����

�������������������������X�F�C�T�J�U�F�����I�U�U�Q�������X�X�X���B�Q�S�F�T�T���D�P�N�����


This act of instantiating a model class doesnottouch the database.
To save the record into the database (i.e., to perform the SQL�*�/�4�&�3�5statement), call the objectÕs�T�B�W�F�	�
method:

���������Q���T�B�W�F�	�


In SQL, this can roughly be translated into the following:

�*�/�4�&�3�5���*�/�5�0���C�P�P�L�@�Q�V�C�M�J�T�I�F�S
�	�O�B�N�F�
���B�E�E�S�F�T�T�
���D�J�U�Z�
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�
���D�P�V�O�U�S�Z�
���X�F�C�T�J�U�F�


�7�"�-�6�&�4
�	���"�Q�S�F�T�T���
���������������5�F�M�F�H�S�B�Q�I���"�W�F�����
�����#�F�S�L�F�M�F�Z���
�����$�"���


���6���4���"�����
�����I�U�U�Q�������X�X�X���B�Q�S�F�T�T���D�P�N�����
��

Becausethe �1�V�C�M�J�T�I�F�Smodelusesanautoincrementingprimarykey �J�E, the initial call to �T�B�W�F�	�
doesone more thing:
it calculates the primary key value for the record and sets it to the�J�Eattribute on the instance:

���������Q���J�E
�����������������U�I�J�T���X�J�M�M���E�J�G�G�F�S���C�B�T�F�E���P�O���Z�P�V�S���P�X�O���E�B�U�B

Subsequentcallsto �T�B�W�F�	�
will savethe record in place,without creatinga new record (i.e.,performinganSQL�6�1�%�"�5�&
statement instead of an�*�/�4�&�3�5):

���������Q���O�B�N�F���������"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H��
���������Q���T�B�W�F�	�


The preceding�T�B�W�F�	�
statement will result in roughly the following SQL:

�6�1�%�"�5�&���C�P�P�L�@�Q�V�C�M�J�T�I�F�S���4�&�5
�O�B�N�F���������"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���

�B�E�E�S�F�T�T�������������������5�F�M�F�H�S�B�Q�I���"�W�F�����

�D�J�U�Z���������#�F�S�L�F�M�F�Z���

�T�U�B�U�F�@�Q�S�P�W�J�O�D�F���������$�"���

�D�P�V�O�U�S�Z���������6���4���"�����

�X�F�C�T�J�U�F���������I�U�U�Q�������X�X�X���B�Q�S�F�T�T���D�P�N��

�8�)�&�3�&���J�E������������

Chapter 5: Interacting with a Database: Models

61



SELECTING OBJECTS

Creatingandupdatingdatasure is fun, but it is alsouselesswithout a way to sift through that data.WeÕvealreadyseena
way to look up all the data for a certain model:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���B�M�M�	�

�<���1�V�C�M�J�T�I�F�S�����"�E�E�J�T�P�O���8�F�T�M�F�Z���
�����1�V�C�M�J�T�I�F�S�����0���3�F�J�M�M�Z���
�����1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T
�1�V�C�M�J�T�I�J�O�H���>

This roughly translates to this SQL:

�4�&�-�&�$�5
�J�E�
���O�B�N�F�
���B�E�E�S�F�T�T�
���D�J�U�Z�
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�
���D�P�V�O�U�S�Z�
���X�F�C�T�J�U�F

�'�3�0�.���C�P�P�L�@�Q�V�C�M�J�T�I�F�S��

Note
Notice that DjangodoesnÕtuse�4�&�-�&�$�5�� when lookingup dataandinsteadlists all fieldsexplicitly.

This is by design:in certaincircumstances�4�&�-�&�$�5�� canbe slower, and(more important) listingfields
more closely follows one tenet of the Zen of Python: ÒExplicit is better than implicit.Ó

For more on the Zen of Python, try typing�J�N�Q�P�S�U�U�I�J�Tat a Python prompt.

LetÕs take a close look at each part of this�1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���B�M�M�	�
line:
¥ First, we havethe model we defined,�1�V�C�M�J�T�I�F�S. No surprisehere: when you want to look up data,you use

the model for that data.
¥ Next, we havethis �P�C�K�F�D�U�Tbusiness.Technically,this is a manager. Managersarediscussedin detailin Appendix

B.For now, all you needto know is that managerstakecareof all Òtable-levelÓoperationson dataincluding,most
important, data lookup.

All models automatically get a�P�C�K�F�D�U�Tmanager; youÕll use it any time you want to look up model instances.
¥ Finally,we have�B�M�M�	�
. This is a method on the �P�C�K�F�D�U�Tmanagerthat returns all the rows in the database.

Thoughthis object lookslike a list, itÕsactuallya QuerySetÑ anobject that representssomeset of rows from the
database.AppendixC dealswith QuerySetsin detail.For the rest of this chapter,weÕlljust treat them like the
lists they emulate.

Any databaselookup is goingto follow this generalpattern Ñ weÕllcallmethodson the managerattachedto the modelwe
want to query against.

Filtering Data

While fetchingall objectscertainlyhasits uses,most of the time weÕregoingto want to dealwith a subsetof the data.WeÕll
do this with the�G�J�M�U�F�S�	�
method:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���G�J�M�U�F�S�	�O�B�N�F�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���

�<���1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���>

�G�J�M�U�F�S�	�
takeskeyword argumentsthat get translatedinto the appropriateSQL�8�)�&�3�&clauses.The precedingexample
would get translated into something like this:

�4�&�-�&�$�5
�J�E�
���O�B�N�F�
���B�E�E�S�F�T�T�
���D�J�U�Z�
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�
���D�P�V�O�U�S�Z�
���X�F�C�T�J�U�F

�'�3�0�.���C�P�P�L�@�Q�V�C�M�J�T�I�F�S
�8�)�&�3�&���O�B�N�F���������"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H����

You can pass multiple arguments into�G�J�M�U�F�S�	�
to narrow down things further:
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���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���G�J�M�U�F�S�	�D�P�V�O�U�S�Z�����6���4���"�����
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�����$�"���

�<���1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���>

Thosemultiple argumentsget translatedinto SQL�"�/�%clauses.Thus,the examplein the code snippettranslatesinto the
following:

�4�&�-�&�$�5
�J�E�
���O�B�N�F�
���B�E�E�S�F�T�T�
���D�J�U�Z�
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�
���D�P�V�O�U�S�Z�
���X�F�C�T�J�U�F

�'�3�0�.���C�P�P�L�@�Q�V�C�M�J�T�I�F�S
�8�)�&�3�&���D�P�V�O�U�S�Z���������6���4���"�������"�/�%���T�U�B�U�F�@�Q�S�P�W�J�O�D�F���������$�"����

Notice that by default the lookups use the SQL�� operator to do exact match lookups. Other lookup types are available:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���G�J�M�U�F�S�	�O�B�N�F�@�@�D�P�O�U�B�J�O�T�����Q�S�F�T�T���

�<���1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���>

ThatÕsa doubleunderscorethere between�O�B�N�Fand�D�P�O�U�B�J�O�T. LikePythonitself,Djangousesthe doubleunderscoreto
signalthat somethingÒmagicÓis happeningÑ here, the �@�@�D�P�O�U�B�J�O�Tpart gets translatedby Djangointo a SQL �-�*�,�&
statement:

�4�&�-�&�$�5
�J�E�
���O�B�N�F�
���B�E�E�S�F�T�T�
���D�J�U�Z�
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�
���D�P�V�O�U�S�Z�
���X�F�C�T�J�U�F

�'�3�0�.���C�P�P�L�@�Q�V�C�M�J�T�I�F�S
�8�)�&�3�&���O�B�N�F���-�*�,�&�������Q�S�F�T�T������

Manyother typesof lookupsare available,including�J�D�P�O�U�B�J�O�T(case-insensitive�-�*�,�&), �T�U�B�S�U�T�X�J�U�Iand�F�O�E�T�X�J�U�I,
and�S�B�O�H�F(SQL�#�&�5�8�&�&�/queries). Appendix C describes all of these lookup types in detail.

Retrieving Single Objects

Sometimes you want to fetch only a single object. ThatÕs what the�H�F�U�	�
method is for:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���H�F�U�	�O�B�N�F�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���

���1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H��

Insteadof a list (rather,QuerySet),only a singleobject is returned.Becauseof that, a queryresultingin multipleobjectswill
cause an exception:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���H�F�U�	�D�P�V�O�U�S�Z�����6���4���"�����

�5�S�B�D�F�C�B�D�L���	�N�P�T�U���S�F�D�F�O�U���D�B�M�M���M�B�T�U�
��

������
�"�T�T�F�S�U�J�P�O�&�S�S�P�S�����H�F�U�	�
���S�F�U�V�S�O�F�E���N�P�S�F���U�I�B�O���P�O�F���1�V�C�M�J�T�I�F�S���������J�U���S�F�U�V�S�O�F�E������

A query that returns no objects also causes an exception:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���H�F�U�	�O�B�N�F�����1�F�O�H�V�J�O���

�5�S�B�D�F�C�B�D�L���	�N�P�T�U���S�F�D�F�O�U���D�B�M�M���M�B�T�U�
��

������
�%�P�F�T�/�P�U�&�Y�J�T�U�����1�V�C�M�J�T�I�F�S���N�B�U�D�I�J�O�H���R�V�F�S�Z���E�P�F�T���O�P�U���F�Y�J�T�U��

Ordering Data

As you play around with the previousexamples,you might discover that the objects are beingreturned in a seemingly
randomorder. You arenÕtimaginingthings;so far we havenÕttold the databasehow to order its results,so weÕresimply
getting back data in some arbitrary order chosen by the database.
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ThatÕsobviouslya bit silly;we wouldnÕtwant a Web pagelistingpublishersto be ordered randomly.So,in practice,weÕll
probably want to use�P�S�E�F�S�@�C�Z�	�
to reorder our data into a useful list:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���P�S�E�F�S�@�C�Z�	���O�B�N�F���

�<���1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���
�����1�V�C�M�J�T�I�F�S�����"�E�E�J�T�P�O���8�F�T�M�F�Z���
�����1�V�C�M�J�T�I�F�S��
�0���3�F�J�M�M�Z���>

This doesnÕt look much different from the earlier�B�M�M�	�
example, but the SQL now includes a specific ordering:

�4�&�-�&�$�5
�J�E�
���O�B�N�F�
���B�E�E�S�F�T�T�
���D�J�U�Z�
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�
���D�P�V�O�U�S�Z�
���X�F�C�T�J�U�F

�'�3�0�.���C�P�P�L�@�Q�V�C�M�J�T�I�F�S
�0�3�%�&�3���#�:���O�B�N�F��

We can order by any field we like:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���P�S�E�F�S�@�C�Z�	���B�E�E�S�F�T�T���

�<���1�V�C�M�J�T�I�F�S�����0���3�F�J�M�M�Z���
�����1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���
�����1�V�C�M�J�T�I�F�S��
�"�E�E�J�T�P�O���8�F�T�M�F�Z���>

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���P�S�E�F�S�@�C�Z�	���T�U�B�U�F�@�Q�S�P�W�J�O�D�F���

�<���1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���
�����1�V�C�M�J�T�I�F�S�����"�E�E�J�T�P�O���8�F�T�M�F�Z���
�����1�V�C�M�J�T�I�F�S��
�0���3�F�J�M�M�Z���>

and by multiple fields:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���P�S�E�F�S�@�C�Z�	���T�U�B�U�F�@�Q�S�P�W�J�D�F���
�����B�E�E�S�F�T�T���

