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The Definitive Guide to Django

Chapter 1: Introduction to Django

Thisbook is about Django,a Web developmentframework that savesyou time and makeswWeb developmenta joy. Using
Django, you can build and maintain high-quality Web applications with minimal fuss.

At its best,Web developments an exciting,creativeact; at its worst, it canbe a repetitive, frustratingnuisanceDjango
lets you focuson the fun stuff N the crux of your Web applicationN while easinghe 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 goal of this book is to makeyou a Djangoexpert. The focusis twofold. First, we explain,in depth, what Django
doesandhow to build Web applicationswith it. Secondwe discusshigher-levetonceptswhere appropriate, answeringhe
questionOHowcan| applythesetools effectivelyin my own projects?®y readingthis book, youOlearnthe 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 generatiofb framework§&o what exactly does that term mean?

To answerthat question,letOsonsiderthe designof a Web applicationwritten usingthe Common Gatewaylnterface
(CGI) standarda popularwayto write Web applicationgirca1998.1n those days,whenyou wrote a CGl applicationyou
did everythingyourselfN the equivalenbf bakinga cakefrom scratch.For example hereOa simpleCGI script, written in
Python, that displays the ten most recently published books from a database:

VTS CJO QZUIPO
JNQPSU .Z42-EC

QSJOU $POUFOU 5ZQF UFYU IUNM

QsSJou

QSJOU IUNM IFBE UJUMF #PPLT UJUMF IFBE
QSJOU CPEZ

QSJOU | #PPLT |

QSJOU VM

DPOOFDUJPO .Z42-EC DPOOFDU VTFS NF QBTTXE MFUNFJO EC N
DVSTPS DPOOFDUJPO DVSTPS
DVSTPS FYFDVUF 4&-&%5 OBNF '30. CPPLT 03%&3 #: QVC@EBUF %&4%
GPS SPX JO DVSTPS GFUDIBMM

QSJOouU MJ T MJ SPX< >

QSJOU VM
QSJOU CPEZ IUNM

DPOOFDUJPO DMPTF
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This code is straightforward.First, it prints a OContent-Type(ne, followed by a blankline, as required by CGI. It prints
someintroductory HTML, connectsto a databaseand executesa query that retrievesthe latestten 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 dynamicpagesuchasthis one, the write-it-from-scratch approachisnOhecessarilypad. For one thing,
this codeis simpleto comprehend\ evena novicedevelopercanreadthese16 linesof Pythonandunderstandall it does,
from start to finish. ThereOsothingelseto learn;no other codeto read.|tOslsosimpleto deploy:just savethis codein a
file caledM BUF T U C P P L, Tiplbad 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
shouldnOt be duplicated in each individual CGI script, so the pragmatic thing to do would be to refactor it into a
shared function.
¥ Should a developeeallyhave to worry about printing the OContent-TypeO 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 N the retrieval of books from the database N 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 intendsto solve. A Web framework provides a programming
infrastructurefor your applicationsso that you canfocuson writing clean,maintainableode without havingo reinventthe
wheel. In a nutshell, thatOs what Django does.

THE MVC DESIGN PATTERN

LetOslive in with a quick examplethat demonstratesthe differencebetweenthe previousapproachandthat undertaken
using a Web framework. HereOs how you might write the previous CGI code using Django:

NPEFMT QZ UIF EBUBCBTF UBCMFT
GSPN EKBOHP EC JNQPSU NPEFMT
DMBTT #PPL NPEFMT .PEFM

OBNF NPEFMT $IBS'JFME NBYMFOHUI
QVC@EBUF NPEFMT %BUF'JFME

WIFXT QZ UIF CVTJOFTT MPHJD

GSPN EKBOHP TIPSUDVUT JNQPSU SFOEFS@QUP@SFTQPOTF
GSPN NPEFMT JNQPSU #PPL

EFG MBUFTU@CPPLT SFRVFTU
CPPL@MJITU #PPL PCKFDUT PSEFS@CZ QVC@EBUF < >
SFUVSO SFOEFS@UP@SFTQPOTF MBUFTU@CPPLT IUNM \ CPPL@M
CPPL@OMJITUN
VSMT QZ UIF 63- DPOGJHVSBUJPO

GSPN EKBOHP DPOG VSMT EFGBVMUT JNQPSU
JNQPSU WJIFXT

VSMQBUUFSOT QBUUFSOT
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S MBUFTU WIFXT MBUFTU@CPPLT

MBUFTU@CPPLT IUNM UIF UFNQMBUF

I[UNM IFBE UJUMF #PPLT UJUMF IFBE
CPEZ

I #PPLT |

VM

\ GPS CPPL JO CPPL@MJTU ~

MJ \\ CPPL OBNF ~* MJ

\' FOEGPS ~

VM

CPEZ IUNM

DonOworry aboutthe particularsof howthis works just yet N we just want you to get a feelfor the overalldesignThe
main thing to note here is theeparation of concerns
¥ The NP E F M Tfil® @ntains a description of the database table, as a Python class. This is caitel dsing
this class, you can create, retrieve, update, and delete records in your database using simple Python code rather
than writing repetitive SQL statements.
¥ The WJF XT file£Zontains the business logic for the page, in M&8 U F T U @ C Pfinction. This function is
called aview
¥ The VSMT f{deZspecifies which view is called for a given URL pattern. In this case, the MBLU F Twill be
handled by theM B U F T U @ C Pfinkction.
¥ The MBUFTU @ C P P LiF ah BINWM template that describes the design of the page.
Takentogether, these pieceslooselyfollow the Model-View-Controller(MVC) designpattern. Simplyput, MVC definesa
way of developingsoftware so that the code for definingand accessinglata (the model) is separatefrom requestrouting
logic (the controller), which in turn is separate from the user interface (the view).

A key advantageof such an approachis that componentsare looselycoupled That is, each distinct piece of a
Django-poweredWeb applicationhasa singlekey purposeand canbe changedndependentlywithout affectingthe other
pieces.For example,a developercan changethe URL for a givenpart of the applicationwithout affectingthe underlying
implementationA designercanchangea pageG4TML without havingto touch the Pythoncodethat rendersit. A database
administratorcanrenamea databaseable and specifythe changen a singleplace rather than havingto 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 DjangoOs MVC philosophies in depth.

DJANGOOS HISTORY

Before we dive into more code, we shouldtake a momentto explainDjangoOiistory. ItOselpfulto understandwhy the
framework was created, because a knowledge of the history will put into context why Django works the way it does.
If youOveeenbuildingWeb applicationdor a while, youOrgrobablyfamiliarwith the problemsin the CGl examplewe
presented earlier. The classic Web developerOs path goes something like this:
1. Write a Web application from scratch.
Write another Web application from scratch.
Realize the application from step 1 shares much in common with the application from step 2.
Refactor the code so that application 1 shares code with application 2.
Repeat steps 2-4 several times.
6. Realize youOve invented a framework.
This is precisely how Django itself was created!
Djangogrew organicallyfrom real-world applicationswritten by a Web developmenteamin Lawrence Kansaslt was
born in the fall of 2003,whenthe Web programmersat the Lawrencdournal-WorltewspaperAdrian Holovaty and Simon

abrowd
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Willison, begarusingPythonto build applicationsThe World Onlineteam,responsibléor the productionandmaintenance
of severalocalnewssites, thrived in a developmenenvironmentdictatedby journalismdeadlinesFor the sitesN  including
LJWorld.com,Lawrence.comand KUsports.comN journalists(and managementjiemandedthat featuresbe addedand
entire applicationsbe built on an intenselyfast schedule pften with only days®r hoursotice. Thus, Adrian and Simon
developedatime-savingVeb developmentframeworkout of necessityN it wasthe only waythey could build maintainable
applications under the extreme deadlines.

In summer 2005, after havingdevelopedthis framework to a point where it was efficientlypowering most of World
OnlineOsites,the World Online team,which now includedJacolKaplan-Mossjecidedto releasethe framework asopen
source software. They released it in July 2005 and named it Django, after the jazz guitarist Django Reinhardt.

Although Django is how an open source project with contributors acrossthe planet, the original World Online
developersstill provide central guidancefor the frameworkOgrowth, and World Online contributes other important
aspects such as employee time, marketing materials, and hostingbandwidth for the frameworkOsWeb site
(http://'www.djangoproject.cony/

Thishistory is relevantbecausét helpsexplaintwo key matters. The first is DjangoO8sweespot.CBecausdjangowas
born in a news environment,it offers severalfeatures(particularlyits admin interface,coveredin Chapter 6) that are
particularlywell suited for Ocontent@ites N sites like eBay,craigslist.organd washingtonpost.conthat offer dynamic,
database-driveinformation. (DonOftet that turn you off, though N althoughDjangois particularlygood for developing
those sorts of sites,that doesnQprecludeit from beingan effectivetool for buildinganysort of dynamicWeb site. ThereOs
a difference between beirgarticularly effectimesomething and beirigeffectivat other things.)

The secondmatter to note is how DjangoOsrigins have shapedthe culture of its open source community.Because
Djangowas extracted from real-world code, rather than beingan academieexerciseor commercialproduct, it is acutely
focusedon solvingWeb developmenproblemsthat DjangoQdeveloperghemselvesiavefacedN andcontinueto face.As
a result, Djangoitself is activelyimproved on an almostdaily basis.The frameworkOsdevelopershavea keeninterest in
makingsure Djangosavegleveloperdime, producesapplicationghat are easyto maintainandperformswell underload. If
nothing else,the developersare motivatedby their own selfishdesiresto savethemselvedime and enjoy 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,isto makeyou a Djangoexpert, andwe believethe bestwayto teachis throughproseand
plenty of examplesrather thana providingan exhaustivebut blandcatalogof Djangofeatures.(As someoneonce said,you
canOt 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. Theyform the foundationof how to
useDjango;onceyouOveeadthem, youObe ableto build Django-poweredVeb sites.The remainingchapterswhich focus
on specific Django features, can be read in any order.

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

Required Programming Knowledge

Readerof this book shouldunderstandhe basicsof proceduralandobject-orientedprogrammingcontrol structures(J G
X1J M Bnd G P)Sdata structures (lists, hashes/dictionaries), variables, classes, and objects.

Experiencen Web developments, asyou mayexpect,very helpful but itOsiot 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 collection of librarieswritten in the PythonprogrammindanguageTo 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.


http://www.djangoproject.com/
http://www.djangoproject.com/
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If you haveexperienceprogrammingin Python,you should haveno trouble divingin. By and large,the Djangocode
doesnOperform Oblacknagicdi.e., programmingrickery whoseimplementationis difficultto explainor understand) For
you, learning Django will be a matter of learning DjangoOs conventions and APIs.

If you donOhaveexperienceprogrammingn Python,youQrén for atreat. ItOsasyto learnanda joy to use! Although
this book doesndincludea full Pythontutorial, it highlightsPythonfeaturesandfunctionalitywhere appropriate particularly
when code doesnGimmediatelymake sense Still, we recommendyou read the official Pythontutorial, availableonline at
http://docs.python.orgiit/. We also recommend Mark PilgrimOsfree book Dive Into Python available at
http://www.diveintopython.organd published in print by Apress.

New Django Features

As we noted earlier, Djangois frequentlyimproved,andit will likely havea number of usefulN evenessential 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 Ofuture-proofO as possible, so that whatever you read here will still be relevant in future
Django versions
¥ Actively update this book on its Web sithttp://www.djangobook.comko you can access the latest and greatest
documentation as soon as we write it
If you want to implementsomethingwith Djangothat isnOéxplainedin 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 and helpfuluser community.For helpwith anyaspectof DjangoN from
installation, to application design, to database design, to deployment N 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.

WhatOs Next

In the next chapter weOll get started with Django, covering installation and initial setup.
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We think itOsestto get a runningstart. The detailsand extent of the Djangoframework will be fleshedout in the later
chapters, but for now, trust us, this chapter will be fun.

InstallingDjangois easy Becauséjangoruns anywherePythondoes,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 youOleedto installPythonon your system DjangorequiresPython2.3or
higher.

If youOren Linuxor MacOS X, you probablyalreadyhavePythoninstalled Type Q Z U | Ri@ commandprompt (or in
Terminal, in OS X). If you see something like this, then Python is installed:

1ZUIPO .BS
<($% "QQMF $PNQVUFS *OD CVJME > PO EBSXJO
5ZQF IFMQ DPQZSJHIU DSFEJUT PS MJDFOTF GPS NPSF JOGPSN

Otherwise, if you see an error suchas D P NN B @ UG PV Q FouOlhaveto download and install Python. See
http://www.python.org/downloadb 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 installthe latest official releasefrom http://www.djangoproject.cordbwnload/ Djangousesthe
standard PythonE J T U V U ihstallation method, which in Linux land looks like this:

1. Download the tarball, which will be named something IlkeK B O H P UBS HJ

2. UBSY[WG@KBOHP UBS HJ

3. DE%KBOHP

4. TVERZUIPDFUVQ QDTUBMM
On Windows, we recommendusing7-Zip to handleall mannerof compressediles,including UB S HYoucandownload
7-Zip from http://lwww.djangoproject.com/r/7zip/

Changeinto someother directory andstart Q Z U | PiiGeverythingworked, you shouldbe ableto import the module

EKBOHP

JNQPSU EKBOHP
EKBOHP 7&34*0/
/IPOF
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Note

The Pythoninteractiveinterpreter is a command-lingprogramthat lets you write a Pythonprogram
interactively.To start it, just run the command Q Z U | Ri@he commandiine. Throughoutthis book, we
featureexamplePythoncodethatOgrinted asif itOdeingenteredin the interactiveinterpreter. The triple
greater-than signs () signify a Python prompt.

Installing Django from Subversion

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

Subversions afree, opensourcerevision-controlsystemsimilarto CVS,andthe Djangoteamusesit to managechanges
to the DjangocodebaseYou canusea Subversiortlientto grabthe very latestDjangosourcecode and,at anygiventime,
you can update your local version of the Django code, known as your localcheckoutto get the latest changesand
improvements made by Django developers.

The latestandgreatestDjangodevelopmentodeis referred to asthe trunk The Djangoteamruns production siteson
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 frektfpotisubversion.tigris.org/
and you can find excellent documentationhdtp://svnbook.red-bean.com/

2. Check out the trunk using the comman8W @ P1U U Q DPEF EKBOHPQSPKFDU DPN TWO E
USVOEKUSVOL

3. Create TJUF QBDLBHFT EKBant&d@eE K U S Vdddctory to it, or update your1:5)0/1"5)
topointto EKUSVOL

4. PlaceEKUSVOL EKB O drPyolrXkistem PATH. This directory includes management utilities such as
EKBOHP BENJO QZ

Tip:
If QU files are new to you, you can learn more about them at http://www.djangoproject.com/
python/site-module/

After downloadingfrom Subversionand following the preceding steps, thereOsno needto QZUIPOFUVQ QZ
J O T U BlyoMOve just done the work by hand!

Becausethe Djangotrunk changesften with bugfixes and feature additions,youOlprobablywant to updateit every
once in awhile N or hourly, if youOreeally obsessedTo updatethe code, just run the command T W O/ Q E B fdofn
within the E KU S Vdiréctory. When you run that command,Subversionwill contact http://code.djangoproject.com
determineif anycode haschangedandupdateyour local versionof the code with anychangedhat havebeenmadesince
you last updated. ItOs quite slick.