�<���1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���
�����1�V�C�M�J�T�I�F�S�����0���3�F�J�M�M�Z���
�����1�V�C�M�J�T�I�F�S��

�"�E�E�J�T�P�O���8�F�T�M�F�Z���>

We can also specify reverse ordering by prefixing the field name with a�� (thatÕs a minus character):

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���P�S�E�F�S�@�C�Z�	�����O�B�N�F���

�<���1�V�C�M�J�T�I�F�S�����0���3�F�J�M�M�Z���
�����1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���
�����1�V�C�M�J�T�I�F�S��
�"�E�E�J�T�P�O���8�F�T�M�F�Z���>

While this flexibility is useful,using�P�S�E�F�S�@�C�Z�	�
all the time can be quite repetitive. Most of the time youÕllhavea
particular field you usually want to order by. In these cases, Django lets you attach a default ordering to the model:

�D�M�B�T�T���1�V�C�M�J�T�I�F�S�	�N�P�E�F�M�T���.�P�E�F�M�
��
�O�B�N�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�B�E�E�S�F�T�T�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�D�J�U�Z�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�T�U�B�U�F�@�Q�S�P�W�J�O�D�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�D�P�V�O�U�S�Z�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I�������

�X�F�C�T�J�U�F�������N�P�E�F�M�T���6�3�-�'�J�F�M�E�	�


�E�F�G���@�@�T�U�S�@�@�	�T�F�M�G�
��
�S�F�U�V�S�O���T�F�M�G���O�B�N�F

class Meta:
ordering = ["name"]

This �P�S�E�F�S�J�O�H�� �<���O�B�N�F���>bit tells Django that unlessan ordering is given explicitly with �P�S�E�F�S�@�C�Z�	�
, all
publishers should be ordered by name.
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WhatÕs This Meta Thing?
Djangousesthis internal �D�M�B�T�T�.�F�U�Basa placeto specifyadditionalmetadataabout a model. ItÕs

completelyoptional,but it cando somevery usefulthings.SeeAppendixB for the options you canput
under �.�F�U�B.

Chaining Lookups

YouÕveseenhow you canfilter data,andyouÕveseenhow you canorder it. At times,of course,youÕregoingto want to do
both. In these cases, you simply ÒchainÓ the lookups together:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���G�J�M�U�F�S�	�D�P�V�O�U�S�Z�����6���4���"�����
���P�S�E�F�S�@�C�Z�	�����O�B�N�F���

�<���1�V�C�M�J�T�I�F�S�����0���3�F�J�M�M�Z���
�����1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���
�����1�V�C�M�J�T�I�F�S��
�"�E�E�J�T�P�O���8�F�T�M�F�Z���>

As you might expect, this translates to a SQL query with both a�8�)�&�3�&and an�0�3�%�&�3�#�::

�4�&�-�&�$�5
�J�E�
���O�B�N�F�
���B�E�E�S�F�T�T�
���D�J�U�Z�
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�
���D�P�V�O�U�S�Z�
���X�F�C�T�J�U�F

�'�3�0�.���C�P�P�L�@�Q�V�C�M�J�T�I�F�S
�8�)�&�3�&���D�P�V�O�U�S�Z���������6���4���"��
�0�3�%�&�3���#�:���O�B�N�F���%�&�4�$��

You can keep chaining queries as long as you like. ThereÕs no limit.

Slicing Data

Another common need is to look up only a fixed number of rows. Imagineyou havethousandsof publishersin your
database, but you want to display only the first one. You can do this using PythonÕs standard list slicing syntax:

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���B�M�M�	�
�<���>
���1�V�C�M�J�T�I�F�S�����"�E�E�J�T�P�O���8�F�T�M�F�Z��

This translates roughly to:

�4�&�-�&�$�5
�J�E�
���O�B�N�F�
���B�E�E�S�F�T�T�
���D�J�U�Z�
���T�U�B�U�F�@�Q�S�P�W�J�O�D�F�
���D�P�V�O�U�S�Z�
���X�F�C�T�J�U�F

�'�3�0�.���C�P�P�L�@�Q�V�C�M�J�T�I�F�S
�0�3�%�&�3���#�:���O�B�N�F
�-�*�.�*�5������

And MoreÉ
WeÕveonly just scratchedthe surfaceof dealingwith models,but you shouldnow know enoughto

understandall the examplesin the rest of the book. When youÕreready to learn the completedetails
behind object lookups, turn to Appendix C.

DELETING OBJECTS

To delete objects, simply call the�E�F�M�F�U�F�	�
method on your object:
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���������Q�������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���H�F�U�	�O�B�N�F�����"�E�E�J�T�P�O���8�F�T�M�F�Z���

���������Q���E�F�M�F�U�F�	�

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���B�M�M�	�

�<���1�V�C�M�J�T�I�F�S�����"�Q�S�F�T�T���1�V�C�M�J�T�I�J�O�H���
�����1�V�C�M�J�T�I�F�S�����0���3�F�J�M�M�Z���>

You can also delete objects in bulk by calling�E�F�M�F�U�F�	�
on the result of some lookup:

���������Q�V�C�M�J�T�I�F�S�T�������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���B�M�M�	�

���������Q�V�C�M�J�T�I�F�S�T���E�F�M�F�U�F�	�

���������1�V�C�M�J�T�I�F�S���P�C�K�F�D�U�T���B�M�M�	�

�<�>

Note
Deletionsare permanent, so be careful!In fact, itÕsusuallya good ideato avoiddeletingobjectsunless

you absolutelyhaveto Ñ relationaldatabasesdonÕtdo ÒundoÓso well, and restoring from backupsis
painful.

ItÕsoften a good ideato addÒactiveÓflagsto your datamodels.You canlook up only ÒactiveÓobjects,
andsimplyset the activefield to �'�B�M�T�Finsteadof deletingthe object.Then,if you realizeyouÕvemadea
mistake, you can simply flip the flag back.

MAKING CHANGES TO A DATABASE SCHEMA

When we introduced the �T�Z�O�D�E�Ccommandearlier in this chapter,we noted that �T�Z�O�D�E�Cmerely createstablesthat
donÕtyet exist in your databaseÑ it doesnotsyncchangesin modelsor perform deletionsof models.If you addor change
a modelÕsfield, or if you deletea model,youÕllneedto makethe changein your databasemanually.This sectionexplains
how to do that.

When dealingwith schemachanges,itÕsimportant to keep a few things in mind about how DjangoÕsdatabaselayer
works:

¥ Django will complain loudly if a model contains a field that has not yet been created in the database table. This will
cause an error the first time you use the Django database API to query the given table (i.e., it will happen at code
execution time, not at compilation time).

¥ Django doesnotcare if a database table contains columns that are not defined in the model.
¥ Django doesnotcare if a database contains a table that is not represented by a model.

Makingschemachangesis a matter of changingthe variouspiecesÑ the Pythoncodeandthe databaseitselfÑ in the right
order.

Adding Fields

When addinga field to a table/model in a production setting,the trick is to take advantageof the fact that DjangodoesnÕt
careif a tablecontainscolumnsthat arenÕtdefinedin the model.The strategyis to addthe columnin the database,andthen
update the Django model to include the new field.

However, thereÕsa bit of a chicken-and-eggproblem here, becausein order to know how the new databasecolumn
shouldbe expressedin SQL,you needto look at the output of DjangoÕs�N�B�O�B�H�F���Q�Z�T�R�M�B�M�Mcommand,which requires
that the field exist in the model. (Note that youÕrenot requiredto create your column with exactly the sameSQL that
Django would, but itÕs a good idea to do so, just to be sure everythingÕs in sync.)

The solution to the chicken-and-eggproblem is to usea developmentenvironmentinsteadof makingthe changeson a
production server. (Youareusing a testing/development environment, right?) Here are the detailed steps to take.

First, take these steps in the development environment (i.e., not on the production server):
1. Add the field to your model.
2. Run�N�B�O�B�H�F���Q�Z�T�R�M�B�M�M�<�Z�P�V�S�B�Q�Q�>to see the new�$�3�&�"�5�&�5�"�#�-�&statement for the model. Note the

column definition for the new field.
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3. Start your databaseÕs interactive shell (e.g.,�Q�T�R�Mor �N�Z�T�R�M, or you can use�N�B�O�B�H�F���Q�Z�E�C�T�I�F�M�M). Execute
an�"�-�5�&�3�5�"�#�-�&statement that adds your new column.

4. (Optional.) Launch the Python interactive shell with�N�B�O�B�H�F���Q�Z�T�I�F�M�Mand verify that the new field was added
properly by importing the model and selecting from the table (e.g.,�.�Z�.�P�E�F�M���P�C�K�F�D�U�T���B�M�M�	�
�<�����>).

Then on the production server perform these steps:
1. Start your databaseÕs interactive shell.
2. Execute the�"�-�5�&�3�5�"�#�-�&statement you used in step 3 of the development environment steps.
3. Add the field to your model. If youÕre using source-code revision control and you checked in your change in

development environment step 1, now is the time to update the code (e.g.,�T�W�O�V�Q�E�B�U�F, with Subversion) on
the production server.

4. Restart the Web server for the code changes to take effect.
For example,letÕswalk throughwhat weÕddo if we addeda �O�V�N�@�Q�B�H�F�Tfield to the �#�P�P�Lmodeldescribedearlier in this
chapter. First, weÕd alter the model in our development environment to look like this:

�D�M�B�T�T���#�P�P�L�	�N�P�E�F�M�T���.�P�E�F�M�
��
�U�J�U�M�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I���������

�B�V�U�I�P�S�T�������N�P�E�F�M�T���.�B�O�Z�5�P�.�B�O�Z�'�J�F�M�E�	�"�V�U�I�P�S�

�Q�V�C�M�J�T�I�F�S�������N�P�E�F�M�T���'�P�S�F�J�H�O�,�F�Z�	�1�V�C�M�J�T�I�F�S�

�Q�V�C�M�J�D�B�U�J�P�O�@�E�B�U�F�������N�P�E�F�M�T���%�B�U�F�'�J�F�M�E�	�

num_pages = models.IntegerField(blank=True, null=True)

�E�F�G���@�@�T�U�S�@�@�	�T�F�M�G�
��
�S�F�U�V�S�O���T�F�M�G���U�J�U�M�F

(Note: Readthe ÒAddingNOT NULL ColumnsÓsidebarfor important detailson why we included�C�M�B�O�L���5�S�V�Fand
�O�V�M�M���5�S�V�F.)