SETTING UP A DATABASE

DjangoQsnly prerequisiteis a working installationof Python.However, this book focuseson one of DjangoOsweetspots,
which is developingdatabase-backatieb sites,so youOlheedto installa databaseserver of somesort, for storing your
data.
If you just want to get started playingwith Django,skip aheadto the OStarting ProjectGsectionNbut trust us, youOll
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:
¥ PostgreSQLHttp://www.postgresqgl.ord/
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¥ SQLite 3 fttp://lwww.sqlite.orgy

¥ MySQL bttp://www.mysql.con)/
Work is in progressto support Microsoft SQL Server and Oracle. The Django Web site will alwayshave the latest
information about supported databases.

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

SQLitedeservesspecialnotice asa developmentool. 1tOsan extremely simplein-processdatabasesnginethat doesnOt
require any sort of server setup or configuration.ltOgy far the easiestto set up if you just want to play around with
Django, and itOs even included in the standard library of Python 2.5.

On Windows, obtainingdatabaselriver binariesis sometimesaninvolvedprocess.SinceyouOrgust gettingstarted with
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 youOreisingPostgreSQLyouOheedthe Q T Z D Ppa@dkagevailabldrom http://www.djangoproject.comipython-pgsal/
Take note of whether youQOre using version 1 or 2; youOll need this information later.

If youOre using PostgreSQL on Windows, you can find precompiled binaries of QTZDP QH
http://www.djangoproject.com/r/python-pgsql/windows/

Using Django with SQLite 3

If youOreisinga Pythonversionover 2.5, you alreadyhaveSQLite.If youOravorking with Python2.4 or older, youOleed
SQLite 3N not version 2Nfrom http://www.djangoproject.comisglite/ and the QZ TR M J peEkage from
http://www.djangoproject.com/r/python-sqlitélake sure you hav€® Z T R M ydydion 2.0.3 or higher.

On Windows, you can skip installingthe separateSQLite binaries,sincetheyOrestaticallylinked into the QZTRMJUF
binaries.

Using Django with MySQL

DjangorequiresMySQL4.0or aboveihe 3.x versionsdonOsupport nestedsubqueriesandsomeother fairly standardSQL
statements. YouOll also need th# 4 2 - Egaickage fronfttp://www.djangoproject.com/r/python-mysgl/

Using Django Without a Database

As mentionedearlier, DjangodoesnOactuallyrequire a databaself you just want to useit to serve dynamicpagesthat
don®t hit a database, thatOs perfectly fine.

With that said,bearin mind that some of the extra tools bundledwith Djangodo require a databaseso if you choose
not to use a database, youOll miss out on those features. (We highlight these features throughout this book.)

STARTING A PROJECT

A projectis a collection of settingsfor aninstanceof Django,includingdatabaseconfiguration,Django-specifioptions,and
application-specific settings.

If this is your first time usingDjango,youQlhaveto take care of someinitial setup.Create a new directory to start
working in, perhaps something likd PNF VTFS OBNF E KapdPdRdnge into that directory.

Note
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EKBOHP BE N 3l@ul@k® on your systempathif you installedDjangoviaits TF UV Q ufilify.

If you checkedout from Subversionyou canfind it in EK U SV @ K B O HOR) GBinceyouOlbe using

EKBOHP BE N #fen(z@nsideraddingit to your path.On Unix, you cando so by symlinkingrom

VTSMPDBGAUOusing a command such as TVEPMO T QBUIUPEKBOHRO

EKBOHP BENJO/QIMPDBGUOEKBOHP BE N.J Widdows, youOlheedto update
your 1" 5 )environment variable.

Run the command EKBOHP BENJOUBS U QS P KN-DIU Ud-createa N Z T J Wikectory in your current
directory.
LetOs look at whaf U B S U Q S Pdteated)

NZTJUF
@@Jo0JU@@ QZ
NBOBHF QZ
TFUUJOHT QZ
VSMT QZ

These files are as follows:
¥ @ @ JOJU @Adile@equired for Python treat the directory as a package (i.e., a group of modules)
¥ N B OB HE Agdmmand-line utility that lets you interact with this Django project in various ways
¥ TFUUJO H TSeptirigs/configuration for this Django project
¥ VSMT Qi URL declarations for this Django project; a Otable of contentsO of your Django-powered site

Where Should This Directory Live?

If your backgrounds in PHP,youOr@robablyusedto putting code under the Web serverOdocument
root (in aplacesuchas W B SX X)XWith Django,you donOtlo that. [tOsot a good ideato put anyof
this Python code within your Web serverOdocumentroot, becausen doingso you risk the possibility
that people will be able to view your code over the Web. ThatOs not good for security.

Put your code in some directorgutside of the document root.

The Development Server

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

Changento the N Z T J difectory, if you havenCtiready andrun the commandQ ZUIP®BOBHF ®ZOTFSWFS
YouOll see something like this:

7BMJEBUJOH NPEFMT
FSSPST GPVOE

%KBOHP WFSTJPO VTJOH TFUUJOHT NZTJUF TFUUJOHT
FWFMPQNFOU TFSWFS JT SVOOJOH BU 1UUQ
2VJU UIF TFSWFS XJUI $0/530- $

Although the developmentserver is extremely nice for, well, development,resist the temptation to use this server in
anythingresemblinga production environment.The developmentserver canhandleonly a singlerequestat a time reliably,
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andit hasnot gonethrough a security audit of any sort. When the time comesto launchyour site, see Chapter 20 for
information on how to deploy Django.

Changing the Host or the Port
By default,the SV O T F S véiRiBandstarts the developmentserveron port 8000, listeningonly for
local connections. If you want to change the serverOs port, pass it as a command-line argument:

QZUIPO NBOBHF QZ SVOTFSWFS

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

QZUIPO NBOBHF QZ SVOTFSWES

will make Django listen on any network interface, thus allowing other computersto connectto the
development server.

Now that the serverOsinning,visit http://127.0.0.1:80004ith your Web browser. YouObeea OWelcomeo Django(page
shaded a pleasant pastel blue. It worked!

WHATOS NEXT?

Now that you haveeverythinginstalledand the developmentserver running,in the next chapteryouOhrite some basic
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 doesnOactuallydo anythingusefulyetNall it doesis displaythe Oltworked!OmessageletOshangethat. This
chapter introduces how to create dynamic Web pages with Django.

YOUR FIRST VIEW: DYNAMIC CONTENT

As our first goal, letOsreatea Web pagethat displayghe current date andtime. Thisis a good exampleof a dynamiéVeb
page becausehe contentsof the pageare not staticNrather, the contentschangeaccordingto the result of acomputation
(in this case,a calculationof the current time). This simple exampledoesnOinvolve a databaseor any sort of user
inputNjust the output of your serverQOs internal clock.

To createthis pageweOlvrite a viewfunctionA view function,or viewfor short, is simplya Pythonfunctionthat takesa
Web requestandreturns aWeb responseThisresponsecanbe the HTML contentsof aWeb pageor aredirect,or a404
error, or an XML document,or an imageE or anything,really. The view itself contains whatever arbitrary logic is
necessaryo return that response This code canlive anywhereyou want, aslong asitOn your Pythonpath. ThereOso
other requirementNno Omagic,80 to speak.For the sake of putting the code somewherdetOscreate a file called
WJIFXT iQtde N Z T J diFectory, which you created in the previous chapter.

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

GSPN EKBOHP IUUQ JNQPSU J)UUQ3FTQPOTF
JNQPSU EBUFUJNF

EFG DVSSFOU@EBUFUJNF SFRVFTU
OPX EBUFUJNF EBUFUJNF OPX
IUNM IUNM CPEZ *U JT OPX T CPEZ IUNM OPX
SFUVSO )UUQ3FTQPOTF IUNM

LetOs step through this code one line at a time:

¥ First, we import the class) UU Q 3F T Q PabigHivesin the EKB O H P | bthadQle. See AppendixH for
further details on the) UU Q 3F R\VaRd)W U Q 3 F T Q BHEELE.

¥ Thenwe import the E B U F U Ib#ule from PythonOstandardlibrary, the set of usefulmodulesthat comes
with Python.The E B U F U Jm\bBule containsseveralfunctionsand classedor dealingwith datesand times,
including a function that returns the current time.

¥ Next, we definea functioncalled DV S S F O U @ E B.UlRidis)theRview function. Eachview function takesan
) U U Q 3 F R \bbj&dtas its first parameter, which is typically nanfe¢ RV E T U

Note that the nameof the view functiondoesnQnatter; it doesnCttaveto be namedin a certainwayin order

for Djangoto recognizeit. WeOreallingit DV S S F O U @ E B heFelbgdaEsdghat nameclearlyindicateswhat
it does,but it could justaswellbe named TVQFS@EVQFS @B XFTPNF @, DNs8rBdtingequally N F
revolting. Django doesnOt care. The next section explains how Django finds this function.

¥ Thefirst line of code within the function calculateghe current datetime,asa EBUFUJNF E B UdbjgcdN F
and stores that as the local variab@ P. X
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¥ The secondline of code within the function constructsan HTML responseusingPythonOrmat-stringcapability.
The T within the stringis a placeholderandthe percentsignafter the string meansOReplacthe T with the
value of the variabled P.& (Yes, the HTML is invalid, but weOre trying to keep the example simple and short.)

¥ Finallythe viewreturnsan ) U U Q 3 F T Q Plgettifhat containsthe generatedresponse Eachview functionis
responsible for returning an U U Q 3 F T Q BIeTtF(There are exceptions, but weOll get to those later.)

DjangoOs Time Zone
Djangoincludesa 5*.& @ ; O /s&tting that defaultsto "N F S J Dl J D B HFhis probably isnOt
where you live, so you might want to change it in yolF U U J O H TS&@ Appendix E for details.

MAPPING URLS TO VIEWS

So,to recap,this view functionreturns an HTML pagethat includesthe current date andtime. But how do we tell Django
to use this code? ThatOs whelLconfsome in.

A URLcorit like a table of contentsfor your Django-poweredNeb site. BasicallyitOs mappingoetweenURL patterns
andthe view functionsthat shouldbe calledfor those URL patterns.ltOsiow you tell Django,OForthis URL, call this code,
and for that URL, call that code.O Remember that the view functions need to be on the Python path.

Your Python Path

Your Pythorpath is the list of directories on your systemwhere Pythonlooks when you use the
Python J N Q P Safement.

For example, letOssay your Python path is set to < VTSMJOQZUIPO
TIJUF QBDLBHFTPNFVTFSOBEEKD P E B If you executethe Pythoncode GSP & P P
J N Q P S@B, Pythonwill first checkfor a modulecalled G P P Qnzhe current directory. (The first
entry in the Pythonpath,an empty string, meansOthecurrent directory.O)f that file doesnG¢xist, Python
will look for the file VTSMJOQZUIPO TJUF QBDLBGFF Qfzhat file doesnOexist, it
will try IPNFVTFSOBEKDPEFPP QEinally, if that file doesnOtexist, it will raise
*NQPSU&SSPS

If youOrénterestedin seeinghe valueof your Pythonpath, start the Pythoninteractiveinterpreter and
type JN Q P STUZ,Trollowed by Q SJOUZT QBUI

Generallyyou donOhaveto worry aboutsettingyour PythonpathNPython and Djangowill take care

of thingsfor you automaticallypehindthe scenes(If youOreurious,settingthe Pythonpathis one of the
things that theN B O B H Ffil@dbes.)

When you executed EKBOHP BENJDU®BZS U Q S Pik FhB previouschapter,the script created a URLconffor
you automatically: the fil&y S M T .Qe&ZOs edit that file. By default, it looks something like this:

GSPN EKBOHP DPOG VSMT EFGBVMUT JNQPSU
VSMQBUUFSOT QBUUFSOT

&YBNQMF

S ?NZTJUF JODMVEF NZTJUF BQQT GPP VSMT GPP

60ODPNNFOU UIJT GPS BENJO
S ?BENJO JODMVEF EKBOHP DPOUSJC BENJO VSMT

LetOs step through this code one line at a time:

17



The Definitive Guide to Django

¥ The first line imports all objects fromth&@ KBOHP DPOG VSMT mmbdalB,\hkeludifig a function called
QBUUFSOT
¥ The second line calls the functio B U U F S @iid saves the result into a variable cad&E M QB U URI®RO T
Q B U U F S QuRction gets passed only a single argumentNthe empty string. The rest of the lines are
commented out. (The string can be used to supply a common prefix for view functions, but well skip this
advanced usage for now.)
The main thing to note here is the variable VS M Q B U U mvBi€h Django expectsto find in your 3005@ 63-$0/"
module. This variable defines the mapping between URLs and the code that handles those URLSs.

By default,everythingin the URLconfis commentedoutNyour Djangoapplicationis a blankslate.(As a sidenote, thatOs
how Djangoknew to show you the Oltworked!Opagein the last chapter.If your URLconfis empty, Djangoassumes/ou
just started a new project and, hence, displays that message.)

LetOs edit this file to expose o VS SFOU @ E BUdwmJ JN F

GSPN EKBOHP DPOG VSMT EFGBVMUT JNQPSU
GSPN NZTJUF WJIJFXT JNQPSU DVSSFOU@EBUFUJNF

VSMQBUUFSOT QBUUFSOT
S UJINF DVSSFOU@EBUFUJNF

We madetwo changeshere. First,we importedthe DVSSFO U @ E B Wdwdrdmd s module(NZTJUWJFXT,QZ
which translatesinto NZTJUF WJmRXHAython import syntax). Next, we added the line S ?UJNF
DV SSFOU@ E B U FTHigIM&is referred to asa URLpatteiditOsa 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 UJNF should be handled by the
DV SSFOU @ E B Weénwduhbtien.
A few things are worth pointing out:
¥ Note that, in this examplewe passedhe DV SS F O U @ E B Udwduhhtibn asan object without callingthe
function. This is a key feature of Python (and other dynamiclanguagesfunctionsare first-classobjects, which
means you can pass them around just like any other variables. Cool stuff, eh?
¥ The Sin S ?UJNF meansthat ? UJN F is a Pythonraw string. This allows regular expressiongo be
written without overly verbose escaping.
¥ You should exclude the expected slashat the beginningof the ?UJNF 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( 9 anddollar signcharacter( ) are important. The caret meansOrequirethat the pattern
matchesthe start of the string,Gand the dollar sign meansOrequirethat the pattern matchesthe end of the
string.O

This conceptis best explainedby example.lf we hadinsteadusedthe pattern ? U JN F (without a dollar
signat the end),then anyURL that startswith U J N Fwould match,suchas UJNFG P&d U JN FC B, 8ot
just U JN E Similarlyif we hadleft off the initial caret character( UJN F ), Djangowould matchanyURL
that endswith U JN Fsuchas G P PC B SU J N FThus,we useboth the caret anddollar signto ensurethat
only the URL U J N Fmatches. Nothing more, nothing less.

You may be wonderingwhat happensif someonerequests U J N Frhis is handledas youOcope (via a
redirect) aslongasthe "11&/% @ 4 -Sett)ngis 5 S V. FSeeAppendixE for some good bedtime readingon
this topic.)