Then weÕdrun the command�N�B�O�B�H�F���Q�Z�T�R�M�B�M�M�C�P�P�L�Tto seethe �$�3�&�"�5�&�5�"�#�-�&statement.It would look
something like this:

�$�3�&�"�5�&���5�"�#�-�&�����C�P�P�L�T�@�C�P�P�L�����	
���J�E�����T�F�S�J�B�M���/�0�5���/�6�-�-���1�3�*�.�"�3�:���,�&�:�

���U�J�U�M�F�����W�B�S�D�I�B�S�	�������
���/�0�5���/�6�-�-�

���Q�V�C�M�J�T�I�F�S�@�J�E�����J�O�U�F�H�F�S���/�0�5���/�6�-�-���3�&�'�&�3�&�/�$�&�4�����C�P�P�L�T�@�Q�V�C�M�J�T�I�F�S�����	���J�E���
�

���Q�V�C�M�J�D�B�U�J�P�O�@�E�B�U�F�����E�B�U�F���/�0�5���/�6�-�-�

���O�V�N�@�Q�B�H�F�T�����J�O�U�F�H�F�S���/�6�-�-

�
��

The new column is represented like this:

���O�V�N�@�Q�B�H�F�T�����J�O�U�F�H�F�S���/�6�-�-

Next, weÕdstart the databaseÕsinteractiveshellfor our developmentdatabaseby typing�Q�T�R�M(for PostgreSQL),andweÕd
execute the following statements:

�"�-�5�&�3���5�"�#�-�&���C�P�P�L�T�@�C�P�P�L���"�%�%���$�0�-�6�.�/���O�V�N�@�Q�B�H�F�T���J�O�U�F�H�F�S��

Adding NOT NULL Columns
ThereÕsa subtletyhere that deservesmention.When we addedthe �O�V�N�@�Q�B�H�F�Tfield to our model,

we includedthe �C�M�B�O�L���5�S�V�Fand �O�V�M�M���5�S�V�Foptions. We did this becausea databasecolumn will
contain NULL values when you first create it.
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However, itÕsalsopossibleto addcolumnsthat cannotcontainNULL values.To do this, you haveto
create the columnas�/�6�-�-, then populatethe columnÕsvaluesusingsomedefault(s),and then alter the
column to set the�/�0�5 �/�6�-�- modifier. For example:

�#�&�(�*�/��
�"�-�5�&�3���5�"�#�-�&���C�P�P�L�T�@�C�P�P�L���"�%�%���$�0�-�6�.�/���O�V�N�@�Q�B�H�F�T���J�O�U�F�H�F�S��
�6�1�%�"�5�&���C�P�P�L�T�@�C�P�P�L���4�&�5���O�V�N�@�Q�B�H�F�T������
�"�-�5�&�3���5�"�#�-�&���C�P�P�L�T�@�C�P�P�L���"�-�5�&�3���$�0�-�6�.�/���O�V�N�@�Q�B�H�F�T���4�&�5���/�0�5���/�6�-�-��
�$�0�.�.�*�5��

If you go down this path, rememberthat you shouldleaveoff �C�M�B�O�L���5�S�V�Fand �O�V�M�M���5�S�V�Fin your
model.

After the �"�-�5�&�3�5�"�#�-�&statement,weÕdverify that the changeworked properly by startingthe Pythonshellandrunning
this code:

���������G�S�P�N���N�Z�T�J�U�F���C�P�P�L�T���N�P�E�F�M�T���J�N�Q�P�S�U���#�P�P�L
���������#�P�P�L���P�C�K�F�D�U�T���B�M�M�	�
�<�����>

If that code didnÕtcauseerrors, weÕdswitch to our production serverandexecutethe �"�-�5�&�3�5�"�#�-�&statementon the
production database. Then, weÕd update the model in the production environment and restart the Web server.

Removing Fields

Removing a field from a model is a lot easier than adding one. To remove a field, just follow these steps:
1. Remove the field from your model and restart the Web server.
2. Remove the column from your database, using a command like this:

�"�-�5�&�3���5�"�#�-�&���C�P�P�L�T�@�C�P�P�L���%�3�0�1���$�0�-�6�.�/���O�V�N�@�Q�B�H�F�T��

Removing Many-to-Many Fields

Because many-to-many fields are different than normal fields, the removal process is different:
1. Remove the�.�B�O�Z�5�P�.�B�O�Z�'�J�F�M�Efrom your model and restart the Web server.
2. Remove the many-to-many table from your database, using a command like this:

�%�3�0�1���5�"�#�-�&���C�P�P�L�T�@�C�P�P�L�T�@�Q�V�C�M�J�T�I�F�S�T��

Removing Models

Removing a model entirely is as easy as removing a field. To remove a model, just follow these steps:
1. Remove the model from your�N�P�E�F�M�T���Q�Zfile and restart the Web server.
2. Remove the table from your database, using a command like this:

�%�3�0�1���5�"�#�-�&���C�P�P�L�T�@�C�P�P�L��
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WHATÕS NEXT?

Once youÕvedefinedyour models,the next step is to populateyour databasewith data.You might havelegacydata,in
which caseChapter16 will giveyou adviceabout integratingwith legacydatabases.You might rely on site usersto supply
your data, in which case Chapter 7 will teach you how to process user-submitted form data.

But in somecases,you or your team might need to enter datamanually,in which caseit would be helpful to havea
Web-basedinterface for entering and managingdata. The next chapter covers DjangoÕsadmin interface,which exists
precisely for that reason.
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Chapter 6: The Django Administration
Site

For a certainclassof Web sites,an admininterfaceis an essentialpart of the infrastructure.This is a Web-basedinterface,
limited to trusted site administrators,that enablesthe adding,editinganddeletionof site content.The interfaceyou useto
post to your blog, the backendsite managersuse to moderatereader-generatedcomments,the tool your clientsuse to
update the press releases on the Web site you built for them Ñ these are all examples of admin interfaces.

ThereÕsa problem with admin interfaces,though: itÕsboring to build them. Web developmentis fun when youÕre
developingpublic-facingfunctionality,but buildingadmin interfacesis alwaysthe same.You have to authenticateusers,
display and handle forms, validate input, and so on. ItÕs boring, and itÕs repetitive.

SowhatÕsDjangoÕsapproachto theseboring,repetitive tasks?It doesit all for youÑin just a coupleof linesof code,no
less. With Django, building an admin interface is a solved problem.

This chapter is about DjangoÕsautomaticadmin interface.This feature works by readingmetadatain your model to
provide a powerful and production-readyinterfacethat site administratorscanstart usingimmediately.Here, we discuss
how to activate, use, and customize this feature.

ACTIVATING THE ADMIN INTERFACE

We think the admininterfaceis the coolestpart of DjangoÑandmost DjangonautsagreeÑbut sincenot everyoneactually
needs it, itÕs an optional piece. That means there are three steps youÕll need to follow to activate it:

1. Add admin metadata to your models.
Not all modelscan(or should)be editableby adminusers,so you needto ÒmarkÓmodelsthat shouldhavean

admininterface.You do that by addinganinner �"�E�N�J�Oclassto your model(alongsidethe �.�F�U�Bclass,if you have
one). So, to add an admin interface to our�#�P�P�Lmodel from the previous chapter, we use this:

�D�M�B�T�T���#�P�P�L�	�N�P�E�F�M�T���.�P�E�F�M�
��
�U�J�U�M�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I���������

�B�V�U�I�P�S�T�������N�P�E�F�M�T���.�B�O�Z�5�P�.�B�O�Z�'�J�F�M�E�	�"�V�U�I�P�S�

�Q�V�C�M�J�T�I�F�S�������N�P�E�F�M�T���'�P�S�F�J�H�O�,�F�Z�	�1�V�C�M�J�T�I�F�S�

�Q�V�C�M�J�D�B�U�J�P�O�@�E�B�U�F�������N�P�E�F�M�T���%�B�U�F�'�J�F�M�E�	�

�O�V�N�@�Q�B�H�F�T�������N�P�E�F�M�T���*�O�U�F�H�F�S�'�J�F�M�E�	�C�M�B�O�L���5�S�V�F�
���O�V�M�M���5�S�V�F�


�E�F�G���@�@�T�U�S�@�@�	�T�F�M�G�
��
�S�F�U�V�S�O���T�F�M�G���U�J�U�M�F

class Admin:
pass

The �"�E�N�J�Odeclarationflagsthe classashavingan admininterface.There are a numberof options that you can
put beneath�"�E�N�J�O, but for now weÕrestickingwith all the defaults,so we put �Q�B�T�Tin there to signifyto Python
that the �"�E�N�J�Oclass is empty.

If youÕrefollowingthis examplewith your own code,itÕsprobablya good ideato add�"�E�N�J�Odeclarationsto
the �1�V�C�M�J�T�I�F�Sand�"�V�U�I�P�Sclasses at this point.
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2. Install the admin application.Do this by adding���E�K�B�O�H�P���D�P�O�U�S�J�C���B�E�N�J�O��to your �*�/�4�5�"�-�-�&�%�@�"�1�1�4
setting.

3. If youÕve been following along, make sure that ���E�K�B�O�H�P���D�P�O�U�S�J�C���T�F�T�T�J�P�O�T��,
���E�K�B�O�H�P���D�P�O�U�S�J�C���B�V�U�I��, and ���E�K�B�O�H�P���D�P�O�U�S�J�C���D�P�O�U�F�O�U�U�Z�Q�F�T��are uncommented,since the
adminapplicationdependson them. Also uncommentall the linesin the �.�*�%�%�-�&�8�"�3�&�@�$�-�"�4�4�&�4settingtuple
and delete the�5�&�.�1�-�"�5�&�@�$�0�/�5�&�9�5�@�1�3�0�$�&�4�4�0�3setting to allow it to take the default values again.

4. Run�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�T�Z�O�D�E�C. This step will install the extra database tables the admin interface uses.

Note
When you first run �T�Z�O�D�E�Cwith ���E�K�B�O�H�P���D�P�O�U�S�J�C���B�V�U�I��in INSTALLED_APPS,

youÕllbe askedabout creatinga superuser.If you didnÕtdo so at that time, youÕllneedto run
�E�K�B�O�H�P���D�P�O�U�S�J�C���B�V�U�I���C�J�O���D�S�F�B�U�F�@�T�V�Q�F�S�V�T�F�S���Q�Zto create an admin user.
Otherwise, you wonÕt be able to log in to the admin interface.

5. Add the URLpattern to your �V�S�M�T���Q�Z. If youÕrestill usingthe one createdby �T�U�B�S�U�Q�S�P�K�F�D�U, the adminURL
pattern should be already there, but commentedout. Either way, your URL patterns should look like the
following:

�G�S�P�N���E�K�B�O�H�P���D�P�O�G���V�S�M�T���E�F�G�B�V�M�U�T���J�N�Q�P�S�U����

�V�S�M�Q�B�U�U�F�S�O�T�������Q�B�U�U�F�S�O�T�	�����

(r'^admin/', include('django.contrib.admin.urls')),

�


ThatÕs it. Now run�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�S�V�O�T�F�S�W�F�Sto start the development server. YouÕll see something like this:

�7�B�M�J�E�B�U�J�O�H���N�P�E�F�M�T������
�����F�S�S�P�S�T���G�P�V�O�E��

�%�K�B�O�H�P���W�F�S�T�J�P�O�����������
���V�T�J�O�H���T�F�U�U�J�O�H�T�����N�Z�T�J�U�F���T�F�U�U�J�O�H�T��
�%�F�W�F�M�P�Q�N�F�O�U���T�F�S�W�F�S���J�T���S�V�O�O�J�O�H���B�U���I�U�U�Q������������������������������������
�2�V�J�U���U�I�F���T�F�S�W�F�S���X�J�U�I���$�0�/�5�3�0�-���$��

Now you canvisit the URL givento you by Django(�I�U�U�Q������������������������������������ �B�E�N�J�O��in the precedingexample),
log in, and play around.

USING THE ADMIN INTERFACE

The admin interface is designedto be used by nontechnicalusers, and as such it should be pretty self-explanatory.
Nevertheless, a few notes about the features of the admin interface are in order.

The first thing youÕll see is a login screen, as shown in Figure 6-1.
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Figure 6-1. DjangoÕs login screen

YouÕllusethe usernameandpasswordyou set up when you addedyour superuser.Once youÕreloggedin, youÕllseethat
you can manage users, groups, and permissions (more on that shortly).

Each object given an�"�E�N�J�Odeclaration shows up on the main index page, as shown in Figure 6-2.

The Definitive Guide to Django

72



Figure 6-2. The main Django admin index

Links to add and changeobjects lead to two pageswe refer to as object changelistsand edit forms. Changelists are
essentially index pages of objects in the system, as shown in Figure 6-3.
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Figure 6-3. A typical change list view

A numberof options control which fieldsappearon theselists andthe appearanceof extra featureslike date drill-downs,
search fields, and filter interfaces. We discuss these features in more detail shortly.