To test our changedso the URLconf,start the Django developmentserver, as you did in Chapter 2, by running the
command QZUIP®IBOBHF Q@X OTFSWFwu left it running, thatOsfine, too. The developmentserver
automaticallydetects changesto your Python code and reloads as necessaryso you donOthaveto restart the server
betweenchanges.Yhe serveris runningat the address| U U Q , SO openup a Web browser and
goto lTUUQ U JN F. You should see the output of your Django view.

Hooray! YouOve made your first Django-powered Web page.
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Regular Expressions

Regularexpressionfor regexgsare a compact way of specifyingpatterns in text. While Django
URLconfsallow arbitrary regexesfor powerful URL-matchingcapability,youOlprobably use only a few
regex patterns in practice. HereOs 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)

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

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

HOW DJANGO PROCESSES A REQUEST

We shouldpoint out severalthingsabout what just happenedHereOshe nitty-gritty of what goeson when you run the
Django development server and make requests to Web pages:
¥ The command QZUIPOBOBHF Q¥ OTFS\Whp®ts a file called TFUUJO H TfraggnZthe same
directory. This file containsall sorts of optional configurationfor this particular Djangoinstance but one of the
most important settingsis 3005@ 63-$0he 3005 @ 6 3 - $8etting tells Django which Python module
should be used as the URLconf for this Web site.
Rememberwhen EKBOHP BENJDUBZA U Q S Pitdaiedthe fles TFUUJOHRBNQYSMT QZ
Well, the autogeneratedTFUUJOH ThaQa 3005 @ 6 3 - $that points to the autogeneratedV SMT .Q Z
Convenient.
¥ When arequestcomesinNsay, a requestto the URL U J N KiDjango loadsthe URLconfpointedto by the
3005 @ 6 3 - $8etting. Then it checkseach of the URLpatternsin that URLconfin order, comparingthe
requestedURL with the patternsone at atime, until it findsone that matchesWhen it findsone that matchesijt
callsthe view function associatedvith that pattern, passingan ) U U Q 3 F R Vdbjédtasthe first parameterto
the function. (More on) U U Q 3 F R Mdter.Y
¥ The view function is responsible for returning 3rJ U Q 3 F T Q BIeTtF
You now know the basicsof how to make Django-poweredpagesltOsjuite simple,reallyNjust write view functionsand
mapthem to URLsvia URLconfs.You might think it would be slow to map URLsto functionsusinga seriesof regular
expressions, but youOd 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 typicalflowNURLconf resolutionto a view functionwhichreturnsan ) U U Q 3 F T Q Rd@rTie short-circuitedor
augmentedvia middleware.The deep secretsof middlewarewill be fully coveredin 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 requestcomesin from the browser, a server-specifithandlerconstructsthe ) U U Q 3 F R Vgagsedio
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 VdbjEditis as well as providing specialhandlingfor specifictypes of requests.If either returns an
JUUQ3FTQ MdeBsing bypasses the view.

Bugsslip by eventhe best programmers,but exceptiormiddleware&an help squashthem. If a view function raisesan
exception, control passesto the Exceptionmiddleware.If this middlewaredoes not return an )UU Q3 FT Q PtieT F
exception is re-raised.

Even then, all is not lost. Django includes default views that create a friendly 404 and 500 response.

Finally responseniddliewares goodfor post-processingn ) U U Q 3 F T Q R BefforeitOsentto the browser or doing
cleanup of request-specific resources.

URLCONFS AND LOOSE COUPLING

NowOsa good time to highlighta key philosophybehind URLconfsand behind Djangoin general:the principle of loose
coupling Simply put, loose couplingis a software-developmengapproachthat valuesthe importance of makingpieces
interchangeabldf two piecesof code are loosely coupled,then changesnadeto one of the pieceswill havelittle or no
effect on the other.

DjangoOdRLconfsare a good exampleof this principlein practice.In a DjangoWeb applicationthe URL definitionsand
the view functionsthey callare looselycoupled;that is, the decisionof whatthe URL shouldbe for a givenfunction,andthe
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implementationof the function itself, reside in two separateplaces.This lets a developerswitch out one piece without
affecting the other.

In contrast, other Web developmentplatformscouplethe URL to the program.In typical PHP (http://www.php.nety
applicationsfor example the URL of your applicationis designatecby where you placethe code on your filesystemlIn
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 andtime. If we wantedto
changethe URL for the applicationN say,moveit from UJNRo DV SSF O U UNIwg FEould makea quick changeto
the URLconf,without havingto worry about the underlyingimplementationof the function. Similarly,if we wanted to
changehe view functionNalteringits logic somehowNwe could do that without affectinghe URLto whichthe functionis
bound. Furthermore, if we wantedto exposethe current-date functionalityat severaURLs,we could easilytake care of
that by editing the URLconf, without having to touch the view code.

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

404 ERRORS

In our URLconfthus far, weOvedefinedonly a singleURLpatternthe one that handlesequeststo the URL U J N FWhat
happens when a different URL is requested?

To find out, try runningthe Django developmentserver and hitting a pagesuchas U U Q
IFMMPr 1UUQ EPFT OPU FY,Jflven lUUQ (the site
OrootO)You shouldseea OPageot foundOmessagéseeFigure3-2). (Pretty, isnOit? We Djangopeoplesure do like our
pastel colors.) Django displays this message because you requested a URL thatOs not defined in your URLconf.

Figure 3-2. DjangoOs 404 page
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The utility of this pagegoesbeyondthe basic404 error messaget alsotells you preciselywhich URLconfDjangousedand
every pattern in that URLconf. From that information, you should be able to tell why the requested URL threw a 404.

Naturally,this is sensitiveénformationintendedonly for you, the Web developer If this were a production site deployed
live on the Internet, we wouldnOtvantto exposethat informationto the public.For that reason this OPagaot found(page
is only displayedf your Djangoproject is in debugnode WeOlexplainhow to deactivatedebugmode later. For now, just
know that every Django project 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 examplethe contentsof the pageNthe current datetimeN were dynamicbut 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.
LetOsreate a secondview that displayshe current date andtime offset by a certain number of hours. The goalis to
craft a site in sucha way that the page UJNFQ MV T displaysthe datetime one hour into the future, the page
UJNRQMVT displaysthe datetime two hours into the future, the page UJNFQ MV T displaysthe datetime
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:

VSMQBUUFSOT QBUUFSOT

S UJINF DVSSFOU@EBUFUJNF

S 2UIJNF QMVT POF@IPVS@BIFBE

S UINF QMVT UXP@IPVST@BIFBE
S 2UIJNF QMVT UISFF@IPVST@BIFBE
S UINF QMVT GPVS@IPVST@BIFBE

Clearly, this line of thoughtis flawed.Not only would this result in redundantview functions,but alsothe applicationis
fundamentallyimited to supportingonly the predefinedhour rangesNone two, three, or four hours.If, all of a suddenye
wantedto createa pagethat displayedhe time fivehoursinto the future, weOdhaveto createa separateview andURLconf
line for that, furthering the duplication and insanity. We need to do some abstraction here.

A Word About Pretty URLS

If youOrexperiencedin another Web developmentplatform, suchas PHPor Javayou may be thinking, OHeyJetOsise a
query string parameter!Gsomethingike UJNFQMV T | P V Sifi whichthe hourswould be designatedythe |1PV ST
parameter in the URLOs query string (the part after the

You can do that with Django (and weOlkell you how later, if you really must know), but one of DjangoOsore
philosophiess that URLsshouldbe beautiful.The URL UJN FQ MV T isfar cleaner,simpler,more readable gasierto
recite to somebodyaloudandE just plain prettier than its query string counterpart. Pretty URLsare a signof a quality
Web application.

DjangoOs URLconf system encourages pretty URLs by making it easier to use pretty URG&dhan

Wildcard URLpatterns

Continuingwith our 1PV ST @ B | &@rple,letOput a wildcard in the URLpattern.As we mentioned previously,a
URLpattern is a regular expression; hence, we can use the regular expression patteta match one or more digits:

GSPN EKBOHP DPOG VSMT EFGBVMUT JNQPSU
GSPN NZTJUF WJIJFXT JNQPSU DVSSFOU@EBUFUJNF IPVST@BIFBE
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VSMQBUUFSOT QBUUFSOT
S UJINF DVSSFOU@EBUFUJNF
S 2UINF QMVT =E IPVST@BIFBE

This URLpattern will match any URL suchas UJNFRQMVT, UJNRKRMVT , or even UJNRQMVT
. Cometo think of it, letO$imit it so that the maximumallowedoffsetis 99 hours. That meanswe want
to allow either one- or two-digit numbersNin regular expression syntax, that translates m®®\  #

S 2UIJNF QMVT =E\ A~ IPVST@BIFBE

Note

When buildingWeb applicationsjtOsalwaysimportant to consider the most outlandishdata input
possible,and decide whether or not the applicationshould support that input. WeOvecurtailed the
outlandishnessere by limiting the offsetto 99 hours. And, by the way, The Outlandishnesurtailers
would be a fantastic, if verbose, band name.

Now that weOvdesignated wildcardfor the URL,we needa way of passindhat 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 wantto save.n the caseof our examplewe wantto savewhatevernumberwasenteredin the URL,
so letOs put parentheses around th&\  #

S 2UIJNF QMVT =E\ A~ IPVST@BIFBE

If youOrdamiliarwith regularexpressionsyouQlbe right at home here; weOraisingparentheseso capturedatafrom the

matched text.
The final URLconf, including our previosV S S F O U @ E B UdwJIddkd-like this:

GSPN EKBOHP DPOG VSMT EFGBVMUT JNQPSU
GSPN NZTJUF WJFXT JNQPSU DVSSFOU@EBUFUJNF IPVST@BIFBE

VSMQBUUFSOT QBUUFSOT

S ?2UJNF DVSSFOU@EBUFUJNF
S 2UJNF QMVT =E\ ~ IPVST@BIFBE

With that taken care of, letOs write theP V S T @ B NeeBVE

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 youOrea 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 hasthe advantageof givingyou a clear to-do list, and it essentiallydefinesthe parameter
requirements for the view functions youOll need to write.

If youOrenore of a bottom-up developer,you might prefer to write the viewsfirst, and then anchor
them to URLSs afterward. ThatOs OK, too.

In the end, it comes down to which technique fits your brain the best. Both approaches are valid.
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IPVST@ B lis\®E similarto the DVS SF O U @ E B Wéwmwé Wrbte earlier,with a keydifferenceit takesanextra
argument, the number of hours of offset. Add thisWJFXT:QZ

EFG IPVST@BIFBE SFRVFTU PGGTFU
PGGTFU JOU PGGTFU
EU EBUFUJNF EBUFUJNF OPX EBUFUJNF UJNFEFMUB IPVST PGC
IUNM IUNM CPEZ *O T IPVS T JU XJMM CF T CPEZ IUNM
PGGTFU EU
SFUVSO JUUQ3FTQPOTF IUNM

LetOs step through this code one line at a time:
¥ Justaswe did for our DVS SF O U @ E B UdwmMieNrport the classEKBOHP 1UUQ )UUQ3&OQPOTF
the EB U F U jiddule.
¥ The view function,| PV ST @ B | RBastwoparameters;SFRV FahlPGGTF U
¥ SFRVFiFah)UUQ 3FR \Wbjgdtl justasin DVSSFOU @ E B.WeQIBadyiFagaineachview
alwaydakes an) U U Q 3 F R \bBj&das its first parameter.
¥ P G G T the string capturedby the parenthesesn the URLpattern.For example,if the requested
URLwere UJNRQMVT, then PG G T Wwadlld be the string . If the requestedURL were
UJNFRQMVT ,then PG G TWwaduld be the string . Note that capturedstringswill always
be stringsnot integers, even if the string is composed of only digits, such as.

We decidedto callthe variable P G G T, Bulyou cancallit whateveryouOtike, aslongasitOs valid
Pythonidentifier. The variablenamedoesnOmnatter; all that mattersis that itOghe secondargumentto
the function (after S F R V B.TtOslsopossibleto usekeyword, rather than positional, argumentsn an
URLconf. We cover that in Chapter 8.

¥ The first thing we do within the function is callO U on P G G T. Ftils converts the string value to an integer.
Note that Pythonwill raisea 7 B MV F & Se&d¢eftionif you call J O U on avaluethat cannotbe converted
to aninteger,suchasthe string G P P However, in this examplewe donOhaveto worry about catchingthat
exception,becausewne canbe certain P G G TWilUbe a string containingonly digits.We know that becausehe
regular-expressiopatternin our URLconfN =E\  ~ Ncaptures only digits. Thisillustratesanothernicety of
URLconfs: they provide a fair level of input validation.
¥ The next line of the function showswhy we called JO U on P G G T BU this line, we calculatethe current
time plus a time offset of P G G T Rdurs, storing the resultin EUThe EBUFUJNF UJN Ffaretiotd B
requires the | P V Sparameter to be an integer.
¥ Next, we construct the HTML output of this view function, just aswe didin DVSSFOU @ E B.\AsdIN F
differencein this line from the previousline is that it usesPythonOfrmat-stringcapabilitywith two values not
just one. Hence, there are two T symbols in the string and a tuple of values to inseR.G G T F & U.
¥ Finally, we return ar) U U Q 3 F T Q Bf@he FTMLNagain, just as we didiDVSSFOU@EBUFUJNF
With that view function and URLconfwritten, start the Djangodevelopmentserver (if itOsot alreadyrunning),and visit
IlyuaQ UINRMVT to verify it works. Thentry 1UUQ UJNF
QMVT.Then lUUQ UINRMVT . Finallyyvisit lTUUQ UIJNF
QMVT to verify that the pattern in your URLconfonly acceptsone- or two-digit numbers;Djangoshoulddisplaya
OPagenot foundO error in this case, just as we saw in the 0404 ErrorsO section earlier. The URL
IlUuQ UJNF Q M V(With nohour designation) should also throw a 404.
If youOrdollowing alongwhile codingat the sametime, youOlhotice that the W JF X T filezhow containstwo views.
(We omittedthe DVSSFOU @ E B UdwirdiN the last set of exampledor clarity.) Puttogether, WJ F X T shauld
look like this:

GSPN EKBOHP IUUQ JNQPSU )UUQ3FTQPOTF
JNQPSU EBUFUJNF

EFG DVSSFOU@EBUFUJNF SFRVFTU

OPX EBUFUJNF EBUFUJNF OPX
ITUNM IUNM CPEZ *U JT OPX T CPEZ IUNM OPX
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SFUVSO J)UUQ3FTQPOTF IUNM

EFG IPVST@BIFBE SFRVFTU PGGTFU
PGGTFU JOU PGGTFU
EU EBUFUJNF EBUFUJNF OPX EBUFUJNF UJNFEFMUB IPVST PGC
IUNM IUNM CPEZ *O T IPVS T JU XJMM CF T CPEZ IUNM
PGGTFU EU
SFUVSO )UUQ3FTQPOTF IUNM

DJANGOOS PRETTY ERROR PAGES

Takea momentto admirethe fine Web applicatiorweOvenadeso far E now letOsreakit! WeOltleliberatelyintroduce a
Pythonerror into our WJF XT fQedy commentingoutthe PGGTFUJOU PGGTiRainthe IPVST@BIFBE

view:

EFG IPVST@BIFBE SFRVFTU PGGTFU
PGGTFU JOU PGGTFU
EU EBUFUJNF EBUFUJNF OPX EBUFUJNF UIJNFEFMUB IPVST PGC
IUNM IUNM CPEZ *O T IPVS T JU XJMM CF T CPEZ IUNM
PGGTFU EU
SFUVSO J)UUQ3FTQPOTF IUNM

Loadup the developmentiserverandnavigatdo UJNFQ MV T . YouOkeeanerror pagewith a significanemountof
information, includinga 5Z Q F & S $nesSagalisplayedat the verytop: VOTVQQPSUEQFKPSUJNFEFMUB
IPVSTDPNQPOFDWS
What happened®ell,the EBUFUJNF UJN HinEtMdrigBoectsthe | PV SFarameterto be aninteger,andwe
commentedout the bit of codethat converted P G G Tt ldninteger.ThatcausedEBUFUJNF U J N R& raisethB
57 Q F & S.39tBsthe typical kind of small bug that every programmer runs into at some point.
The point of this examplewasto demonstrateDjangoQOsrror pagesTakesometime 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 pageyou getthe keyinformationaboutthe exception:the type of exception,anyparametergo
the exception(the VO TV Q Q P SWZF@ Fessagén this case),the file in which the exceptionwasraised,
and the offending line number.
¥ Underthe key exceptioninformation,the pagedisplayshe full Pythontracebackfor this exception.Thisis similar
to the standardtracebackyou getin PythonOsommand-lingnterpreter, exceptitOsnore interactive.For each
frame in the stack, Djangodisplaysthe nameof the file, the functionimethod name,the line number, and the
source code of that line.
Click the line of source code (in dark gray),and youOlee severallinesfrom before and after the erroneous
line, to give you context.
Click OLocavarsQunder anyframein the stackto view a table of all local variablesand their valuesjn that
frame, at the exact point in the code at which the exception was raised. This debugging information is invaluable.
¥ Note the OSwitchto copy-and-pasteviewOtext under the OTracebackBeader. Click those words, and the
tracebackwill switchto a alternateversionthat canbe easilycopiedandpasted.Usethis whenyou wantto share
your exceptiontracebackwith others to get technicalsupportN suchasthe kind folks in the DjangolIRC chat
room or on the Django users mailing list.
¥ Next, the ORequeshformationGsectionincludesa wealth of information about 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 ORequesinformationOsection, the OSettings€ection lists all of the settingsfor this particular
Djangoinstallation.All the availablesettingsare coveredin 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 displayingnore informationin certainspeciakasessuchasthe caseof templatesyntax
errors. WeQllget to those later, when we discussthe Django template system.For now, uncommentthe PGGTF U
JOU P G G TiReuto get the view function working properly again.

Are you the type of programmerwho likesto debugwith the help of carefullyplaced Q S J Gtdtements¥ou canuse
the Djangoerror pageto do soNjust without the Q S J Gtdtements At any point in your view, temporarily insert an
BTTFS'WBMTtB trigger the error page.Then,you canview the local variablesand state of the program.(ThereOa
more advanced way to debug Django views, which weOll explain later, but this is the quickest and easiest.)

FinallyitObviousthat much of this information is sensitiveNit exposesthe innardsof your Pythoncode and Django
configurationNandit would be foolishto show this informationon the publicInternet. A maliciouspersoncould useit to
attempt to reverse-engineeyour Web applicationand do nastythings.For that reason,the Djangoerror pageis only
displayedwhen your Djangoproject is in debugmode. WeOlexplainhow to deactivatedebugmode later. For now, just
know that every Djangoproject is in debugmode automaticallywhen you start it. (Soundfamiliar?The OPageot foundO
errors, described in the 0404 ErrorsO section, work the same way.)

WHATOS NEXT?

WeOveso 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. WeOll dive into DjangoOs template enginaextiohapter
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In the previouschapter,you may have noticed somethingpeculiarin 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 shouldnOt have to edit Python code to get their job done; they should deal with HTML.
¥ Similarly, itOs 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 thesereasonsjtOsnuchcleanerandmore maintainabléo separatethe designof the pagefrom the Pythoncodeitself.
We can do this with Django@smplate systemwhich we discuss in this chapter.

TEMPLATE SYSTEM BASICS

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

LetOslive in with a simpleexampletemplate.This templatedescribesan HTML pagethat thanksa personfor placingan
order with a company. Think of it as a form letter:

I[UNM
IFBE UJUMF OSEFSJOH OPUJDF UJUMF IFBE

CPEZ
Q %FBS \\ QFSTPO@OBNF ~* Q

Q 5I1BOLT GPS QMBDJOH BO PSEFS GSPN \\ DPNQBOZ ~™ *U T TDIFEVM
TIJQ PO WTIJQ@EBUF]EBUF ' K : 2~ Q

Q )FSF BSF UIF JUFNT ZPV WF PSEFSFE Q

VM

\' GPS JUFN JO JUFN@MJTU ~
MJ \\ JUFN A~ MJ

\' FOEGPS ~»

VM

\ JG PSEFSFE@XBSSBOUZ ~
Q :PVS XBSSBOUZ JOGPSNBUJPO XJMM CF JODMVEFE JO UIF QBDLBHJ
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\' FOEJG ~»
Q 4JODFSFMZ CS \\W DPNQBOZzZ " Q

CPEZ
I[UNM

This template is basic HTML with some variables and template tags thrown in. LetOs step through it:
¥ Anytext surroundedby a pair of braces(e.g.,\\ QFSTP O @ @B N &variableThis meansOinserthe value
of the variablewith the givenname.CHow do we specifythe valuesof the variables®eOllget to that in a
moment.
¥ Any text thatOsurroundedby curly bracesand percent signs(e.g.,\ JGPSEFSFE@XBSSBiO& Z
template tagThe definition of a tag is quite broad: a tag just tells the template system to Odo something.O
This exampletemplatecontainstwo tagsthe \ GPSIUFNOJUFN @ M JTtdg(a G Ptag)andthe
\' JGPSEFSFE@ XBS 3Ba@ (a2J Gag).
A G Pfagactsasa simpleloop construct, letting you loop over eachitem in a sequenceAn J Gag,asyou
may expect, acts as a logical OifGstatement.In this particular case,the tag checkswhether the value of the
PSEFSFE @ X B g&iBoxdvaluateso 5 S V. Fit does,the templatesystemwill displayeverythingbetween
the\ JGPSEFSFE@XBSSB@UZ FOEJG\ If not, the templatesystemwonOdisplayit. The
template system also supports F M T F~ and other various logic statements.
¥ Finallythe secondparagraplof this templatehasan exampleof a filter, with which you canalter the displayof a
variable.In this example,\\ TIJQ@EBUF]EBWF :' ~AweOrgassinghe T1JQ @ E Basi&bleto
the E B Ufilter, givingthe E B Ufiker the argument ' K : . The E B Ufiker formatsdatesin a givenformat,
as specified by that argument. Filters are attached using a pipe charBctas & reference to Unix pipes.
EachDjangotemplatehasaccesdo severabuilt-in tagsandfilters, manyof which are discussedn the sectionsthat follow.
AppendixF containsthe full list of tagsand filters, and itOsa good ideato familiarizeyourselfwith that list so you know
whatOs possible. ItOs 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 a5 F N Q M BHjeEt by providing the raw template code as a string. Django also offers a way to create

5 F N Q M BHjeEts by designating the path to a template file on the filesystem; weOll examine that in a bit.
2. Callthe SF O E F $nethod of the 5 F N Q M BHjEEt 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 easiestway to create a 5F N Q M Bobjéct is to instantiate it directly. The 5F N Q M Beclass lives in the
EKBOHP UFN @Mi@é/dhdthe constructor takesone argument;the raw templatecode. LetOslip into the Python
interactive interpreter to see how this works in code.

Interactive Interpreter Examples

Throughoutthis book, we feature examplePythoninteractiveinterpreter sessionsYou canrecognize
theseexamplesy the triple greater-thansigns( ), which designatehe interpreterOgrompt. If youOre
copying examples from this book, donOt copy those greater-than signs.

Multiline statements in the interactive interpreter are padded with three dots (), for example:
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QSJOoU 50JT JT B
TUSJOH UIBU TQBOT
UISFF MJOFT
51T JT B
TUSJOH UIBU TQBOT
UISFF MJOFT
EFG NZ@GVODUJPO WBMVF
QSJOU WBMVF
NZ@GVODUJPO IFMMP
IFMMP

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

From within the project directory createdby EKBOHP BENJODU®ZS U Q S P (asdowdred in Chapter 2), type
QZUIP®BOBHF TMIF MtMstart the interactive interpreter. HereOs a basic walk-through:

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF
U 5FNQMBUF .Z OBNF JT \\ OBNF 2~
QSJOoOU U

If youOre following along interactively, youOll see something like this:

EKBOHP UFNQMBUF 5 FNQMBUF PCKFDU BU YC E G D

That YC E G Wil be different every time, and it doesnOteally matter; itOssimply the Python Oidentity®f the
5F N Q M BHjeEt.

Django Settings
When usingDjango,you needto tell Djangowhich settingsto use.Interactively this is typicallydone
usingQZUIP®BOBHF RIF M bt youOve got a few other options described in Appendix E.

When you createa 5 F N Q M Blyjeet, the template systemcompilesthe raw template code into an internal, optimized
form, ready for rendering.But if your template code includesany syntaxerrors, the callto 5F N Q M B UnHI causea
5FNQMBUF4Z0OUBX&ESP S

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF
U 5FNQMBUF \ OPUBUBH ~

5SBDFCBDL NPTU SFDFOU DBMM MBTU
'JMF TUEJO MJOF JO

EKBOHP UFNQMBUF 5FNQMBUF4Z0UBY&SSPS *OWBMJE CMPDL UBH

The system raises@FN Q M B U F 4 Z O U BX&pH@ Pos 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 Bljdet, you can passit databy givingit a contextA 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 representedin Django by the $ P O U Fd&fdds,which livesin the EKBOHP UFN @idBIEl Rs

constructor takes one optional argument:a dictionary mappingvariablenamesto variablevalues.Callthe 5SFNQMBUF
objectOsS F O E F $nethod with the context to OfillO the template:

GSPN EKBOHP UFNQMBUF JNQPSU $POUFYU 5FNQMBUF
U S5FNQMBUF .Z OBNF JT \\ OBNF 2~
D $POUFYU \ OBNF A4UFQIBOF 7
U SFOEFS D
.Z OBNF JT 4UFQIBOF

Dictionaries and Contexts

A Pythondictionaryis a mappingoetweenknown keysandvariablevaluesA $ P O U Figdimilarto a
dictionary, but a$ P O U Fpravides additional functionality, as covered in Chapter 10.

Variablenamesmustbeginwith aletter (A-Z or a-z)andmaycontaindigits,underscoresanddots. (Dots are a speciakase
weOll get to in a moment.) Variable names are case sensitive.

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

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
SBX@UFNQMBUF Q %FBS \\ QFSTPO@OBNF "™ Q

Q 5I1BOLT GPS PSEFSJOH \\ QSPEVDU ™ GSPN \\ DPNQBOZ ™ *U T
TDIFEVMFE

UP TIJQ PO W TIJQ@EBUF]EBUF "K : ™ Q

\' JG PSEFSFE@XBSSBOUz ~»

Q :PVS XBSSBOUZ JOGPSNBUJPO XJMM CF JODMVEFE JO UIF QBDLE
\' FOEJG ~

Q 4JODFSFMZ CS \WDPNQBOZ ™ Q
U 5FNQMBUF SBX@UFNQMBUF
JNQPSU EBUFUJNF
D $POUFYU \ QFSTPO@OBNF +PI1O 4NJUI
QSPEVDU 4VQFS -BXO .PXFS
DPNQBOZ OVUEPPS &RVIJQNFOU
TIJQ@EBUF EBUFUJNF EBUF
PSEFSFE@XBSSBOUZ 5SVF”"
U SFOEFS D
Q %FBS +PI1O 4NJUI Q =0=0 Q 5IBOLT GPS PSEFSJOH 4VQFS -BXO .P
OVUEPPS &RVIQNFOU *U T TDIFEVMFE =0OUP TI1JQ PO "QSJM Q =
Q :PVS XBSSBOUZ JOGPSNBUJPO XJMM CF JODMVEFE JO UIF QBDLBHJ
Q 4JODFSFMZ CS OVUEPPS &RVJQNFOU Q

LetOs step through this code one statement at a time:
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¥ First, we import the classe§ FN Q M Brid B P O U F WHich both live in the modu e KBOHP UFN.QMBUF

¥ We savethe raw text of our templateinto the variable S B X @ U F N QNtB th&t we usetriple quote marksto
designatethe string, becauset wraps over multiple lines;in Pythoncodde, stringsdesignatedvith singlequote
marks cannot be wrapped over multiple lines.

¥ Next, we create a template object) by passindS B X @ U F N QoM b= N Q M Blas& constructor.

¥ We import the E B U F U JhbEule from PythonOstandard library, becauseweOlineed it in the following
statement.

¥ Then, we createa $P O U Fabjgct, D The $ P O U Fabhktructor takes a Python dictionary, which maps
variablenamesto valuesHere, for examplewe specifythatthe QFSTP O @i® BAWHO4NJUJIQSPEVDU
is 4VQFSBXO P XF Sand so forth.

¥ Finallywe callthe S F O E F $nethodon our templateobject, passingt the context. Thisreturns the rendered
templateNthat is, it replacestemplatevariableswith the actualvaluesof the variablesandit executesanyblock

tags.
Note that the warranty paragraphwas displayedbecausethe PS EF S FE @ X B S/&Rliedaluatedto
5 S V. Alsonote thedate,"QSJM , Whichis displayedaccordingo the formatstring * K : .(We

explain format strings for theE B Ufiliker shortly.)
If youOranew to Python,you may wonder why this output includesnewline characters( = O) rather than
displayinghe line breaks.ThatObappenindecauseof a subtletyin the Pythoninteractiveinterpreter: the callto
U S F O E F Srefurns a string,andby defaultthe interactiveinterpreter displayshe representationf the string,
rather than the printed valueof the string. If you want to seethe string with line breaksdisplayedastrue line
breaks rather than = O characters, use the) S J Gtdtement:QSJOU SFOEFS D
Thoseare the fundamental®f usingthe Djangotemplatesystemjust write atemplate,createa 5 F N Q M BhjeEt, create
a $P O UF and call theS F O E F $nethod.