Edit forms are usedto modify existingobjectsandcreatenew ones(seeFigure6-4). Eachfield definedin your model
appearshere, and youÕllnotice that fields of different types get different widgets (e.g.,date/time fields have calendar
controls, foreign keys use a select box, etc.).
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Figure 6-4. A typical edit form

YouÕllnotice that the admininterfacealsohandlesinput validationfor you. Try leavinga required field blankor putting an
invalid time into a time field, and youÕll see those errors when you try to save, as shown in Figure 6-5.
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Figure 6-5. An edit form displaying errors

When you edit an existingobject, youÕllnotice a History button in the upper-rightcorner of the window. Everychange
made through the admin interface is logged, and you can examine this log by clicking the History button (see Figure 6-6).
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Figure 6-6. DjangoÕs object history page

When you delete an existingobject, the admininterfaceasksyou to confirm the delete action to avoid costly mistakes.
Deletionsalsocascade; the deletion confirmationpageshowsyou all the related objects that will be deletedaswell (see
Figure 6-7).
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Figure 6-7. DjangoÕs delete confirmation page

Users, Groups, and Permissions

SinceyouÕreloggedin asa superuser,you haveaccessto create,edit, anddeleteanyobject.However, the admininterface
hasa user permissionssystemthat you canuseto giveother usersaccessonly to the portions of the interfacethat they
need.

You edit theseusersandpermissionsthrough the admininterfacejust like anyother object.The link to the �6�T�F�Sand
�(�S�P�V�Qmodels is there on the admin index along with all the objects youÕve defined yourself.

User objectshavethe standardusername,password,e-mail,andreal namefieldsyou might expect,alongwith a set of
fields that define what the user is allowed to do in the admin interface. First, thereÕs a set of three flags:

¥ The Òis activeÓ flag controls whether the user is active at all. If this flag is off, the user has no access to any URLs
that require login.

¥ The Òis staffÓ flag controls whether the user is allowed to log in to the admin interface (i.e., whether that user is
considered a Òstaff memberÓ in your organization). Since this same user system can be used to control access to
public (i.e., non-admin) sites (see Chapter 12), this flag differentiates between public users and administrators.

¥ The Òis superuserÓ flag gives the user full, unfettered access to every item in the admin interface; regular
permissions are ignored.

ÒNormalÓadminusersÑthat is,active,non-superuserstaffmembersÑaregrantedaccessthat dependson a set of assigned
permissions.Eachobject editablethroughthe admininterfacehasthree permissions:a createpermission,aneditpermission,
and a deletepermission.Assigningpermissionsto a user grants the user accessto do what is describedby those
permissions.
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Note
Accessto edit usersandpermissionsis alsocontrolled by this permissionsystem.If you givesomeone

permission to edit users, she will be able to edit her own permissions, which might not be what you want!

You canalsoassignusersto groups.A groupis simplya set of permissionsto applyto all membersof that group.Groups
are useful for granting identical permissions to large number of users.

CUSTOMIZING THE ADMIN INTERFACE

You cancustomizethe waythe admininterfacelooks andbehavesin a numberof ways.We cover just a few of them in this
section as they relate to our�#�P�P�Lmodel; Chapter 17 covers customizing the admin interface in detail.

As it standsnow, the changelist for our books showsonly the string representationof the model we addedto its
�@�@�T�U�S�@�@. This works fine for just a few books,but if we hadhundredsor thousandsof books,it would be very hard to
locate a singleneedlein the haystack.However, we caneasilyadd somedisplay,searching,and filtering functionsto this
interface. Change the�"�E�N�J�Odeclaration as follows:

�D�M�B�T�T���#�P�P�L�	�N�P�E�F�M�T���.�P�E�F�M�
��
�U�J�U�M�F�������N�P�E�F�M�T���$�I�B�S�'�J�F�M�E�	�N�B�Y�M�F�O�H�U�I���������

�B�V�U�I�P�S�T�������N�P�E�F�M�T���.�B�O�Z�5�P�.�B�O�Z�'�J�F�M�E�	�"�V�U�I�P�S�

�Q�V�C�M�J�T�I�F�S�������N�P�E�F�M�T���'�P�S�F�J�H�O�,�F�Z�	�1�V�C�M�J�T�I�F�S�

�Q�V�C�M�J�D�B�U�J�P�O�@�E�B�U�F�������N�P�E�F�M�T���%�B�U�F�'�J�F�M�E�	�


�D�M�B�T�T���"�E�N�J�O��
list_display = ('title', 'publisher', 'publication_date')
list_filter = ('publisher', 'publication_date')
ordering = ('-publication_date',)
search_fields = ('title',)

These four lines of code dramatically change our list interface, as shown in Figure 6-8.
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Figure 6-8. Modified change list page

Each of those lines instructed the admin interface to construct a different piece of this interface:
¥ The �M�J�T�U�@�E�J�T�Q�M�B�Zoption controls which columnsappearin the changelist table.By default,the changelist

displaysonly a singlecolumnthat containsthe objectÕsstring representation.Here, weÕvechangedthat to show
the title, publisher, and publication date.

¥ The �M�J�T�U�@�G�J�M�U�F�Soption createsthe filtering bar on the right sideof the list. WeÕveallowedfiltering by date
(which allows you to see only books published in the last week, month, etc.) and by publisher.

You caninstruct the admininterfaceto filter by anyfield,but foreignkeys,dates,Booleans,andfieldswith a
�D�I�P�J�D�F�Tattribute work best. The filters show up as long as there are at least 2 values to choose from.

¥ The �P�S�E�F�S�J�O�Hoption controls the order in which the objectsare presentedin the admininterface.ItÕssimplya
list of fieldsby which to order the results;prefixinga field with a minussignreversesthe givenorder. In this
example, weÕre ordering by publication date, with the most recent first.

¥ Finally,the �T�F�B�S�D�I�@�G�J�F�M�E�Toption createsa field that allowstext searches.It allowssearchesby the �U�J�U�M�F
field (so you could typeDjango to show all books with ÒDjangoÓ in the title).

Usingtheseoptions(andthe others describedin Chapter12) you can,with only a few linesof code,makea very powerful,
production-ready interface for data editing.

CUSTOMIZING THE ADMIN INTERFACEÕS LOOK AND FEEL

Clearly, having the phrase ÒDjango administrationÓ at the top of each admin page is ridiculous. ItÕs just placeholder text.
ItÕseasyto change,though,usingDjangoÕstemplatesystem.The Djangoadminsite is powered by Djangoitself,andits

interfaces use DjangoÕs own template system. (DjangoÕs template system was covered in Chapter 4.)
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As we explainedin Chapter4, the �5�&�.�1�-�"�5�&�@�%�*�3�4settingspecifiesa list of directoriesto checkwhenloadingDjango
templates.To customizeDjangoÕsadmin templates,simply copy the relevant stock admin template from the Django
distribution into your one of the directories pointed-to by�5�&�.�1�-�"�5�&�@�%�*�3�4.

The adminsite findsthe ÒDjangoadministrationÓheaderby looking for the template�B�E�N�J�O���C�B�T�F�@�T�J�U�F���I�U�N�M. By
default,this templatelivesin the Djangoadmintemplatedirectory, �E�K�B�O�H�P���D�P�O�U�S�J�C���B�E�N�J�O���U�F�N�Q�M�B�U�F�T, which you
can find by looking in your Python �T�J�U�F���Q�B�D�L�B�H�F�Tdirectory, or wherever Django was installed.To customizethis
�C�B�T�F�@�T�J�U�F���I�U�N�Mtemplate,copy that template into an �B�E�N�J�Osubdirectory of whicheverdirectory youÕreusingin
�5�&�.�1�-�"�5�&�@�%�*�3�4. For example,if your �5�&�.�1�-�"�5�&�@�%�*�3�4includes�����I�P�N�F���N�Z�U�F�N�Q�M�B�U�F�T��, then copy �E�K�B�O�H�P��
�D�P�O�U�S�J�C���B�E�N�J�O���U�F�N�Q�M�B�U�F�T���B�E�N�J�O���C�B�T�F�@�T�J�U�F���I�U�N�M to ���I�P�N�F���N�Z�U�F�N�Q�M�B�U�F�T���B�E�N�J�O��
�C�B�T�F�@�T�J�U�F���I�U�N�M. DonÕt forget that�B�E�N�J�Osubdirectory.

Then,just edit the new �B�E�N�J�O���C�B�T�F�@�T�J�U�F���I�U�N�Mfile to replacethe genericDjangotext with your own siteÕsname
as you see fit.

Note that anyof DjangoÕsdefaultadmintemplatescanbe overridden.To override a template,just do the samething
you did with �C�B�T�F�@�T�J�U�F���I�U�N�M: copy it from the defaultdirectory into your customdirectory andmakechangesto the
copy.

You might wonder how, if �5�&�.�1�-�"�5�&�@�%�*�3�4was empty by default,Djangofound the defaultadmintemplates.The
answeris that, by default,Djangoautomaticallylooks for templateswithin a �U�F�N�Q�M�B�U�F�T��subdirectoryin eachapplication
packageas a fallback.Seethe ÒWritingCustom TemplateLoadersÓin Chapter 10 for more information about how this
works.

CUSTOMIZING THE ADMIN INDEX PAGE

On a similarnote, you mightwant to customizethe look andfeelof the Djangoadminindexpage.By default,it displaysall
availableapplications,accordingto your �*�/�4�5�"�-�-�&�%�@�"�1�1�4setting,sorted by the nameof the application.You might,
however,want to changethis order to make it easierto find the applicationsyouÕrelooking for. After all, the index is
probably the most important page of the admin interface, so it should be easy to use.

The template to customizeis �B�E�N�J�O���J�O�E�F�Y���I�U�N�M. (Rememberto copy �B�E�N�J�O���J�O�E�F�Y���I�U�N�Mto your custom
template directory as in the previous example.) Edit the file, and youÕllsee it uses a template tag called �\��
�H�F�U�@�B�E�N�J�O�@�B�Q�Q�@�M�J�T�U�B�T�B�Q�Q�@�M�J�T�U���^. This tag retrievesevery installedDjangoapplication.Insteadof usingthe
tag,you canhard-codelinks to object-specificadminpagesin whateverway you think is best. If hard-codinglinks doesnÕt
appeal to you, see Chapter 10 for details on implementing your own template tags.

Djangooffers anothershortcut in this department.Runthe command�Q�Z�U�I�P�O�N�B�O�B�H�F���Q�Z�B�E�N�J�O�J�O�E�F�Y���B�Q�Q��
to get a chunk of template code for inclusion in the admin index template. ItÕs a useful starting point.

For full details on customizing the look and feel of the Django admin site in general, see Chapter 17.

WHEN AND WHY TO USE THE ADMIN INTERFACE

We think DjangoÕsadmininterfaceis pretty spectacular.In fact,weÕdcall it one of DjangoÕsÒkillerfeatures.ÓHowever,we
often getaskedaboutÒusecasesÓfor the admininterfaceÑwhendo weuseit, andwhy?Over the years,weÕvediscovereda
number of patterns for using the admin interface that we think might be helpful.

Obviously,the admininterfaceis extremelyusefulfor editingdata(fancythat). If you haveanysort of dataentry tasks,
the admininterfacesimplycanÕtbe beat.We suspectthat the vastmajority of readersof this book will havea whole host of
data entry tasks.