Multiple Contexts, Same Template

Once you have & F N Q M BHjEEt, you can render multiple contexts through it, for example:

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
U 5FNQMBUF )FMMP \\ OBNF 7~
QSJOU U SFOEFS $POUFYU \ OBNF +PIlO A
YEMMP +PIO
QSJOU U SFOEFS $POUFYU \ OBNF  +VMJF A
YEMMP +VMJF
QSJOU U SFOEFS $POUFYU \ OBNF 1BU ~
)EMMP 1BU

Whenever youOraisingthe sametemplate sourceto render multiple contexts like this, itOamore efficientto create the
5 F N Q M BhjeEtonce and then callS F O E F $n it multiple times:

#BE
GPS OBNF JO +PIO +VMJIF 1BU
U 5FNQMBUF )FMMP \\ OBNF """
QSJOU U SFOEFS $POUFYU \ OBNF OBNEF~*

(PPE
U B5FNQMBUF )FMMP \\ OBNF A7
GPS OBNF JO +PIO +VMJF 1BU
QSJOU U SFOEFS $POUFYU \ OBNF OBNF~

DjangoO®mplate parsingis quite fast. Behindthe scenesmost of the parsinghappensvia a singlecall to a short regular

expressionThisis in stark contrastto XML-basedemplateengineswhich incur the overheadof an XML parserandtend
to be orders of magnitude slower than DjangoOs template rendering engine.
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Context Variable Lookup

In the examplesso far, weOveassedsimple valuesin the contextsNmostly strings,plusa EBUFUJNF EBabple.
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 s bestillustratedwith a few examplesFor instance supposeyouOrgassing Pythondictionaryto a template.To
access the values of that dictionary by dictionary key, use a dot:

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
QFSTPO \ OBNF 4BMMZ BHF A
U S5FNQMBUF \\ QFSTPO OBNF A" JT \\ QFSTPO BHF "™ ZFBST PME
D $POUFYU \ QFSTPO QFSTPO"
U SFOEFS D
4BMMZ JT ZFBST PME

Similarly dots alsoallow accesf object attributes. For examplea Python EBUFUJNF Bigddthas ZFBINP OU |
and E B &ttributes, and you can use a dot to access those attributes in a Django template:

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
JNQPSU EBUFUJNF

E EBUFUJNF EBUF

E ZFBS

E NPOUI
E EBZ

U S5FNQMBUF 5IF NPOUI JT \\ EBUF NPOUI "™ BOE UIF ZFBS JT \\
EBUF ZFBS "

D $POUFYU \ EBUF E~*

U SFOEFS D
5F NPOUI JT BOE UIF ZFBS JT

This example uses a custom class:

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
DMBTT 1FSTPO PCKFDU

EFGC @@JOJU@@ TFMG GJSTU@OBNF MBTU@OBNF

TFMG GIJSTU@OBNF TFMG MBTU@OBNF GJSTU@OBNF MBTU(
U 5FNQMBUF )FMMP \\ QFSTPO GJSTU@OBNF " \\ QFSTPO MBTUC
D $POUFYU \ QFSTPO 1FSTPO +PIO ANJUI ~
U SFOEFS D
JEMMP +PIO 4NJUI

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

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
U S5FNQMBUF \\ WBS 2~ \W WBS VQQFS ~» \W WBS JTEJHJU ~~

U SFOEFS $POUFYU \ WBS IFMMP ~
IFMMP )&--0 'BMTF
U SFOEFS $POUFYU \ WBS n
5SVF
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Note that you donOincludeparenthesesn the method calls.Also, itOsiot possibleto passargumentgo 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:

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
U 5FNQMBUF *UFN JT \\ JUENT A2~
D $POUFYU \ JUFNT < BQQMFT CBOBOBT DBSSPUT >~
U SFOEFS D
*UFN JT DBSSPUT

Negative list indices are not allowed. For example, the template variable \\ JUFNT " would cause a
5FNQMBUF4ZOUBY&SSPS

Python Lists
Python lists have 0-based indices so that the first item is at index 0, the second is at index 1, and g0 on.

The dot lookups canbe summarizedike this: when the templatesystemencountersa dot in a variablename,it tries the
following lookups, in this order:
¥ Dictionary lookup (e.e.GPP< CB)S >
¥ Attribute lookup (e.g.,GPP COBS
¥ Method call (e.g.GPP CBPS
¥ List-index lookup (e.g. GPP<CBS>
The system uses the first lookup type that works. 1tOs short-circuit logic.
Dot lookupscanbe nestedmultiple levelsdeep.For instancethe followingexampleuses\\ QFSTPO OBNF VQQF:
A7 which translates into a dictionary lookugXF S TP O < O B &h# thren a method calM Q Q F §

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
QFSTPO \ OBNF 4BMMZ BHF A
U S5FNQMBUF \\ QFSTPO OBNF VQQFS "™ JT \\ QFSTPO BHF "™ ZFBS
D $POUFYU \ QFSTPO QFSTPO"
U SFOEFS D
4"--2JT ZFBST PME

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 raisesan exception, the exception will be propagated,unlessthe
exceptionhasan attribute TIMFO U @ W B SJB C M vGinEeBali¢ig S5 V. K the exceptiondoeshavea

TIMFOU@W B SJBC M Rt@ilmte,Xxiv Vaigble will render as an empty string, for example:

U S5FNQMBUF .Z OBNF JT \\ QFSTPO GJSTU@OBNF A~
DMBTT 1FSTPO$MBTT
EFG GISTU@OBNF TFMG
SBJTF "TTFSUJPO&SSPS GPP
Q 1FSTPOS$MBTT
U SFOEFS $POUFYU \ QFSTPO Q~
5SBDFCBDL NPTU SFDFOU DBMM MBTU

"TTFSUJPO&SSPS GPP

DMBTT 4IJMFOU"TTFSUJPO&SSPS "TTFSUJPO&SSPS
TIMFOU@WBSJBCMF@GBJMVSF 5SVF
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DMBTT 1FSTPOS$SMBTT
EFG GIJSTU@OBNF TFMG
SBJTF 4IJMFOU"TTFSUJPO&SSPS
Q 1FSTPOSMBTT
U SFOEFS $POUFYU \ QFSTPO Q"
.Z OBNF JT

¥ A method call will only work if the method hasno required argumentsOtherwise, the systemwill moveto the
next lookup type (list-index lookup).
¥ Obviously,somemethodshaveside effects,andit would be foolishat best,and possiblyevena securityhole, to
allow the template system to access them.
Say for instanceyou havea # B O L " D D Pobjectithat hasa E F M F U Fnethod. A templateshouldnGte
allowed to include something like\ BDDPVOU EFM¥UF
To prevent this, set the function attribut® M U F S T @dnBheg Biethod:

EFG EFMFUF TFMG
%FMFUF UIF BDDPVOU
EFMFUF BMUFST@EBUB 5SVF

The template systemwonOexecute any method markedin this way. In other words, if a templateincludes \\
BDDPVOU EF MWRhhFtag will not execute theE F M F U Fnethod. It will fail silently.

How Invalid Variables Are Handled

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

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
U 5FNQMBUF :PVS OBNF JT \\ OBNF 2~
U SFOEFS $POUFYU
:PVS OBNF JT
U SFOEFS $POUFYU \ WBS IFMMP ~
:PVS OBNF JT
U SFOEFS $POUFYU \ /". & IFMMP ~
:PVS OBNF JT
U SFOEFS $POUFYU \ /BNF IFMMP 2
:PVS OBNF JT

The systemfailssilentlyrather thanraisingan exceptionbecausétOsntendedto be resilientto humanerror. In this caseall
of the lookupsfailedbecausevariablenameshavethe wrong caseor name.In the real world, itOsinacceptabldéor a Web
site to become inaccessible due to a small template syntax error.

Note that itOspossibleto changeDjangoOslefault behavior in this regard, by tweakinga setting in your Django
configuration. We discuss this further in Chapter 10.

Playing with Context Objects

Most of the time, youOihstantiate $ P O U Fobjgctsby passingn a fully populateddictionaryto $ P O U F Y.Butyou can
add and delete items from & P O U Fobject once itOs been instantiated, too, using standard Python dictionary syntax:

GSPN EKBOHP UFNQMBUF JNQPSU $POUFYU
D $POUFYU \ GPP cBS ~
D< GPP >
CBS
EFM D< GPP >
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D< GPP >

D< OFXWBSJBCMF > IFMMP
D< OFXWBSJBCMF >
IFMMP

BASIC TEMPLATE TAGS AND FILTERS

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

Tags

if/felse

The\ JG ~tagevaluatesa variableandif that variableis Otrue(i.e.,it exists,is not empty,andis not a falseBoolean
value), the system will display everything betwéen JG ~and\ F O E J Q" for example:

\ JG UPEBZ@JT@XFFLFOE ~
Q 8FMDPNF UP UIF XFFLFOE Q
\' FOEJG ~

An\ FMTF~tag is optional:

\ JG UPEBZ@JT@XFFLFOE ~*

Q 8FMDPNF UP UIF XFFLFOE Q
\' FMTF ~

Q (FU CBDL UP XPSL Q
\' FOEJG ~»

Python OTruthinessO
In Python,the emptylist (< %, tuple (), dictionary(\?), string( ), zero ( ), andthe specialobject
/P O &re ' B M Tir a Boolean context. Everything elseSsS V. F

The\ JG ~tag acceptsB O, P Sor O P1dr testing multiple variables, or to negate a given variable. For example:

\ JG BUIMFUF@MJTU BOE DPBDI@MJTU ~
#PUIl BUIMFUFT BOE DPBDIFT BSF BWBJMBCMF
\' FOEJG ~

\ JG OPU BUIMFUF@MJTU ~
5lFSF BSF OP BUIMFUFT
\' FOEJG ~

\ JG BUIMFUF@MJTU PS DPBDI@MJTU ~*
5lFSF BSF TPNF BUIMFUFT PS TPNF DPBDIFT
\' FOEJG ~

\ JG OPU BUIMFUF@MJTU PS DPBDI@MJTU ~
5lFSF BSF OP BUIMFUFT PS UIFSF BSF TPNF DPBDIFT 0, TP
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XSJUJOH &OHMJITI USBOTMBUJPOT PG #PPMFBO MPHJD TPVOET
TUVQJE JU T OPU PVS GBVMU
\' FOEJG ~»

\ JG BUIMFUF@MJTU BOE OPU DPBDI@MJTU A
5|FSF BSF TPNF BUIMFUFT BOE BCTPMVUFMZ OP DPBDIFT

\' FOEJG ~»

\  JG ~tagsdonOallow B O &nd P Slauseswithin the sametag,becausehe order of logicwould be ambiguousFor
example, this is invalid:

\ JG BUIMFUF@MJTU BOE DPBDI@MJTU PS DIFFSMFBEFS@MJTU

The use of parenthesedor controlling order of operationsis not supported.If you find yourself needingparentheses,
considerperforminglogicin the view codein order to simplifythe templatesEvenso, if you needto combine BO&nd P S

to do advanced logic, just use nested J G “tags, for example:

\ JG BUIMFUF@MJTU ~
\ JG bPBDI@MJTU PS DIFFSMFBEFS@MJTU *
8F IBWF BUIMFUFT BOE FJUIFS DPBDIFT PS DIFFSMFBEFST
\ FOEJG ~
\' FOEJG ~»

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

\ JG BUIMFUF@MJTU PS DPBDI@MJTU PS QBSFOU@MJTU PS UFBDIFS@
Thereisno\ FMJG”tag. Use nested JG tags to accomplish the same thing:

\ JG BUIMFUF@MJTU ~
Q )FSF BSF UIF BUIMFUFT \\ BUIMFUF@MJTU ** Q

\ FMTF A
Q /P BUIMFUFT BSF BWBJMBCMF Q

\ JG DPBDI@MJTU ~
Q )FSF BSF UIF DPBDIFT \\ DPBDI@MJTU ~* Q

\' FOEJG ~
\' FOEJG ~

Make sure to closeeach JG “withan\ F O E JQ\ Otherwise, Django willthrowasb FNQMBUF4ZOUBY&SSH

for

The\ G P S ~tagallowsyouto loop over eachitem in asequenceAs in PythonO$ P Satementthe syntaxis G P
J O :, where : isthe sequencdo loop over and 9is the nameof the variableto usefor a particularcycleof the loop. Each
time through the loop, the template system will render everything betwéenGPS”*and\ FOEGPS

For example, you could use the following to display a list of athletes given a vaBiadhleMFUF @M JT U

VM

\ GPS BUIMFUF JO BUIMFUF@MJTU ~
MJ \\ BUIMFUF OBNF ~* MJ

\ FOEGPS ~

VM

Add S FW F S ToRHe tag to loop over the list in reverse:
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\ GPS BUIMFUF JO BUIMFUF@MJTU SFWFSTFE ~»
\' FOEGPS ~

ItOs possible to nest G P S " tags:

\' GPS DPVOUSZ JO DPVOUSJFT ~
I \WDPVOUSZ OBNF ™ |
VM
\ GPS DJUzZz JO DPVOUSZ DJUZ@MJTU ~
MJ \\ DJUZ ~™ MJ
\ FOEGPS *
VM
\' FOEGPS *»

There is no support for ObreakingutOof a loop before the loop is finished.If you want to accomplishthis, changethe
variableyouOréoopingover so that it includesonly the valuesyou want to loop over. Similarly there is no support for a
Ocontinue@tatementthat would instruct the loop processorto return immediatelyto the front of the loop. (Seethe
section OPhilosophies and LimitationsO later in this chapter for the reasoning behind this design decision.)
The \ G P S "tagsetsa magic G P S M Rdmplatevariablewithin the loop. This variablehasa few attributes that
give you information about the progress of the loop:
¥ GPSMPPQ DPigawhlsSetto an integer representingthe number of times the loop hasbeenentered.
This is one-indexed, so the first time through the looB,P SM P P Q D PWilloe §eBto . HereOs an example:

\' GPS JUFN JO UPEP@MJTU ~
Q \\ GPSMPPQ DPVOUFS ™ \\ JUFN ™ Q
\' FOEGPS ~

¥ GPSMPPQ DPVikeFGP SMP P Q D P, ¥dpfitSzero-indexedlts valuewill be setto  the first
time through the loop.

¥ GPSMPPQ SFWDsanayssEt® anintegerrepresentinghe numberof remainingtemsin the loop. The
first time throughthe loop, GPSMP P Q S F W DvRIM® $&£8& the total numberof itemsin the sequence
youOQre traversing. The last time through the oGP SMP P Q S F W DiR\b@<4eR& .

¥ GPSMPPQ SFWD®BYW® GPSMPPQ SFW Déxteptitsro-indexedThe first time throughthe
loop, GPSMPPQ SFWD Rl BdsEtH the numberof elementsin the sequenceminus1. The lasttime
through the loop, it will be set to .

¥ GPSMPPQ GsldBbdleanvaluesetto 5 S ViFthisis the first time throughthe loop. Thisis convenientfor
special casing:

\' GPS PCKFDU JO PCKFDUT ~
\' JG GPSMPPQ GJSTU ~ MJ DMBTT GJSTU \ FMTF ~ MJ \ FC(

\W PCKFDU A2~
MJ
\' FOEGPS ~

¥ GPSMPPQ NK&Bobleanvaluesetto 5 S ViFthisisthe lasttime throughthe loop. A commonusefor this
is to put pipe characters between a list of links:

\' GPS MJOL JO MJOLT ~\\ MJOL ~\ JG OPU GPSMPPQ MBTU ~ ]
FOEJG "\ FOEGPS ~

5IF BCPWF UFNQMBUF DPEF NJHIU PVUQVU TPNFUIJOH MJLF UIJT

-JOoL ] -JOL ]-JoL ] -JoL
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¥ GPSMPPQ QBSFBdmkféréhteto the G P S M PoBj€xt for the parentloop, in caseof nestedloops.
HereOs an example:

\' GPS DPVOUSZ JO DPVOUSJFT 7
UBCMF
\ GPS DJUZ JO DPVOUSZ DJUZ@MJTU ~

us
UE $PVOUSZ \\ GPSMPPQ QBSFOUMPPQ DPVOUFS " UE

UE $JUZ \\ GPSMPPQ DPVOUFS " UE
UE \\ DJuz ~* UE
us
\' FOEGPS ~
UBCMF
\' FOEGPS ~

The magic G P S M RvBriableis only availablewithin loops. After the template parser hasreached\ FOEGP §,
G P S M RIBAppears.

Context and the forloop Variable
Insidethe \ G P S ” block, the existingvariablesare movedout of the wayto avoidoverwritingthe

magic G P S M P\Ri@ble. Django exposes this moved context in GPSMPPQ QBSEOQOUWMPRPQ
generallydonOheedto worry aboutthis, but if you supplya templatevariablenamed G P S M RtRaQgh
we advise against it), it will be nam&P SMP P Q Q B S FwhileNhBidGhel G P S ~ block.

ifequal/ifnotequal
The Djangotemplatesystemdeliberatelyis not a full-fledgedorogrammindanguagandthus doesnot allow you to execute
arbitrary Python statements.(More on this idea in the section OPhilosophieand Limitations.OHowever, itOsquite a
commontemplaterequirementto comparetwo valuesanddisplaysomethingf theyOrequalNandDjangoprovidesan \
J G F RV BMag for that purpose.

The \  JGFRYVBM tag comparestwo valuesand displayseverythingbetween \  JGFRVB®M and \

F O E J G F R V/Bfithe values are equal.
This example compares the template variable§ F&Wd DV SSFOUVTFS

\ JGFRVBM VTFS DVSSFOUVTFS ~
I 8FMDPNF |
\ FOEJGFRVBM ~

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

\ JGFRVBM TFDUJPO TJUFOFXT ~*
I 4JUF /EXT |
\ FOEJGFRVBM *

\ JGFRVBM TFDUJPO DPNNVOJUZ ~
I $PNNVOJUZ |
\ FOEJGFRVBM *

Justlike\ JG % the\ JGFRYV BMagsupports anoptiondl FMTF*
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\ JGFRVBM TFDUJPO TJUFOFXT A
I 4JUF /EXT |

\ FMTF ~
I /P /FEXT )FSF |

\' FOEJGFRVBM ~

Only templatevariablesstrings,integers,anddecimalnumbersare allowedasargumentso \ JG F RV BMTheseare
valid examples:

JGFRVBM WBSJBCMF A
JGFRVBM WBSJBCMF n
JGFRVBM WBSJBCMF GPP
JGFRVBM WBSJBCMF GPP 7

— — -

Any other types of variablessuchas Pythondictionaries,lists, or BooleanscanObe hard-codedin \ JGFRVBM
These are invalid examples:

\ JGFRVBM WBSJBCMF 5SVF ~
\' JGFRVBM WBSJBCMF < > A
\' JGFRVBM WBSJBCMF \ LFZ WBMVEF ~ 2

If you need to test whether something is true or false, use the JG “tagsinsteadof JGFRVBM

Comments

Justasin HTML or in a programminglanguagesuch as Python,the Djangotemplate languagallows for comments.To
designate a comment, use

\ 51JT JT B DPNNFOU ~

The comment will not be output when the template is rendered.
A commentcannotspanmultiplelines.Thislimitation improvestemplateparsingperformanceln 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):

51T JT B\ UIJT JT OPU
B DPNNFOU ~
UFTU

Filters

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

\\ OBNF]MPXFS 27

This displayshe valueof the \\ O B N P *variableafter beingfiltered throughthe M P X Filf&r, which convertstext to
lowercase. Use a pip€]] to apply a filter.

Filterscanbe chainelithat is, the output of one filter is appliedto the next. HereOs commonidiom for escapindext
contents, and then converting line breaks t@ tags:

WNZ@UFYU]JFTDBQFIMJOFCSFBLT 2~

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

\W CIJPJUSVODBUFXPSET AR
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This displays the first 30 words of th€ J Rariable. Filter arguments are always in double quotes.
The following are a few of the most important filters; Appendix F covers the rest.
¥ BEETMBT RWads a backslashbefore any backslashsingle quote, or double quote. This is useful if the
produced text is included in a JavaScript string.
¥ E B UFormats aE B UdF E B U F U bbjéct according to a format string given in the parameter, for example:

\W QVC@EBUF]EBUF ' K : ~A

Format strings are defined in Appendix F.
¥ F T D B:@scapesampersandsguotes, 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 Qrlakes these
conversions:
¥ Converts to BNQ
¥ Converts to MU
¥ Converts to HU
¥ Converts (double quote)to RV P U
¥ Converts (single quote) to
¥ M F O H Rdturnsthe lengthof the value.You canusethis on alist or a string,or anyPythonobject that knows
how to determine its length (i.e., any object that hagga@ M F O @e®od).

PHILOSOPHIES AND LIMITATIONS

Now that youOveotten a feel for the Djangotemplatelanguagewe should point out some of its intentional limitations,
along with some philosophies behind why it works the way it works.

More than any other componentof Web applicationsprogrammeropinionson templatesystemsvary wildly. The fact
that Pythonalonehasdozens,f not hundreds,of opensourcetemplate-languagenplementationsupportsthis point. Each
waslikely createdbecauséts developerdeemedall existingtemplatelanguagesadequate(in fact, it is saidto be arite of
passagéor a Pythondeveloperto write hisor her own templatelanguagelf you havenQtone this yet, considerit. 1tOs fun
exercise.)

With that in mind, you might be interestedto know that DjangodoesnOtequire that you use its templatelanguage.
Becausdjangois intendedto be a full-stackWeb frameworkthat providesall the piecesnecessaryor Web developerso
be productive,manytimesitOsnoreconvenierb useDjangoOemplatesystemthanother Pythontemplatelibraries,but itOs
not a strict requirementin anysense As youOlkeein the upcomingsection OUsing’emplatesin ViewsOitOs/ery easyto
use another template language with Django.

still, itOxclear we havea strong preferencefor the way DjangoOgemplate languagavorks. The template systemhas
roots in how Web developmentis done at World Online andthe combinedexperienceof DjangoOsreators. Here are a
few of those philosophies:

¥ Busines#ogicshouldbe separatedrom presentatioiogic We see a template systemas a tool that controls
presentationand presentation-relatedogicNand thatOst. The template systemshouldnOsupport functionality
that goes beyond this basic goal.

For that reason,itOsmpossibleto call Python code directly within Djangotemplates.All Oprogrammingi®
fundamentalljimited to the scopeof what templatetagscando. It is possibleto write customtemplatetagsthat
do arbitrary things,but the out-of-the-box Djangotemplatetagsintentionallydo not allow for arbitrary Python
code execution.

¥ Syntaxshouldbe decoupledrom HTMLXML Although DjangoOgemplate systemis used primarily to produce
HTML, itOsntendedto be just asusablefor non-HTMLformats,suchasplaintext. Someother templatelanguages
are XML based,placingall template logic within XML tagsor attributes, but Django deliberatelyavoidsthis
limitation. Requiringvalid XML to write templatesintroducesa world of humanmistakesandhard-to-understand
error messagesndusingan XML engineto parsetemplatesincursanunacceptabléevelof overheadin template
processing.

¥ Designerare assumedo be comfortablavith HTML code The template systemisnOtlesignedso that templates
necessarihare displayecdicelyin WYSIWYG editors suchas DreamweaverThat is too severea limitation and
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wouldnOallow the syntaxto be asniceasit is. Djangoexpectstemplateauthorsto be comfortableeditingHTML
directly.

¥ Designersire assumedot to be PythonprogrammersThe template systemauthors recognizethat Web page
templatesare most often written by designersnot programmersand therefore should not assumePython
knowledge.

However, the systemalsointendsto accommodatesmallteamsin which the templatesare createdby Python

programmerslt offersawayto extendthe systemGsyntaxby writing raw Pythoncode.(More on this in Chapter
10.)

¥ Thegoalis notto inventa programmintanguageT he goalis to offer just enoughprogramming-esquiunctionality,
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:

¥ Atemplate cannot set a variable or change the value of alt@sginesible 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 GdeeeOs no way to Odrop into Python modeO or use raw Python constructs.
Again, itOs possible to write custom template tags to do this, but the stock Django template tags donOt allow it.

USING TEMPLATES IN VIEWS

YouOvdearned the basicsof usingthe template system;now letOsuse this knowledgeto create a view. Recallthe
DVSSFOU @ EBUeWUNINFT JUF W JWhicl we started in the previous chapter. HereOs what it looks like:

GSPN EKBOHP IUUQ JNQPSU J)UUQ3FTQPOTF
JNQPSU EBUFUJNF

EFG DVSSFOU@EBUFUJNF SFRVFTU
OPX EBUFUJNF EBUFUJNF OPX
IUNM IUNM CPEZ *U JT OPX T CPEZ IUNM OPX
SFUVSO )UUQ3FTQPOTF IUNM

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

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
GSPN EKBOHP IUUQ JNQPSU )UUQ3FTQPOTF
JNQPSU EBUFUJNF

EFG DVSSFOU@EBUFUJNF SFRVFTU
OPX EBUFUJNF EBUFUJNF OPX
U 5FNQMBUF IUNM CPEZ *U JT OPX \\ DVSSFOU@EBUF
AN CPEZ TUNM
I[UNM U SFOEFS $POUFYU \ DVSSFOU@EBUF OPXA"
SFUVSO J)UUQS3FTQPOTF IUNM

Sure,that usesthe templatesystembut it doesnGgolvethe problemswe pointed out in the introduction of this chapter.
Namely the templateis still embeddedn the Pythoncode.LetOfix that by puttingthe templatein a separatdile, whichthis
view will load.

You might first consider savingyour template somewhereon your filesystemand using PythonObuilt-in file-opening
functionalityto readthe contentsof the template.HereOwhat that mightlook like, assuminghe templatewassavedasthe
fle IPNF EKBOHPVTFS UFNQMBUFT NZUFNQMBUF IUNM

GSPN EKBOHP UFNQMBUF JNQPSU 5FNQMBUF $POUFYU
GSPN EKBOHP IUUQ JNQPSU J)UUQ3FTQPOTF
JNQPSU EBUFUJNF

EFG DVSSFOU@EBUFUJNF SFRVFTU
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OPX EBUFUJNF EBUFUJNF OPX
4IJNQMF XBZ PG VTJOH UFNQMBUFT GSPN UIF GIMFTZTUFN
51JT EPFTO U BDDPVOU GPS NJTTJOH GJMFT

GQ PQFO IPNF EKBOHPVTFS UFNQMBUFT NZUFNQMBUF IUNM

U 5FNQMBUF GQ SFBE

GQ DMPTF

IUNM U SFOEFS $POUFYU \ DVSSFOU@EBUF OPXA

SFUVSO )UUQ3FTQPOTF IUNM

This approach, however, is inelegant for these reasons:
¥ It doesnOt handle the case of a missing file. If thl fldd F N Q M B U Fdoedri®Mexist or isnOt readable, the
P Q F Ocall will raise an* 0 & S S Bx8eption.
¥ It hard-codes your template location. If you were to use this technique for every view function, youOd be
duplicating the template locations. Not to mention it involves a lot of typing!
¥ Itincludes a lot of boring boilerplate code. YouOve got better things to do than to write caisQd Q
GQ SFBRERNdGQ D M P Tdach time you load a template.
To solvetheseissuesweOluse templateloadingand templatedirectoriesboth of which are describedin the sectionsthat
follow.

TEMPLATE LOADING

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

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

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

Whenyouran EKBOHP BENJDUBZ3 U Q S P KNZD'U WhEEhapter2, the script createda defaultsettingsfile
for you,aptlynamed T F U U J O H TH&¥&a look at the fileOsontents.It containsvariableghat look like this (thoughnot
necessarily in this order):

%&#6( 5S5SVF

5*. &@;0/& "NFSJDB $1JDBHP
64&@* / O5SVF

3005@63-%0/" NZTIJUF VSMT

Thisis pretty self-explanatorythe settingsandtheir respectivevaluesare simplePythonvariablesAnd becausédhe settings
file is just a plain Python module, you can do dynamicthings such as checkingthe value of one variablebefore setting
another. (This also means that you should avoid Python syntax errors in your settings file.)

WeOltover settingsfilesin depthin AppendixE, but for now, havealook atthe 5& .1-"5 & @ ¥setidg.This setting
tells DjangoOemplate-loadingnechanisnmwhere to look for templates.By default,itOsan empty tuple. Pick a directory
where youQd like to store your templates and add i6t& . 1-"5 & @ %lka 4o:

5&.1-"5&@ % *34
IPNF EKBOHP NZTJUF UFNQMBUFT

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 canOthink of an appropriateplaceto put your
templateswe recommendcreatinga U F N Q M Bditdeibry within your Djangoproject (i.e.,withinthe NZTJUF
directory you created in Chapter 2, if youOve been following along with this bookOs examples).
¥ DonOtforget 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& @ %d 3t instead of a tuple, because
single-element lists donOt require a trailing comma:

5&.1-"5&@%*34 <
IPNF EKBOHP NZTJUF UFNQMBUFT
>

A tupleis slightlymore semanticallgorrect thanalist (tuplescannotbe changedfter beingcreated,andnothing
shouldbe changingettingsonce theyOvbeenread),so we recommendusinga tuple for your 5&.1-"58& @ % *34
setting.

¥ If youOren Windows, includeyour drive letter and use Unix-styleforward slashegather than backslashesas
follows:

5&.1-"5&@%*34
$ XXX EKBOHP UFNQMBUFT

¥ ItOsimplestto useabsolutepaths(i.e.,directory pathsthat start at the root of the filesystem)If youwantto be a
bit more flexible and decoupled,though, you can take advantageof the fact that Django settingsfiles are just
Python code by constructing the contents 6f& . 1 -" 5 & @ YdyBadnically, for example:

JNQPSU PT QBUI

5&.1-"5&@%*34
PT QBUI KPJO PT QBUI EJSOBNF @@ GIMF@ @
UFNQMBUFT SFQMBDF ==

This exampleusesthe Omagic®ythonvariable @ @ G J MWh@h@ automaticallyset to the file nameof the
Python module in which the code lives.
With 5&.1-"5& @ ¥%s&Bthe next stepisto changethe view codeto useDjangoOemplate-loadindunctionalityrather
than hard-coding the template paths. Returning to diV S S F O U @ E B WewJIgtlichange it like so:

GSPN EKBOHP UFNQMBUF MPBEFS JNQPSU HFU@UFNQMBUF
GSPN EKBOHP UFNQMBUF JNQPSU $POUFYU

GSPN EKBOHP IUUQ JNQPSU JUUQ3FTQPOTF

JNQPSU EBUFUJNF

EFG DVSSFOU@EBUFUJNF SFRVFTU
OPX EBUFUJNF EBUFUJNF OPX
U HFU@UFNQMBUF DVSSFOU@EBUFUJNF IUNM
IUNM U SFOEFS $POUFYU \ DVSSFOU@EBUF OPX"
SFUVSO )UUQ3FTQPOTF IUNM

In this example,weOreusingthe functon EKBOHP UFNQMBUF MPBEFS H F thded thahQoitiBgitie
templatefrom the filesystemmanuallyThe H F U @ U F N Q MBittientakesa templatenameasits argumentfiguresout
where the template lives on the filesystem, opens that file, and returns a compiteN Q M BHjEEL.