DjangoÕsadmininterfaceespeciallyshineswhen nontechnicalusersneed to be able to enter data;thatÕsthe purpose
behind the feature, after all. At the newspaperwhere Django was first developed,developmentof a typical online
featureÑa special report on water quality in the municipal supply, sayÑgoes something like this:

¥ The reporter responsible for the story meets with one of the developers and goes over the available data.
¥ The developer designs a model around this data and then opens up the admin interface to the reporter.
¥ While the reporter enters data into Django, the programmer can focus on developing the publicly accessible

interface (the fun part!).
In other words, the raisondÕÌ»treof DjangoÕsadmininterfaceis facilitatingthe simultaneouswork of content producers
and programmers.
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However, beyond the obvious data entry tasks, we find the admin interface useful in a few other cases:
¥ Inspecting data models: The first thing we do when weÕve defined a new model is to call it up in the admin interface

and enter some dummy data. This is usually when we find any data modeling mistakes; having a graphical interface
to a model quickly reveals problems.

¥ Managing acquired data: ThereÕs little actual data entry associated with a site like
�I�U�U�Q�������D�I�J�D�B�H�P�D�S�J�N�F���P�S�H, since most of the data comes from an automated source. However, when
problems with the automatically acquired data crop up, itÕs useful to be able to go in and edit that data easily.

WHATÕS NEXT?

Sofar weÕvecreateda few modelsandconfigureda top-notch interfacefor editingdata.In the next chapter, weÕllmoveon
to the real Òmeat and potatoesÓ of Web development: form creation and processing.
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Chapter 7: Form Processing

Guest author: Simon Willison
After following alongwith the last chapter,you should now havea fully functioningif somewhatsimplesite. In this

chapter, weÕll deal with the next piece of the puzzle: building views that take input from readers.
WeÕllstart by makinga simplesearchform ÒbyhandÓandlookingat how to handledatasubmittedfrom the browser.

From there, weÕll move on to using DjangoÕs forms framework.

SEARCH

The Web is all about search.Two of the NetÕsbiggestsuccessstories,Googleand Yahoo,built their multi-billion-dollar
businessesaroundsearch.Nearlyeverysiteseesa largepercentageof traffic comingto andfrom its searchpages.Often the
differencebetweenthe successor failureof a site is the qualityof its search.Soit looks like weÕdbetter addsomesearching
to our fledgling books site, no?

WeÕllstart by addingthe searchview to our URLconf(�N�Z�T�J�U�F���V�S�M�T). Recallthat this meansaddingsomethinglike
�	�S���?�T�F�B�S�D�I�������
���N�Z�T�J�U�F���C�P�P�L�T���W�J�F�X�T���T�F�B�S�D�I���
to the set of URL patterns.

Next, weÕll write this�T�F�B�S�D�Iview into our view module (�N�Z�T�J�U�F���C�P�P�L�T���W�J�F�X�T):

�G�S�P�N���E�K�B�O�H�P���E�C���N�P�E�F�M�T���J�N�Q�P�S�U���2
�G�S�P�N���E�K�B�O�H�P���T�I�P�S�U�D�V�U�T���J�N�Q�P�S�U���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F
�G�S�P�N���N�P�E�F�M�T���J�N�Q�P�S�U���#�P�P�L

�E�F�G���T�F�B�S�D�I�	�S�F�R�V�F�T�U�
��
�R�V�F�S�Z�������S�F�R�V�F�T�U���(�&�5���H�F�U�	���R���
�������

�J�G���R�V�F�S�Z��

�R�T�F�U�������	
�2�	�U�J�U�M�F�@�@�J�D�P�O�U�B�J�O�T���R�V�F�S�Z�
���]
�2�	�B�V�U�I�P�S�T�@�@�G�J�S�T�U�@�O�B�N�F�@�@�J�D�P�O�U�B�J�O�T���R�V�F�S�Z�
���]
�2�	�B�V�U�I�P�S�T�@�@�M�B�T�U�@�O�B�N�F�@�@�J�D�P�O�U�B�J�O�T���R�V�F�S�Z�


�

�S�F�T�V�M�U�T�������#�P�P�L���P�C�K�F�D�U�T���G�J�M�U�F�S�	�R�T�F�U�
���E�J�T�U�J�O�D�U�	�


�F�M�T�F��
�S�F�T�V�M�U�T�������<�>

�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���C�P�P�L�T���T�F�B�S�D�I���I�U�N�M���
���\
���S�F�T�V�M�U�T�������S�F�T�V�M�U�T�

���R�V�F�S�Z�������R�V�F�S�Z

�^�


There are a coupleof thingsgoingon here that you havenÕtyet seen.First, thereÕs�S�F�R�V�F�T�U���(�&�5. This is how you access
GETdatafrom Django;POSTdatais accessedthrougha similar�S�F�R�V�F�T�U���1�0�4�5object.Theseobjectsbehaveexactlylike
standard Python dictionaries with some extra features covered in Appendix H.

WhatÕs GET and POST Data?
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GET andPOSTare the two methodsthat browsersuseto senddata to a server.Most of the time,
youÕll see them in HTML form tags:

���G�P�S�N���B�D�U�J�P�O�������C�P�P�L�T���T�F�B�S�D�I�������N�F�U�I�P�E�����H�F�U����

This instructs the browser to submit the form data to the URL ���C�P�P�L�T���T�F�B�S�D�I��using the GET
method.

There are important differencesbetweenthe semanticsof GETandPOSTthat we wonÕtget into right
now, but seehttp://www.w3.org/2001/tag/doc/whenToUseGet.htmlif you want to learn more.

So the line:

�R�V�F�S�Z�������S�F�R�V�F�T�U���(�&�5���H�F�U�	���R���
�������


looks for a GET parameter named�Rand returns an empty string if that parameter wasnÕt submitted.
Note that weÕreusingthe �H�F�U�	�
methodon �S�F�R�V�F�T�U���(�&�5, which is potentiallyconfusing.The �H�F�U�	�
methodhere

is the one that everyPythondictionaryhas.WeÕreusingit here to be careful:it is notsafeto assumethat �S�F�R�V�F�T�U���(�&�5
containsa ���R�� key,so we use�H�F�U�	���R���
�����
 to provide a defaultfallbackvalueof ���� (the emptystring).If we merely
accessedthe variableusing�S�F�R�V�F�T�U���(�&�5�<���R���>, that code would raisea �,�F�Z�&�S�S�P�Sif �RwasnÕtavailablein the GET
data.

Second,what about this �2business?�2objectsare usedto build up complexqueriesÑ in this case,weÕresearchingfor
anybookswhere either the title or the nameof one of the authorsmatchesthe searchquery.Technically,these�2objects
comprise a QuerySet, and you can read more about them in Appendix C.

In these queries,�J�D�P�O�U�B�J�O�Tis a case-insensitive search that uses the SQL�-�*�,�&operator in the underlying database.
SinceweÕresearchingagainsta many-to-manyfield, itÕspossiblefor the samebook to be returned more than once by

the query (e.g.,a book with two authorswho both matchthe searchquery).Adding���E�J�T�U�J�O�D�U�	�
to the filter lookup
eliminates any duplicate results.

ThereÕs still no template for this search view, however. This should do the trick:

�����%�0�$�5�:�1�&���)�5�.�-���1�6�#�-�*�$�����������8���$�����%�5�%���)�5�.�-���������������&�/����
���I�U�N�M���M�B�O�H�����F�O����
���I�F�B�E��

���U�J�U�M�F���4�F�B�S�D�I�\�����J�G���R�V�F�S�Z�����^���3�F�T�V�M�U�T�\�����F�O�E�J�G�����^�����U�J�U�M�F��
�����I�F�B�E��
���C�P�E�Z��

���I�����4�F�B�S�D�I�����I����
���G�P�S�N���B�D�U�J�P�O�����������N�F�U�I�P�E�����(�&�5����

���M�B�C�F�M���G�P�S�����R�����4�F�B�S�D�I���������M�B�C�F�M��
���J�O�Q�V�U���U�Z�Q�F�����U�F�Y�U�����O�B�N�F�����R�����W�B�M�V�F�����\�\���R�V�F�S�Z�]�F�T�D�B�Q�F���^�^����
���J�O�Q�V�U���U�Z�Q�F�����T�V�C�N�J�U�����W�B�M�V�F�����4�F�B�S�D�I����

�����G�P�S�N��

�\�����J�G���R�V�F�S�Z�����^
���I�����3�F�T�V�M�U�T���G�P�S�����\�\���R�V�F�S�Z�]�F�T�D�B�Q�F���^�^���������I����

�\�����J�G���S�F�T�V�M�U�T�����^
���V�M��
�\�����G�P�S���C�P�P�L���J�O���S�F�T�V�M�U�T�����^

���M�J���\�\���C�P�P�L�]�F�T�D�B�Q�F���^�^�����M����
�\�����F�O�E�G�P�S�����^
�����V�M��

�\�����F�M�T�F�����^
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���Q���/�P���C�P�P�L�T���G�P�V�O�E�����Q��
�\�����F�O�E�J�G�����^

�\�����F�O�E�J�G�����^
�����C�P�E�Z��
�����I�U�N�M��

Hopefully by now what this does is fairly obvious. However, there are a few subtleties worth pointing out:
¥ The formÕsactionis �� , whichmeansÒthecurrent URL.ÓThis is a standardbestpractice:donÕtuseseparateviews

for the form page and the results page; use a single one that serves the form and search results.
¥ We reinsert the valueof the querybackinto the ���J�O�Q�V�U��. This lets readerseasilyrefine their searcheswithout

having to retype what they searched for.
¥ Everywhere�R�V�F�S�Zand �C�P�P�Lis used,we passit through the �F�T�D�B�Q�Ffilter to makesure that anypotentially

malicious search text is filtered out before being inserted into the page.
ItÕsvital that you do this with any user-submittedcontent! Otherwise you open your site up to cross-site

scripting (XSS) attacks. Chapter 19 discusses XSS and security in more detail.
¥ However, we donÕtneed to worry about harmfulcontent in your databaselookupsÑ we cansimplypassthe

query into the lookup as is. This is because DjangoÕs database layer handles this aspect of security for you.
Now we havea working search.A further improvementwould be putting a searchform on every page(i.e., in the base
template); weÕll let you handle that one yourself.

Next, weÕll look at a more complex example. But before we do, letÕs discuss a more abstract topic: the Òperfect form.Ó

THE ÒPERFECT FORMÓ

Formscanoften be a major causeof frustration for the usersof your site. LetÕsconsiderthe behaviorof a hypothetical
perfect form:

¥ It should ask the user for some information, obviously. Accessibility and usability matter here, so smart use of the
HTML ���M�B�C�F�M��element and useful contextual help are important.

¥ The submitted data should be subjected to extensive validation. The golden rule of Web application security is
Ònever trust incoming data,Ó so validation is essential.

¥ If the user has made any mistakes, the form should be redisplayed with detailed, informative error messages. The
original data should be prefilled, to save the user from having to reenter everything.

¥ The form should continue to redisplay until all of the fields have been correctly filled.
Constructingthe perfect form seemslike a lot of work! Thankfully,DjangoÕsforms framework is designedto do most of
the work for you. You provide a descriptionof the formÕsfields,validationrules,anda simpletemplate,andDjangodoes
the rest. The result is a Òperfect formÓ with very little effort.

CREATING A FEEDBACK FORM

The best way to build a site that peoplelove is to listen to their feedback.Manysitesappearto haveforgotten this; they
hide their contact detailsbehindlayersof FAQs,and they seemto makeit asdifficult aspossibleto get in touch with an
actual human being.

When your site hasmillionsof users,this maybe a reasonablestrategy.When youÕretrying to build up an audience,
though,you should activelyencouragefeedbackat every opportunity. LetÕsbuild a simple feedbackform and use it to
illustrate DjangoÕs forms framework in action.

WeÕllstart by addingadding�	�S���?�D�P�O�U�B�D�U�������
 ���N�Z�T�J�U�F���C�P�P�L�T���W�J�F�X�T���D�P�O�U�B�D�U���
to the URLconf,then
definingour form. Formsin Djangoare createdin a similarway to models:declaratively,usinga Pythonclass.HereÕsthe
class for our simple form. By convention, weÕll insert it into a new�G�P�S�N�T���Q�Zfile within our application directory:

�G�S�P�N���E�K�B�O�H�P���J�N�Q�P�S�U���O�F�X�G�P�S�N�T���B�T���G�P�S�N�T

�5�0�1�*�$�@�$�)�0�*�$�&�4�������	
�	���H�F�O�F�S�B�M���
�����(�F�O�F�S�B�M���F�O�R�V�J�S�Z���
�

�	���C�V�H���
�����#�V�H���S�F�Q�P�S�U���
�
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�	���T�V�H�H�F�T�U�J�P�O���
�����4�V�H�H�F�T�U�J�P�O���
�

�


�D�M�B�T�T���$�P�O�U�B�D�U�'�P�S�N�	�G�P�S�N�T���'�P�S�N�
��
�U�P�Q�J�D�������G�P�S�N�T���$�I�P�J�D�F�'�J�F�M�E�	�D�I�P�J�D�F�T���5�0�1�*�$�@�$�)�0�*�$�&�4�

�N�F�T�T�B�H�F�������G�P�S�N�T���$�I�B�S�'�J�F�M�E�	�

�T�F�O�E�F�S�������G�P�S�N�T���&�N�B�J�M�'�J�F�M�E�	�S�F�R�V�J�S�F�E���'�B�M�T�F�


ÒNewÓ Forms? What?
When Djangowasfirst releasedto the public,it hada complicated,confusingforms system.It made

producingforms far too difficult,so it wascompletelyrewritten andis now calledÒnewforms.ÓHowever,
thereÕsstill a fair amountof code that dependson the ÒoldÓform system,so for the time beingDjango
ships with two form packages.

As we write this book, DjangoÕsold form systemis still availableas �E�K�B�O�H�P���G�P�S�N�Tand the new
form packageas�E�K�B�O�H�P���O�F�X�G�P�S�N�T. At somepoint that will changeand�E�K�B�O�H�P���G�P�S�N�Twill point to
the new form package.However, to makesure the examplesin this book work aswidely aspossible,all
the examples will refer to�E�K�B�O�H�P���O�F�X�G�P�S�N�T.

A Django form is a subclass of �E�K�B�O�H�P���O�F�X�G�P�S�N�T���'�P�S�N, just as a Django model is a subclass of
�E�K�B�O�H�P���E�C���N�P�E�F�M�T���.�P�E�F�M. The �E�K�B�O�H�P���O�F�X�G�P�S�N�Tmodulealsocontainsa numberof �'�J�F�M�Eclasses;a full list is
available in DjangoÕs documentation athttp://www.djangoproject.com/documentation/0.96/newforms/.

Our �$�P�O�U�B�D�U�'�P�S�Nconsistsof three fields:a topic, which is a choice amongthree options; a message,which is a
characterfield; and a sender,which is an email field and is optional (becauseeven anonymousfeedbackcan be useful).
There are a number of other field types available, and you can write your own if they donÕt cover your needs.

The form object itself knowshow to do a numberof usefulthings.It canvalidatea collectionof data,it cangenerateits
own HTML Òwidgets,Óit canconstruct a set of usefulerror messagesand,if weÕrefeelinglazy,it canevendraw the entire
form for us. LetÕs hook it into a view and see it in action. In�W�J�F�X�T���Q�Z:

�G�S�P�N���E�K�B�O�H�P���E�C���N�P�E�F�M�T���J�N�Q�P�S�U���2
�G�S�P�N���E�K�B�O�H�P���T�I�P�S�U�D�V�U�T���J�N�Q�P�S�U���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F
�G�S�P�N���N�P�E�F�M�T���J�N�Q�P�S�U���#�P�P�L
from forms import ContactForm

�E�F�G���T�F�B�S�D�I�	�S�F�R�V�F�T�U�
��
�R�V�F�S�Z�������S�F�R�V�F�T�U���(�&�5���H�F�U�	���R���
�������

�J�G���R�V�F�S�Z��

�R�T�F�U�������	
�2�	�U�J�U�M�F�@�@�J�D�P�O�U�B�J�O�T���R�V�F�S�Z�
���]
�2�	�B�V�U�I�P�S�T�@�@�G�J�S�T�U�@�O�B�N�F�@�@�J�D�P�O�U�B�J�O�T���R�V�F�S�Z�
���]
�2�	�B�V�U�I�P�S�T�@�@�M�B�T�U�@�O�B�N�F�@�@�J�D�P�O�U�B�J�O�T���R�V�F�S�Z�


�

�S�F�T�V�M�U�T�������#�P�P�L���P�C�K�F�D�U�T���G�J�M�U�F�S�	�R�T�F�U�
���E�J�T�U�J�O�D�U�	�


�F�M�T�F��
�S�F�T�V�M�U�T�������<�>

�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���C�P�P�L�T���T�F�B�S�D�I���I�U�N�M���
���\
���S�F�T�V�M�U�T�������S�F�T�V�M�U�T�

���R�V�F�S�Z�������R�V�F�S�Z
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def contact(request):
form = ContactForm()
return render_to_response('contact.html', {'form': form})

and in�D�P�O�U�B�D�U���I�U�N�M:

�����%�0�$�5�:�1�&���)�5�.�-���1�6�#�-�*�$�����������8���$�����%�5�%���)�5�.�-���������������&�/����
���I�U�N�M���M�B�O�H�����F�O����
���I�F�B�E��

���U�J�U�M�F���$�P�O�U�B�D�U���V�T�����U�J�U�M�F��
�����I�F�B�E��
���C�P�E�Z��

���I�����$�P�O�U�B�D�U���V�T�����I����
���G�P�S�N���B�D�U�J�P�O�����������N�F�U�I�P�E�����1�0�4�5����

���U�B�C�M�F��
�\�\���G�P�S�N���B�T�@�U�B�C�M�F���^�^

�����U�B�C�M�F��
���Q�����J�O�Q�V�U���U�Z�Q�F�����T�V�C�N�J�U�����W�B�M�V�F�����4�V�C�N�J�U���������Q��

�����G�P�S�N��
�����C�P�E�Z��
�����I�U�N�M��

The most interesting line here is �\�\ �G�P�S�N���B�T�@�U�B�C�M�F�^� .̂ �G�P�S�Nis our ContactForm instance,as passedto
�S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F. �B�T�@�U�B�C�M�Fis a method on that object that renders the form as a sequenceof table rows
(�B�T�@�V�Mand�B�T�@�Qcan also be used). The generated HTML looks like this:

���U�S��
���U�I�����M�B�C�F�M���G�P�S�����J�E�@�U�P�Q�J�D�����5�P�Q�J�D�������M�B�C�F�M�������U�I��
���U�E��

���T�F�M�F�D�U���O�B�N�F�����U�P�Q�J�D�����J�E�����J�E�@�U�P�Q�J�D����
���P�Q�U�J�P�O���W�B�M�V�F�����H�F�O�F�S�B�M�����(�F�O�F�S�B�M���F�O�R�V�J�S�Z�����P�Q�U�J�P�O��
���P�Q�U�J�P�O���W�B�M�V�F�����C�V�H�����#�V�H���S�F�Q�P�S�U�����P�Q�U�J�P�O��
���P�Q�U�J�P�O���W�B�M�V�F�����T�V�H�H�F�T�U�J�P�O�����4�V�H�H�F�T�U�J�P�O�����P�Q�U�J�P�O��

�����T�F�M�F�D�U��
�����U�E��

�����U�S��
���U�S��

���U�I�����M�B�C�F�M���G�P�S�����J�E�@�N�F�T�T�B�H�F�����.�F�T�T�B�H�F�������M�B�C�F�M�������U�I��
���U�E�����J�O�Q�V�U���U�Z�Q�F�����U�F�Y�U�����O�B�N�F�����N�F�T�T�B�H�F�����J�E�����J�E�@�N�F�T�T�B�H�F�������������U�E��

�����U�S��
���U�S��

���U�I�����M�B�C�F�M���G�P�S�����J�E�@�T�F�O�E�F�S�����4�F�O�E�F�S�������M�B�C�F�M�������U�I��
���U�E�����J�O�Q�V�U���U�Z�Q�F�����U�F�Y�U�����O�B�N�F�����T�F�O�E�F�S�����J�E�����J�E�@�T�F�O�E�F�S�������������U�E��

�����U�S��

Note that the ���U�B�C�M�F��and���G�P�S�N��tagsare not included;you needto definethoseyourselfin the template,whichgives
you control over how the form behaveswhen it is submitted.Labelelementsare included,makingforms accessibleout of
the box.

Our form is currently usinga ���J�O�Q�V�U�U�Z�Q�F�����U�F�Y�U����widget for the messagefield.We donÕtwant to restrict our
users to a single line of text, so weÕll swap in a���U�F�Y�U�B�S�F�B��widget instead:
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�D�M�B�T�T���$�P�O�U�B�D�U�'�P�S�N�	�G�P�S�N�T���'�P�S�N�
��
�U�P�Q�J�D�������G�P�S�N�T���$�I�P�J�D�F�'�J�F�M�E�	�D�I�P�J�D�F�T���5�0�1�*�$�@�$�)�0�*�$�&�4�

�N�F�T�T�B�H�F�������G�P�S�N�T���$�I�B�S�'�J�F�M�E�	widget=forms.Textarea() �

�T�F�O�E�F�S�������G�P�S�N�T���&�N�B�J�M�'�J�F�M�E�	�S�F�R�V�J�S�F�E���'�B�M�T�F�


The forms frameworkseparatesout the presentationlogic for eachfield into a set of widgets.Eachfield type hasa default
widget, but you can easily override the default, or provide a custom widget of your own.

At the moment, submitting the form doesnÕt actually do anything. LetÕs hook in our validation rules:

�E�F�G���D�P�O�U�B�D�U�	�S�F�R�V�F�T�U�
��
�J�G���S�F�R�V�F�T�U���N�F�U�I�P�E�����������1�0�4�5����

�G�P�S�N�������$�P�O�U�B�D�U�'�P�S�N�	�S�F�R�V�F�T�U���1�0�4�5�

�F�M�T�F��

�G�P�S�N�������$�P�O�U�B�D�U�'�P�S�N�	�

�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���D�P�O�U�B�D�U���I�U�N�M���
���\���G�P�S�N�������G�P�S�N�^�


A form instancecan be in one of two states:bound or unbound.A boundinstanceis constructedwith a dictionary (or
dictionary-likeobject) andknows how to validateandredisplaythe datafrom it. An unboundform hasno dataassociated
with it and simply knows how to display itself.

Try clickingSubmiton the blankform. The pageshouldredisplay,showinga validationerror that informs us that our
message field is required.

Try enteringan invalidemailaddressaswell. The �&�N�B�J�M�'�J�F�M�Eknows how to validateemailaddresses,at leastto a
reasonable level of doubt.