If HFU @ U F N Q Mc8nddtfind the templatewith the givenname,it raisesa 5FNQMBUF % P F T/ Rx¢t&WahT U
To see what that looks like, fire up the Django developmentserver again,as in Chapter 3, by running QZUIP O
NBOBHF ®WZO0 TF SwitRisyour DjangoprojectOdirectory. Then,point your browser at the pagethat activateshe
DVSSFOU @ E B Udw{aldN,FU U Q U J N . Assumingyour % & # &éttingis setto 5SV F
andyou havenQtet createda DV S SF O U @ E B U F U JexnplatéjydiMshouldseea Djangoerror pagehighlightinghe
5FNQMBUF%PFT/Rltb& YJTU
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Figure 4-1: The error page shown when a template cannot be found.

This error pageis similarto the one we explainedin Chapter 3, with one additionalpiece of debuggingnformation: a
OTemplate-loadgrostmortemGsection. This sectiontells you which templatesDjangotried to load,alongwith the reason
eachattemptfailed(e.g.,OFileloesnot existO)Thisinformationis invaluablevhenyouQOrérying to debugtemplate-loading
errors.

As you can probablytell from the error message$ound in the Figure4-1, Djangoattemptedto find the templateby
combiningthe directory in the 5&.1-"5 & @ %se8idgwith the template namepassedo HF U @ U F N Q M®oufF
your 5&.1-"5& @ %c¢dhthins |IPNFEKBOHM NQM B UBjdngo looks for the fle IPNFEKBOHP
UFNQMBDNBSFOU@EBUFU J.NfF5 BUN-M5 & @ %cbBtdinsmore than one directory, eachis checked
until the template is found or theyOve all been checked.

Movingalong,createthe DVSSFO U @ E B U F U Jil Wwithib yoiv templatedirectory usingthe followingtemplate
code:

IUNM CPEZ *U JT OPX \\ DVSSFOU@EBUF ~™ CPEZ IUNM

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

render_to_response()

BecausatOssucha commonidiom to load a template,fill a $P O U F &ndreturn an ) U U Q 3 F T Q RlgeEtwith the
result of the renderedtemplate,Djangoprovidesa shortcut that lets you do those thingsin one line of code. This shortcut
isafunctioncalled SFOEFS @ UP @ S F TvhietOivieBin the module EKBOHP TIPS UMDt of The time, youQll
beusingSFOEFS @ UP @ S F Tr@HeQhbfloadingtemplatesandcreating $ P O U Fand)) U U Q 3 F T Q BIgettE
manually.

HereOs the ongoing VS S F O U @ E B &kBroplNéwritten to useSFOEFS@UP@SFTQPOTF

GSPN EKBOHP TIPSUDVUT JNQPSU SFOEFS@QUP@SFTQPOTF
JNQPSU EBUFUJNF

EFG DVSSFOU@EBUFUJNF SFRVFTU

OPX EBUFUJNF EBUFUJNF OPX

SFUVSO SFOEFS@QUP@SFTQPOTF DVSSFOU@EBUFUJNF IUNM \ DV
OoPXA~
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What a difference! LetOs step through the code changes:
¥ We no longer have to importH FU @ U F N Q3%FENUFM BIPFO U Fory U U Q 3 F T Q Rr3tedsd, we
import EKBOHP TIPSUDVUT SFOEFS @ Uhe @\ H SEBBQTFRJ Jérains.
¥ Withinthe DV SSF O U @ E B furkctibh Nie still calculaté® P, Xut the template loading, context creation,

template rendering, and U U Q 3 F T Q Eréalidn is all taken care of by thE FOEFS@QUP @ SFTAIPOTF

BecauseSFOEFS@UP @ SF Tedu® dnh U U Q 3 F T Q BIgettFwe can simphs F U V 8& value in
the view.
The first argumentto SFOEFS @ UP @ S F TsQARIDLE Ehe nameof the templateto use.The secondargument,if
given,should be a dictionaryto usein creatinga $ P O U Ffgrlthat template. If you donOprovide a secondargument,
SFOEFS@UP @ S F Wl Bge arFempty dictionary.

The locals() Trick
Consider our latest incarnationoDVSSFOU@EBUFUJNF

EFG DVSSFOU@EBUFUJNF SFRVFTU

OPX EBUFUJNF EBUFUJNF OPX

SFUVSO SFOEFS@UP@SFTQPOTF DVSSFOU@EBUFUJNF IUNM
OPX"

Many times, as in this example,youOlfind yourself calculatingsome values,storing them in variables(e.g., O P ¥ the
precedingcode), and sendingthose variablesto the template.Particularlylazy programmersshould note that itOsslightly
redundantto haveto give namesfor temporary variablesand give namesfor the template variables.Not only is it
redundant, but also itOs extra typing.

Soif youOr@ne of those lazyprogrammersandyou like keepingcode particularlyconcise you cantake advantagef a
built-in Pythonfunctioncalled M P D B M Tt returns a dictionarymappingall localvariablenameso their valuesThus,the
preceding view could be rewritten like so:

EFG DVSSFOU@EBUFUJNF SFRVFTU
DVSSFOU@EBUF EBUFUJNF EBUFUJNF OPX
SFUVSO SFOEFS@QUP@SFTQPOTF DVSSFOU@EBUFUJNF IUNM

Here, insteadof manuallyspecifyinghe context dictionaryasbefore,we passthe valueof M P D B M Whichwill includeall
variablesdefined at that point in the functionO®xecution. As a consequenceweOveenamedthe O P Xariableto
DV S S F O U @ue@UuskhatOshe variablenamethat the templateexpects.In this example, M P D B M doesn(offer a
hugeimprovement,but this techniquecan saveyou some typing if you have severaltemplate variablesto defineNor if
youOre lazy.

One thing to watch out for when using M P D B M iE that it includeseverylocal variable which may comprisemore
variablesthan you actuallywant your templateto haveaccesgo. In the previousexample, M P D B M Will alsoinclude
S F RV E Wblether this matters to you depends on your application.

A finalthingto consideristhat M P D B Mificursa smallbit of overhead pbecausevhenyou callit, 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, andthatOfine. In fact,we recommenddoingso; somemore advancedjangofeatures(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 HF U @ U F N Q Mjsstiriclude
the subdirectory name and a slash before the template name, like so:

U HFU@QUFNQMBUF EBUFBQQ DVSSFOU@EBUFUJNF IUNM
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BecauseSFOEFS @ UP @ S F Ti<aBralvirapperaround HF U @ U F N Q MyBlWdando the samething with the
firstargumenttoSFOEFS@QUP@SFTQPOTF
ThereOs no limit to the depth of your subdirectory tree. Feel free to use as many as you like.

Note
Windows users,be sureto useforward slashegather than backslashesH FU @ U F N Q MaBsuries
a Unix-style file name designation.

The include Template Tag

Now that weOveoveredthe template-loadingnechanismwe canintroduce a built-in templatetag that takesadvantagef
it: \ JODMYV E¥Thistagallowsyou to includethe contentsof anothertemplate. The argumentto the tagshouldbe
the nameof the templateto include,and the template namecan be either a variableor a hard-coded(quoted) string, in
either singleor double quotes. Anytime you havethe samecode in multiple templates,considerusingpan\ JODMVEF
" to remove the duplication.
Thesetwo examplesincludethe contentsof the template O BW | U i examplesare equivalentandillustrate that
either single or double quotes are allowed:

\ JODMVEF OBW IUNM A
\ JODMVEF OBW IUNM A

This example includes the contents of the templd ®© DMVEFT OBW IUNM
\ JODMVEF JODMVEFT OBW IUNM A

This example includes the contents of the template whose name is contained in the valisieQ MBUF@ OBNF
\ JODMVEF UFNQMBUF@OBNF ~

As in HFU@ UFNQ M B file name of the template is determined by adding the template directory from
5&.1-"5& @ %d Bd requested template name.
Included templates are evaluated with the context of the template thatOs including them.
If a template with the given name isnOt found, Django will do one of two things:
¥ If % &#6s(setto 55V, FouDll seeth FNQMB U F % P F T/ Rx¢&l¥ahTob a Django error page.
¥ If % & # 6s(set to ' B M T, the tag will fail silently, displaying nothing in the place of the tag.

TEMPLATE INHERITANCE

Our template examplesso far have beentiny HTML snippets,but in the real world, youOlbe usingDjangoOgemplate
systemto create entire HTML pagesThis leadsto a commonWeb developmentproblem:acrossa Web site, how does
one reduce the duplication and redundancy of common page areas, such as sitewide navigation?

A classiovay of solvingthis problemis to useserver-sidacludesdirectivesyou canembedwithin your HTML pageso
Oinclude®ne Web pageinsideanother.Indeed,Djangosupportsthat approachwith the \  J O D MV E"Remplatetag
just described But the preferred way of solvingthis problemwith Djangois to usea more elegantstrategycalledtemplate
inheritance

In essencetemplateinheritancelets you build a baseOskeleton@@mplatethat containsall the common parts of your
site and defines OblocksO that child templates can override.

LetOseean exampleof this by creatinga more completetemplatefor our DV S SF O U @ E B Udwhy Kditingthe

DVSSFOU@EBUFUJMNF IUNM
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%0$5:1& )5.- 16#-*$ 8$ %5% )5.- &/
IUNM MBOH FO
IFBE
UJUMF 51F DVSSFOU UJNF UJUMF
IFBE
CPEZ

I .Z IFMQGVM UIJNFTUBNQ TJUF |
Q *UJT OPX \\ DVSSFOU@EBUF ~* Q

IS

Q 51BOLT GPS WJTJUJOH NZ TJUF Q
CPEZ
I[UNM

Thatlooks just fine, but what happensvhenwe wantto createatemplatefor anotherviewNsay,the |IPV ST @ B \eBvE
from Chapter 3? If we want again to make a nice, valid, full HTML template, weOd create something like:

%0$5:1& )5.- 16#-*$ 8$ %5% )5.- &/
IUNM MBOH FO
IFBE
UJUMF 'VUVSF UJNF UJUMF
IFBE
CPEZ

I .Z IFMQGVM UIJNFTUBNQ TJUF |
Q *O WIPVS@PGGTFU A IPVS T JU XJMM CF \\ OFYU@UJNF 2~

IS

Q 51BOLT GPS WJTJUJOH NZ TJUF Q
CPEZ
I[UNM

Clearly,weOvgust duplicateda lot of HTML. Imagineif we had a more typicalsite, includinga navigatiorbar, a few style
sheets, perhaps some JavaScriptNweOd end up putting all sorts of redundant HTML into each template.

The server-sideincludesolution to this problemis to factor out the commonbits in both templatesand savethem in
separatetemplatesnippetswhich are then includedin eachtemplate.PerhapsyouQdtore the top bit of the templatein a
filecalledlFBEFS ITUNM

%0$5:1& )5.- 16#-*$ 8% %5% )5.- &l
IUNM MBOH FO
IFBE

And perhaps youQd store the bottom bit in a file cal@® PUFS UNM

IS

Q 5IBOLT GPS WJTJUJOH NZ TJUF Q
CPEZ
[UNM

With an include-basedtrategy,headersand footers are easy.ltOghe middle ground thatOsnessy.In this example,both
pagesfeaturea titeN | .Z IFMQGMMNFTUBNIUF | Nbut that title canOfit into IFBEFS IUNM
becausethe U JU M Bn both pagesis different. If we includedthe | in the header,weOchaveto include the
U J U M, Rvhich wouldnOt allow us to customize it per page. See where this is going?
DjangoOemplateinheritancesystemsolvestheseproblems.You canthink of it asan Oinside-out@ersionof server-side
includes. Instead of defining the snippets thata@m@monyou define the snippets that adifferent

47



The Definitive Guide to Django

The first stepis to definea basetemplatéla skeletonof your pagethat childtemplateswill later fill in. HereOs base
template for our ongoing example:

%0$5:1& )5.- 16#-*$ 8$ %5% )5.- &/
IUNM MBOH FO
IFBE
UJUMF \ CMPDL UJUMF ~\ FOECMPDL ~ UJUMF
IFBE
CPEZ

I .Z IFMQGVM UJNFTUBNQ TJUF |
\ CMPDL DPOUFOU ~\ FOECMPDL ~*
\ CMPDL GPPUFS ~
IS
Q 5IBOLT GPS WJTJUJOH NZ TJUF Q
\ FOECMPDL ~

CPEZ

I[UNM

This template,whichweOltall C B T F | U, Ne¥inesa simpleHTML skeletondocumentthat weOlusefor all the pageson
the site. 1tOshe job of child templatesto override, or addto, or leavealonethe contentsof the blocks.(If youOrdollowing
along at home, save this file to your template directory.)

WeOrausinga templatetag here that you havenGteenbefore:the \  CMP D 2 tag.Allthe \  C M P D I 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 exising SSFO U @ E B U F U Jaxhplaté)tdl ge it:

\' FYUFOET CBTF IUNM A~
\ CMPDL UJUMF A25IF DVSSFOU UJNF\ FOECMPDL ~

\ CMPDL DPOUFOU ~
Q *UJT OPX \\ DVSSFOU@EBUF ~* Q
\ FOECMPDL *

While weOrat it, letOsreateatemplatefor the | PV ST @ B I\WEeBvirom Chapter3. (If youOréollowingalongwith code,
weOll leave it up to you to chany® V S T @ B ItB BSE the template system.) HereOs what that would look like:

\' FYUFOET CBTF IUNM ~
\ CMPDL UJUMF "~'VUVSF UJNF\ FOECMPDL *

\ CMPDL DPOUFOU ~
Q *O WIPVS@PGGTFU " IPVS T JU XJMM CF \\ OFYU@UJNF ™ Q
\ FOECMPDL ~

IsnGthis beautiful Eachtemplatecontainsonly the code thatOsiniqueto that template.No redundancyneeded If you need
to makea site-wide designchangejust makethe changeto CB T F | U Hridall of the other templateswill immediately
reflect the change.

HereO$ow it works. When you load the template DV S SF O U @ E B U F U JtNeFtehiplitdengineseesthe \
F Y U F O E/Ttag, noting that this templateis a child template.The engineimmediatelyloadsthe parenttemplateNin this
case,CBTF IUNM

At that point, the templateenginenoticesthethree \ CMP D P tagsin CB TF | Udhdteplaceshoseblockswith
the contents of the child template.So, the title weOvelefinedin \  CMP DWJU M P* will be used,as will the \
CMPDRLPOUFOCU

Note that sincethe child template doesnOtlefinethe G P P U BI&k, the template systemusesthe valuefrom the
parent template instead. Content within\a C M P D I* tag in a parent template is always used as a fallback.
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InheritancedoesnOaffectthe 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.

3.

Create aC B TF | Utdnplate that holds the main look and feel of your site. This is the stuff that rarely, if ever,
changes.

CreateaCBTF @ 4 &$5*0/ tétdpiakeé for each OsectionO of your site (B TF @ Q IP U P TandJ N M
CBTF@ GP SV Thade mplates exten@€ BT F | UdhMinclude section-specific styles/design.

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 youuse\ FY UF O EMIn atemplate, it must be the first template tag in that template. Otherwise, template
inheritance wonOt work.

Generally, the more\  C M P D I tags in your base templates, the better. Remember, child templates donOt
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. 1tOs 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
\ CMPDLEina parent template.