Setting Initial Data
Passingdata directly to the form constructor binds that data and indicatesthat validationshouldbe

performed. Often, though, we need to displayan initial form with some of the fields prefilled Ñ for
example, an ÒeditÓ form. We can do this with the�J�O�J�U�J�B�Mkeyword argument:

�G�P�S�N�������$�P�N�N�F�O�U�'�P�S�N�	�J�O�J�U�J�B�M���\���T�F�O�E�F�S���������V�T�F�S�!�F�Y�B�N�Q�M�F���D�P�N���^�


If our form will alwaysuse the same default values, we can configure them in the form definition itself:

�N�F�T�T�B�H�F�������G�P�S�N�T���$�I�B�S�'�J�F�M�E�	�X�J�E�H�F�U���G�P�S�N�T���5�F�Y�U�B�S�F�B�	�
�

initial="Replace with your

feedback" �


PROCESSING THE SUBMISSION

Once the user hasfilled the form to the point that it passesour validationrules,we needto do somethingusefulwith the
data.In this case,we want to constructandsendanemailcontainingthe userÕsfeedback.WeÕlluseDjangoÕsemailpackage
to do this.

First, though,we need to tell if the data is indeedvalid,and if it is, we needaccessto the validateddata.The forms
framework doesmore than just validatethe data,it alsoconverts it into Pythontypes.Our contact form only dealswith
strings,but if we were to usean �*�O�U�F�H�F�S�'�J�F�M�Eor �%�B�U�F�5�J�N�F�'�J�F�M�E, the forms frameworkwould ensurethat we got
back a Python integer or�E�B�U�F�U�J�N�Fobject, respectively.

To tell whether a form is bound to valid data, call the�J�T�@�W�B�M�J�E�	�
method:

�G�P�S�N�������$�P�O�U�B�D�U�'�P�S�N�	�S�F�R�V�F�T�U���1�0�4�5�

�J�G���G�P�S�N���J�T�@�W�B�M�J�E�	�
��

�����1�S�P�D�F�T�T���G�P�S�N���E�B�U�B
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Now we needaccessto the data.We could pull it straightout of �S�F�R�V�F�T�U���1�0�4�5, but if we did, weÕdmissout on the
type conversions performed by the forms framework. Instead, we use�G�P�S�N���D�M�F�B�O�@�E�B�U�B:

�J�G���G�P�S�N���J�T�@�W�B�M�J�E�	�
��
�U�P�Q�J�D�������G�P�S�N���D�M�F�B�O�@�E�B�U�B�<���U�P�Q�J�D���>
�N�F�T�T�B�H�F�������G�P�S�N���D�M�F�B�O�@�E�B�U�B�<���N�F�T�T�B�H�F���>
�T�F�O�E�F�S�������G�P�S�N���D�M�F�B�O�@�E�B�U�B���H�F�U�	���T�F�O�E�F�S���
�����O�P�S�F�Q�M�Z�!�F�Y�B�N�Q�M�F���D�P�N���

����������

Note that since�T�F�O�E�F�Sis not required, we provide a defaultwhen itÕsmissing.Finally,we need to record the userÕs
feedback. The easiest way to do this is to email it to a site administrator. We can do that using the�T�F�O�E�@�N�B�J�Mfunction:

�G�S�P�N���E�K�B�O�H�P���D�P�S�F���N�B�J�M���J�N�Q�P�S�U���T�F�O�E�@�N�B�J�M

����������

�T�F�O�E�@�N�B�J�M�	
���'�F�F�E�C�B�D�L���G�S�P�N���Z�P�V�S���T�J�U�F�
���U�P�Q�J�D�������T���������U�P�Q�J�D�

�N�F�T�T�B�H�F�
���T�F�O�E�F�S�

�<���B�E�N�J�O�J�T�U�S�B�U�P�S�!�F�Y�B�N�Q�M�F���D�P�N���>

�


The �T�F�O�E�@�N�B�J�Mfunctionhasfour requiredarguments:the emailsubject,the emailbody,the ÒfromÓaddress,anda list of
recipient addresses.�T�F�O�E�@�N�B�J�Mis a convenient wrapper around DjangoÕs�&�N�B�J�M�.�F�T�T�B�H�Fclass,which provides
advanced features such as attachments, multipart emails, and full control over email headers.

Havingsent the feedbackemail,weÕllredirect our user to a static confirmationpage.The finishedview function looks
like this:

�G�S�P�N���E�K�B�O�H�P���I�U�U�Q���J�N�Q�P�S�U���)�U�U�Q�3�F�T�Q�P�O�T�F�3�F�E�J�S�F�D�U
�G�S�P�N���E�K�B�O�H�P���T�I�P�S�U�D�V�U�T���J�N�Q�P�S�U���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F
�G�S�P�N���E�K�B�O�H�P���D�P�S�F���N�B�J�M���J�N�Q�P�S�U���T�F�O�E�@�N�B�J�M
�G�S�P�N���G�P�S�N�T���J�N�Q�P�S�U���$�P�O�U�B�D�U�'�P�S�N

�E�F�G���D�P�O�U�B�D�U�	�S�F�R�V�F�T�U�
��
�J�G���S�F�R�V�F�T�U���N�F�U�I�P�E�����������1�0�4�5����

�G�P�S�N�������$�P�O�U�B�D�U�'�P�S�N�	�S�F�R�V�F�T�U���1�0�4�5�

�J�G���G�P�S�N���J�T�@�W�B�M�J�E�	�
��

�U�P�Q�J�D�������G�P�S�N���D�M�F�B�O�@�E�B�U�B�<���U�P�Q�J�D���>
�N�F�T�T�B�H�F�������G�P�S�N���D�M�F�B�O�@�E�B�U�B�<���N�F�T�T�B�H�F���>
�T�F�O�E�F�S�������G�P�S�N���D�M�F�B�O�@�E�B�U�B���H�F�U�	���T�F�O�E�F�S���
�����O�P�S�F�Q�M�Z�!�F�Y�B�N�Q�M�F���D�P�N���

�T�F�O�E�@�N�B�J�M�	

���'�F�F�E�C�B�D�L���G�S�P�N���Z�P�V�S���T�J�U�F�
���U�P�Q�J�D�������T���������U�P�Q�J�D�

�N�F�T�T�B�H�F�
���T�F�O�E�F�S�

�<���B�E�N�J�O�J�T�U�S�B�U�P�S�!�F�Y�B�N�Q�M�F���D�P�N���>

�

�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�3�F�E�J�S�F�D�U�	�����D�P�O�U�B�D�U���U�I�B�O�L�T�����


�F�M�T�F��
�G�P�S�N�������$�P�O�U�B�D�U�'�P�S�N�	�


�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���D�P�O�U�B�D�U���I�U�N�M���
���\���G�P�S�N�������G�P�S�N�^�


Redirect After POST
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If a userselectsRefreshon a pagethat wasdisplayedby a POSTrequest,that requestwill be repeated.
This can often lead to undesiredbehavior,such as a duplicaterecord being added to the database.
Redirectafter POSTis a usefulpattern that canhelpavoidthis scenario:after a successfulPOSThasbeen
processed, redirect the user to another page rather than returning HTML directly.

CUSTOM VALIDATION RULES

ImagineweÕvelaunchedour feedbackform, andthe emailshavestarted tumblingin. ThereÕsjust one problem:someof the
emailsare just one or two words, hardlyenoughfor a detailedmissive.We decideto adopt a new validationpolicy: four
words or more, please.

There are a numberof waysto hook customvalidationinto a Djangoform. If our rule is somethingwe will reuseagain
andagain,we cancreatea customfield type.Most customvalidationsare one-offaffairs,though,andcanbe tied directly to
the form class.

We want additional validation on the�N�F�T�T�B�H�Ffield, so we need to add a�D�M�F�B�O�@�N�F�T�T�B�H�Fmethod to our form:

�D�M�B�T�T���$�P�O�U�B�D�U�'�P�S�N�	�G�P�S�N�T���'�P�S�N�
��
�U�P�Q�J�D�������G�P�S�N�T���$�I�P�J�D�F�'�J�F�M�E�	�D�I�P�J�D�F�T���5�0�1�*�$�@�$�)�0�*�$�&�4�

�N�F�T�T�B�H�F�������G�P�S�N�T���$�I�B�S�'�J�F�M�E�	�X�J�E�H�F�U���G�P�S�N�T���5�F�Y�U�B�S�F�B�	�
�

�T�F�O�E�F�S�������G�P�S�N�T���&�N�B�J�M�'�J�F�M�E�	�S�F�R�V�J�S�F�E���'�B�M�T�F�


�E�F�G���D�M�F�B�O�@�N�F�T�T�B�H�F�	�T�F�M�G�
��
�N�F�T�T�B�H�F�������T�F�M�G���D�M�F�B�O�@�E�B�U�B���H�F�U�	���N�F�T�T�B�H�F���
�������

�O�V�N�@�X�P�S�E�T�������M�F�O�	�N�F�T�T�B�H�F���T�Q�M�J�U�	�
�

�J�G���O�V�N�@�X�P�S�E�T����������

�S�B�J�T�F���G�P�S�N�T���7�B�M�J�E�B�U�J�P�O�&�S�S�P�S�	���/�P�U���F�O�P�V�H�I���X�P�S�E�T�����

�S�F�U�V�S�O���N�F�T�T�B�H�F

This new method will be calledafter the default field validator (in this case,the validator for a required �$�I�B�S�'�J�F�M�E).
Because the field data has already been partially processed, we need to pull it out of the formÕs�D�M�F�B�O�@�E�B�U�Bdictionary.

We naivelyusea combinationof �M�F�O�	�
and�T�Q�M�J�U�	�
to count the numberof words. If the userhasenteredtoo few
words, we raisea �7�B�M�J�E�B�U�J�P�O�&�S�S�P�S. The string attachedto this exceptionwill be displayedto the user asan item in
the error list.

It is important that we explicitly return the valuefor the field at the end of the method.This allowsus to modify the
value(or convert it to a different Pythontype) within our custom validationmethod. If we forget the return statement,
then �/�P�O�Fwill be returned, and the original value will be lost.

A CUSTOM LOOK AND FEEL

The quickestway to customizethe formÕspresentationis with CSS.The list of errors in particularcould do with some
visualenhancement,and the ���V�M��hasa classattribute of �F�S�S�P�S�M�J�T�Ufor that exact purpose.The followingCSSreally
makes our errors stand out:

���T�U�Z�M�F���U�Z�Q�F�����U�F�Y�U���D�T�T����
�V�M���F�S�S�P�S�M�J�T�U���\

�N�B�S�H�J�O��������
�Q�B�E�E�J�O�H��������

�^
���F�S�S�P�S�M�J�T�U���M�J���\

�C�B�D�L�H�S�P�V�O�E���D�P�M�P�S�����S�F�E��
�D�P�M�P�S�����X�I�J�U�F��
�E�J�T�Q�M�B�Z�����C�M�P�D�L��
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�G�P�O�U���T�J�[�F���������Q�Y��
�N�B�S�H�J�O���������������Q�Y��
�Q�B�E�E�J�O�H�������Q�Y�����Q�Y��

�^
�����T�U�Z�M�F��

While itÕsconvenientto haveour formÕsHTML generatedfor us,in manycasesthe defaultrenderingwonÕtbe right for our
application.�\�\ �G�P�S�N���B�T�@�U�B�C�M�F�^�^and friendsare usefulshortcutswhile we developour application,but everything
about the way a form is displayed can be overridden, mostly within the template itself.

Eachfield widget (���J�O�Q�V�U�U�Z�Q�F�����U�F�Y�U����, ���T�F�M�F�D�U��, ���U�F�Y�U�B�S�F�B��, or similar)canbe renderedindividuallyby
accessing �\�\ �G�P�S�N���G�J�F�M�E�O�B�N�F�^� .̂ Any errors associated with a field are available as �\�\
�G�P�S�N���G�J�F�M�E�O�B�N�F���F�S�S�P�S�T�^� .̂ We can use these form variables to construct a custom template for our contact form:

���G�P�S�N���B�D�U�J�P�O�����������N�F�U�I�P�E�����1�0�4�5����
���E�J�W���D�M�B�T�T�����G�J�F�M�E�8�S�B�Q�Q�F�S����

�\�\���G�P�S�N���U�P�Q�J�D���F�S�S�P�S�T���^�^
���M�B�C�F�M���G�P�S�����J�E�@�U�P�Q�J�D�����,�J�O�E���P�G���G�F�F�E�C�B�D�L�������M�B�C�F�M��
�\�\���G�P�S�N���U�P�Q�J�D���^�^

�����E�J�W��
���E�J�W���D�M�B�T�T�����G�J�F�M�E�8�S�B�Q�Q�F�S����

�\�\���G�P�S�N���N�F�T�T�B�H�F���F�S�S�P�S�T���^�^
���M�B�C�F�M���G�P�S�����J�E�@�N�F�T�T�B�H�F�����:�P�V�S���N�F�T�T�B�H�F�������M�B�C�F�M��
�\�\���G�P�S�N���N�F�T�T�B�H�F���^�^

�����E�J�W��
���E�J�W���D�M�B�T�T�����G�J�F�M�E�8�S�B�Q�Q�F�S����

�\�\���G�P�S�N���T�F�O�E�F�S���F�S�S�P�S�T���^�^
���M�B�C�F�M���G�P�S�����J�E�@�T�F�O�E�F�S�����:�P�V�S���F�N�B�J�M���	�P�Q�U�J�P�O�B�M�
�������M�B�C�F�M��
�\�\���G�P�S�N���T�F�O�E�F�S���^�^

�����E�J�W��
���Q�����J�O�Q�V�U���U�Z�Q�F�����T�V�C�N�J�U�����W�B�M�V�F�����4�V�C�N�J�U���������Q��

�����G�P�S�N��

�\�\ �G�P�S�N���N�F�T�T�B�H�F���F�S�S�P�S�T�^�^ will displayas a ���V�M�D�M�B�T�T�����F�S�S�P�S�M�J�T�U����if errors are present and a blank
string if the field is valid (or the form is unbound).We can also treat �G�P�S�N���N�F�T�T�B�H�F���F�S�S�P�S�Tas a Booleanor even
iterate over it as a list, for example:

���E�J�W���D�M�B�T�T�����G�J�F�M�E�8�S�B�Q�Q�F�S�\�����J�G���G�P�S�N���N�F�T�T�B�H�F���F�S�S�P�S�T�����^���F�S�S�P�S�T�\�����F�O�E�J�G�����^����
�\�����J�G���G�P�S�N���N�F�T�T�B�H�F���F�S�S�P�S�T�����^

���P�M��
�\�����G�P�S���F�S�S�P�S���J�O���G�P�S�N���N�F�T�T�B�H�F���F�S�S�P�S�T�����^

���M�J�����T�U�S�P�O�H���\�\���F�S�S�P�S�]�F�T�D�B�Q�F���^�^�����T�U�S�P�O�H�������M�J��
�\�����F�O�E�G�P�S�����^
�����P�M��

�\�����F�O�E�J�G�����^
�\�\���G�P�S�N���N�F�T�T�B�H�F���^�^

�����E�J�W��

In the caseof validationerrors, this will addan ÒerrorsÓclassto the containing���E�J�W��anddisplaythe list of errors in an
ordered list.

CREATING FORMS FROM MODELS

LetÕs build something a little more interesting: a form that submits a new publisher to our book application from Chapter 5.
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An important rule of thumb in softwaredevelopmentthat Djangotries to adhereto is DonÕtRepeatYourself(DRY).
Andy Hunt and Dave Thomas inThe Pragmatic Programmerdefine this as follows:

Every piece of knowledge must have a single, unambiguous, authoritative representation within a system.

Our �1�V�C�M�J�T�I�F�Smodel classsaysthat a publisher has a name,address,city, state_province,country, and website.
Duplicating this information in a form definition would break the DRY rule. Instead,we can use a useful shortcut:
�G�P�S�N�@�G�P�S�@�N�P�E�F�M�	�
:

�G�S�P�N���N�P�E�F�M�T���J�N�Q�P�S�U���1�V�C�M�J�T�I�F�S
�G�S�P�N���E�K�B�O�H�P���O�F�X�G�P�S�N�T���J�N�Q�P�S�U���G�P�S�N�@�G�P�S�@�N�P�E�F�M

�1�V�C�M�J�T�I�F�S�'�P�S�N�������G�P�S�N�@�G�P�S�@�N�P�E�F�M�	�1�V�C�M�J�T�I�F�S�


�1�V�C�M�J�T�I�F�S�'�P�S�Nis a �'�P�S�Nsubclass,just like the �$�P�O�U�B�D�U�'�P�S�Nclasswe createdmanuallyearlier on. We canuseit in
much the same way:

�G�S�P�N���G�P�S�N�T���J�N�Q�P�S�U���1�V�C�M�J�T�I�F�S�'�P�S�N

�E�F�G���B�E�E�@�Q�V�C�M�J�T�I�F�S�	�S�F�R�V�F�T�U�
��
�J�G���S�F�R�V�F�T�U���N�F�U�I�P�E�����������1�0�4�5����

�G�P�S�N�������1�V�C�M�J�T�I�F�S�'�P�S�N�	�S�F�R�V�F�T�U���1�0�4�5�

�J�G���G�P�S�N���J�T�@�W�B�M�J�E�	�
��

�G�P�S�N���T�B�W�F�	�

�S�F�U�V�S�O���)�U�U�Q�3�F�T�Q�P�O�T�F�3�F�E�J�S�F�D�U�	�����B�E�E�@�Q�V�C�M�J�T�I�F�S���U�I�B�O�L�T�����


�F�M�T�F��
�G�P�S�N�������1�V�C�M�J�T�I�F�S�'�P�S�N�	�


�S�F�U�V�S�O���S�F�O�E�F�S�@�U�P�@�S�F�T�Q�P�O�T�F�	���C�P�P�L�T���B�E�E�@�Q�V�C�M�J�T�I�F�S���I�U�N�M���
���\���G�P�S�N�������G�P�S�N�^�


The �B�E�E�@�Q�V�C�M�J�T�I�F�S���I�U�N�Mfile is almost identicalto our original �D�P�O�U�B�D�U���I�U�N�Mtemplate,so it hasbeenomitted.
Also remember to add a new pattern to the URLconf: �	�S���?�B�E�E�@�Q�V�C�M�J�T�I�F�S�������

���N�Z�T�J�U�F���C�P�P�L�T���W�J�F�X�T���B�E�E�@�Q�V�C�M�J�T�I�F�S���
.

ThereÕsone more shortcut beingdemonstratedhere. Sinceforms derived from modelsare often usedto savenew
instancesof the model to the database,the form classcreated by �G�P�S�N�@�G�P�S�@�N�P�E�F�Mincludesa convenient�T�B�W�F�	�

method.This dealswith the commoncase;youÕrewelcometo ignore it if you want to do somethinga bit more involved
with the submitted data.

�G�P�S�N�@�G�P�S�@�J�O�T�U�B�O�D�F�	�
is a relatedmethod that cancreatea preinitializedform from an instanceof a model class.
This is useful for creating ÒeditÓ forms.

WHATÕS NEXT?

This chapter concludesthe introductory material in this book. The next 13 chaptersdeal with variousadvancedtopics,
including generating content other than HTML (Chapter 11), security (Chapter 19), and deployment (Chapter 20).

After thesefirst sevenchapters,you shouldknow enoughto start writing your own Djangoprojects.The rest of the
material in this book will help fill in the missing pieces as you need them.

WeÕll start inChapter 8by doubling back and taking a closer look at views and URLconfs (introduced first inChapter 3).
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Chapter 8: Advanced Views and
URLconfs

In Chapter 3, we explainedthe basicsof Djangoview functionsand URLconfs.This chaptergoesinto more detail about
advanced functionality in those two pieces of the framework.

URLCONF TRICKS

ThereÕsnothingÒspecialÓaboutURLconfsÑ like anythingelsein Django,theyÕrejust Pythoncode.You cantakeadvantage
of this in several ways, as described in the sections that follow.

Streamlining Function Imports

Consider this URLconf, which builds on the example in Chapter 3:

�G�S�P�N���E�K�B�O�H�P���D�P�O�G���V�S�M�T���E�F�G�B�V�M�U�T���J�N�Q�P�S�U����
�G�S�P�N���N�Z�T�J�U�F���W�J�F�X�T���J�N�Q�P�S�U���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
���I�P�V�S�T�@�B�I�F�B�E�
���I�P�V�S�T�@�C�F�I�J�O�E�

�O�P�X�@�J�O�@�D�I�J�D�B�H�P�
���O�P�X�@�J�O�@�M�P�O�E�P�O

�V�S�M�Q�B�U�U�F�S�O�T�������Q�B�U�U�F�S�O�T�	�����

�	�S���?�O�P�X�������
���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
�

�	�S���?�O�P�X���Q�M�V�T�	�=�E�\���
���^�
�I�P�V�S�T�������
���I�P�V�S�T�@�B�I�F�B�E�
�

�	�S���?�O�P�X���N�J�O�V�T�	�=�E�\���
���^�
�I�P�V�S�T�������
���I�P�V�S�T�@�C�F�I�J�O�E�
�

�	�S���?�O�P�X���J�O�@�D�I�J�D�B�H�P�������
���O�P�X�@�J�O�@�D�I�J�D�B�H�P�
�

�	�S���?�O�P�X���J�O�@�M�P�O�E�P�O�������
���O�P�X�@�J�O�@�M�P�O�E�P�O�
�


�


As explainedin Chapter 3, eachentry in the URLconfincludesits associatedview function,passeddirectly asa function
object. This means itÕs necessary to import the view functions at the top of the module.

But asa Djangoapplicationgrows in complexity,its URLconfgrows,too, andkeepingthose imports canbe tediousto
manage.(For eachnew view function,you haveto rememberto import it, and the import statementtends to get overly
long if you use this approach.)ItÕspossibleto avoid that tedium by importing the �W�J�F�X�Tmodule itself. This example
URLconf is equivalent to the previous one:

�G�S�P�N���E�K�B�O�H�P���D�P�O�G���V�S�M�T���E�F�G�B�V�M�U�T���J�N�Q�P�S�U����
�G�S�P�N���N�Z�T�J�U�F���J�N�Q�P�S�U���W�J�F�X�T

�V�S�M�Q�B�U�U�F�S�O�T�������Q�B�U�U�F�S�O�T�	�����

�	�S���?�O�P�X�������
���W�J�F�X�T���D�V�S�S�F�O�U�@�E�B�U�F�U�J�N�F�
�

�	�S���?�O�P�X���Q�M�V�T�	�=�E�\���
���^�
�I�P�V�S�T�������
���W�J�F�X�T���I�P�V�S�T�@�B�I�F�B�E�
�

�	�S���?�O�P�X���N�J�O�V�T�	�=�E�\���
���^�
�I�P�V�S�T�������
���W�J�F�X�T���I�P�V�S�T�@�C�F�I�J�O�E�
�

�	�S���?�O�P�X���J�O�@�D�I�J�D�B�H�P�������
���W�J�F�X�T���O�P�X�@�J�O�@�D�I�J�D�B�H�P�
�

�	�S���?�O�P�X���J�O�@�M�P�O�E�P�O�������
���W�J�F�X�T���O�P�X�@�J�O�@�M�P�O�E�P�O�
�


�
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