If you need to get the content of the block from the parent template, the CMPDL TV Q& &riable 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 multiplé C M P D I* tags with the same name in the same template. This limitation exists
because a block tag works in ObothO directions. That is, a block tag doesnOt just provide a hole to fill, it also
defines the content that fills the hole in thparent If there were two similarly named CMPD P tagsina
template, that templateOs parent wouldnOt know which one of the blocksO content to use.

The template name you passto F Y U F O Efis loaded using the same method thdtFU @ UFNQMBUF
uses. That is, the template name is appended to yodr. 1 - "5 & @ Ysé&tdidg.

In most cases, the argumentto  F Y U F O EMwill be a string, but it can also be a variable, if you donOt know
the name of the parent template until runtime. This lets you do some cool, dynamic stuff.

WHATOS NEXT?

Most modern Web sites are database-drivetie content of the Web site is stored in a relationaldatabaseThis allowsa
clean separate of data and logic (in the same way views and templates allow the separation of logic and display.)
The next chaptercovers the tools Django gives you to interact with a database.

49


../chapter05/

The Definitive Guide to Django

Chapter 5: Interacting with a Database:
Models

In Chapter 3, we coveredthe fundamental®f buildingdynamicWeb siteswith Django:settingup viewsand URLconfsAs
we explained,a view is responsiblefor doing somearbitrarylogi¢ and then returning a response.ln the example,our
arbitrary logic was to calculate the current date and time.

In modern Web applicationsthe arbitrary logic often involvesinteracting with a databaseBehind the scenes,a
database-driveWeb site connectsto 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 visitors populatethe databaseon
their own.

Many complex Web sites provide some combinationof the two. Amazon.comfor instance,s a great exampleof a
database-drivessite. Eachproduct pageis essentiallya query into AmazonOgroduct databaseormatted as HTML, and
when you post a customer review, it gets inserted into the database of reviews.

Djangois well suited for makingdatabase-driveiwWeb sites,asit comeswith easyyet powerful waysof performing
database queries using Python. This chapter explains that functionality: DjangoOs database layer.

(Note: While itOsot strictly necessaryo know basicdatabasgheory andSQLin order to useDjangoOdatabasdayer,
itOsighlyrecommended An introduction to those conceptsis beyondthe scopeof this book, but keep readingevenif
youQre a database newbie. YouOll probably be able to follow along and grasp concepts based on the context.)

THE ODUMBO WAY TO DO DATABASE QUERIES IN VIEWS

JustasChapter3 detaileda Odumb@ayto produceoutput within aview (by hard-codinghe text directly within the view),
thereOa Odumb@ayto retrieve datafrom a databasén a view. ItOsimple;just useanyexistingPythonlibrary to execute
an SQL guery and do something with the results.

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

GSPN EKBOHP TIPSUDVUT JNQPSU SFOEFS@QUP@SFTQPOTF
JNQPSU .Z42-EC

EFG CPPL@MJTU SFRVFTU

EC .Z42-EC DPOOFDU VTFS NF EC NZEC QBTTXE TFDSFU
IPTU MPDBMIPTU

DVSTPS EC DVSTPS

DVSTPS FYFDVUF 4&-&%$5 OBNF '30. CPPLT 03%&3 #: OBNF

OBNFT <SPX< > GPS SPX JO DVSTPS GFUDIBMM >

EC DMPTF

SFUVSO SFOEFS@UP@SFTQPOTF CPPL@MJTU IUNM \ OBNFT

This approach works, but some problems should jump out at you immediately:

OB

¥ WeOre hard-coding the database connection parameters. Ideally, these parameters would be stored in the Django

configuration.
¥ WeOre having to write a fair bit of boilerplate code: creating a connection, creating a cursor, executing a
statement, and closing the connection. Ideally, all weOd 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, weOll have to use a different
database adapter (e.dQ T Z D Pr@Hér than . Z 4 2 - B,Qilter the connection parameters, and N depending on
the nature of the SQL statement N possibly rewrite the SQL. Ideally, the database server weOre using would be
abstracted, so that a database server change could be made in a single place.
As you might expect, DjangoOdatabasdayer aimsto solvethese problems.HereOs sneakpreview of how the previous
view can be rewritten using DjangoOs database API:

GSPN EKBOHP TIPSUDVUT JNQPSU SFOEFS@QUP@SFTQPOTF
GSPN NZTJUF CPPLT NPEFMT JNQPSU #PPL

EFG CPPL@MJTU SFRVFTU
CPPLT #PPL PCKFDUT PSEFS@CZ OBNF
SFUVSO SFOEFS@QUP@SFTQPOTF CPPL@MJTU IUNM \ CPPLT CPPF

WeOll 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, letOsake a momentto considerthe overalldesignof a database-drive®jangoWeb
application.

As we mentionedin previouschapters,Djangois designedo encouragdoose couplingand strict separationbetween
piecesof an applicationlf you follow this philosophy,jtOsasyto makechangego one particular piece of the application
without affectingthe other pieces.In view functions,for instancewe discussedhe importanceof separatinghe business
logicfrom the presentationlogic by usinga templatesystem With the databasdayer,weOreapplyinghat samephilosophy
to data access logic.

Thosethree piecestogether N data accesdogic, businesdogic, and presentationlogic N comprisea conceptthatOs
sometimescalledthe Model-View-ControlB*/C) pattern of software architecture.In this pattern, OModel@®efers to the
data accesslayer, OViewQefers to the part of the systemthat selectswhat to displayand how to displayit, and
OcController@efersto the part of the systemthat decideswhichviewto use,dependingon userinput, accessinghe model
as needed.

Why the Acronym?

The goal of explicitly definingpatterns suchas MVC is mostly to streamlinecommunicationamong
developerslnsteadof havingto tell your coworkers, OLetGuakean abstractionof the dataaccessthen
letOhavea separatdayerthat handlesdatadisplay andletOput a layerin the middlethat regulatesthis,O
you can take advantage of a shared vocabulary and say, OLetOs use the MVC pattern here.O

Djangofollows this MVC pattern closelyenoughthat it canbe calledan MVC framework.HereOsoughlyhow the M, V, and
C break down in Django:
¥ M, the data-access portion, is handled by DjangoOs 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.
Becausahe OCGs handledby the framework itself and most of the excitementin Djangohappensn models,templates,
and views, Django has been referred to advirV frameworkn the MTV development pattern,
¥ M stands for OModel,O 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.
¥ Tstands for OTemplate,O 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 OView,O 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 youOréamiliarwith other MVC Web-developmenframeworks,suchasRubyon Railsyou mayconsiderDjangoviewsto
be the Ocontrollers@nd Djangotemplatesto be the Oviews.®his is an unfortunate confusionbrought about by differing
interpretationsof MVC. In DjangoQisiterpretation of MVC, the Oview@escribesthe datathat getspresentedto the user;
itOsot necessariljust howthe datalooks, but whichdatais presented.In contrast, Rubyon Railsand similarframeworks
suggesthat the controllerOgob includesdecidingwhich datagetspresentedto the user, whereasthe view is strictly how
the data looks, notvhichdata is presented.

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

CONFIGURING THE DATABASE

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

WeOllassumeyouOveet up a databaseserver, activatedit, and created a databasewithin it (e.g.,usinga $3&"5&
%" 5" #" &tatement). SQLiteis a speciakasejn that case thereOso databaséo create,becauseSQLiteusesstandalone
files on the filesystem to store its data.

As with 5&.1-"5& @ %if 3Re previous chapter, databaseconfigurationlives in the Django settingsfile, called
T F U U J O H by@efault. Edit that file and look for the database settings:

%"5"#"4&@ &/ (*/&
N"5"#"4&@/". &
%"5"#"4&@64&3
%"5"#"4&@1"44803%
%"5"#"4&@)045
%"5"#"4&@1035

HereOs a rundown of each setting.
¥ %"5"#"4& @ &/ (tehs Django which databaseengineto use. If youOreusing a databasewith Django,
%"5"#"4& @ &/ (Muskbe set to one of the strings shown in Table 5-1.
Table 5-1. Database Engine Settings

Setting Database Required Adapter

QPTUHSFTRM PostgreSQL Q T Z D Pwersiion 1.x, http://www.djangoproject.com/
r/python-pgsql/1/

QPTUHSFTRM@ Q TRoBgreSL Q T Z D Pwersiion 2.x, http://www.djangoproject.com/

r/python-pgsql/

NZTRM MySQL .Z42-EC http://www.djangoproject.com/
python-mysql/

TRMJUF SQLite No adapterneededif usingPython 2.5+. Otherwise,
QZTRMJUF http://www.djangoproject.com/
python-sqlite/

BEP@NTTRM Microsoft SQL Server BEPECBQJ version 2.0.1+,
http://www.djangoproject.com/r/python-ado/

PSBDMF Oracle DY @ 0SBDMF http://www.djangoproject.com/
python-oracle/

Note that for whicheverdatabasédack-endyou use,youOlheedto downloadandinstallthe appropriatedatabase
adapter.Eachone is availablegfor free on the Web; just follow the links in the ORequirecAdapterOcolumnin
Table 5-1.

¥ %"5"#"4& @ /tell&Djangothe nameof your databaself youOreisingSQLite, specifythe full filesystermpath
to the database file on your filesystem (e.g.JPNF EKBOHP NZEBUB EC

¥ %"5"#"4& @ @ell&¥angowhichusernameo usewhenconnectingo your databaself youOreisingSQLite,
leave this blank.
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¥ %"5"#"4&@ 1" 4 48I3Bpangowhich passwordto usewhen connectingto your databaself youOreusing
SQLite or have an empty password, leave this blank.
¥ %"5"#"4& @ )6l Djangowhich hostto usewhen connectingto your databaself your databasés on the
same computer as your Django installation (i.e., localhost), leave this blank. If youOre using SQLite, leave this blan!
MySQLis a specialcasehere. If this valuestarts with a forward slash( ) andyouOreisingMySQL,MySQL
will connect via a Unix socket to the specified socket, for example:

%"5"#"4&@)045 WBS SVO NZTRM

If youOre using MySQL and this vdlesn®tart with a forward slash, then this value is assumed to be the host.
¥ %"5"#"4& @ 1dI8Bjangowhichport to usewhenconnectingo your databaself youOreisingSQLite leave
this blank.Otherwise, if you leavethis blank,the underlyingdatabasedapterwill usewhicheverport is defaultfor
your given database server. In most cases, the default port is fine, so you can leave this blank.
Once youOventered those settings test your configuration First, from within the N Z T J prigject directory you created
in Chapter 2, run the comman@Q ZUIP®BOBHF DIEFMM
YouOhotice this starts a Pythoninteractiveinterpreter. Looks canbe deceivingthough! ThereOanimportant difference
betweenrunningthe commandQ ZU I P®B O B H F DIZ Mvithin your Djangoproject directory andthe more generic
Q Z U | P1@e latter is the basicPythonshell,but the former tells Djangowhich settingsfile to usebeforeit startsthe shell.
Thisis a key requirementfor doingdatabasejueries:Djangoneedsto know which settingsfile to usein order to getyour
database connection information.
Behindthe scenes,QZU I PN B O BHF QIF Mdinplyassumeghat your settingsfile is in the samedirectory as
N B O B H F TQefe are other waysto tell Djangowhich settingsmoduleto use,but thesesubtletieswill be coveredlater.
For now, use QZUIP®IBOBHF @ EF M Mhenever you need to drop into the Python interpreter to do
Django-specific tinkering.
Once youOve entered the shell, type these commands to test your database configuration:

GSPN EKBOHP EC JNQPSU DPOOFDUJPO
DVSTPS DPOOFDUJPO DVSTPS

If nothing happensthen your databasés configuredproperly. Otherwise, checkthe error messagédor cluesaboutwhatOs
wrong. Table 5-2 shows some common errors.
Table 5-2. Database Configuration Error Messages

Error Message Solution

You havenOt set the DATABASE_ENGINE setting yet. Setthe % "5"#" 4 & @ &/ 6&ttifig to something
other than an empty string.

Environment variable DJANGO_SETTINGS_MODULE is Run the commandQ ZUIPOBOBHF DIEFMM

undefined. ratherthanQZUIP O
Error loading module: No module named . You havenOt installed the appropriate
database-specific adapter (e@Q.,T ZD PoQ H
.242-B.C
isnOt an available database backend. Setyour%"5"#" 4 & @ &/ 6&ttikg to one of the

valid engine settings described previously. Perhaps
you made a typo?

database does not exist Changethe% "5"#" 4 & @ /setng to point to a
database that exists, or execute the appropriate
$3&"5&"5"#" &tatement in order to create
it.

role does not exist Change the% "5"#" 4 & @ 6&dt&ng 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 & @ )ahd 5
%"5"#"4 & @ Bee33st correctly, and make sure
the server is running.

YOUR FIRST APP

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

ItOsvorth explainingthe terminology here, becausethis tendsto trip up beginnersweOdlreadycreateda projectin
Chapter 2, so whatOs the difference betweenogectand 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.
Technicallythe only requirementof a project is that it suppliesa settingsfile, which definesthe database
connection information, the list of installed apps, th& . 1 - "5 & @ %arii4o forth.
¥ An appis a portable set of Djangofunctionality,usuallyincludingmodelsandviews,that livestogetherin a single
Python package.
For example,Djangocomeswith a number of apps,suchasa commentingsystemand an automaticadmin
interface. A key thing to note about these apps is that theyOre portable and reusable across multiple projects.
There are very few hard-and-fastules abouthow you fit your Djangocodeinto this schemeijtOslexible.If youOréuildinga
simpleWeb site, you mayuseonly a singleapp.If youOréuildinga complexWeb site with severalunrelatedpiecessuchas
ane-commercesystemanda messagéoard, youOlprobablywantto splitthoseinto separateappsso that youObe ableto
reuse them individually in the future.

Indeed,you donOhecessarilyieedto createappsat all, asevidencedy the exampleview functionsweOvereatedso far
in this book. In those cases,we simply created a file called WJF X T, @lI&d it with view functions,and pointed our
URLconf at those functions. No OappsO were needed.

However, thereOsne requirementregardingthe app convention:if youOreaisingDjangoOdatabasdayer (models),you
must create a Djangoapp.Modelsmust live within apps.Thus,in order to start writing our models,weOlheedto createa
new app.

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

QZUIPO NBOBHF QZ TUBSUBQQ CPPLT

This commanddoes not produce any output, but it doescreatea C P P LdiFectory within the N Z T J WiFectory. LetOs
look at the contents of that directory:

CPPLT
@@JO0JU@@ QZ
NPEEMT QZ
WJIFXT QZ

These files will contain the models and views for this app.
Havealookat NPEFM T Ta@aV JF X T iQybur favoritetext editor. Both filesare empty,exceptfor animport in
N P E F M T. TQig is the blank slate for your Django app.

DEFINING MODELS IN PYTHON

As we discussecbarlier in this chapter,the OMdn OMTVGtandsfor OModel.@ Djangomodelis a descriptionof the data

in your databaserepresentedas Python code. [tOsyour data layout N the equivalentof your SQL $3&"58 "#-&
statementsN exceptitOsn Pythoninsteadof SQL,andit includesmore thanjust databaseolumndefinitions.Djangouses

a modelto execute SQL code behindthe scenesandreturn convenientPythondatastructuresrepresentingthe rows in
your database tables. Django also uses models to represent higher-level concepts that SQL canOt necessarily handle.
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If youOrdamiliarwith databasesyour immediatethought might be, OlsnGtt redundantto definedatamodelsin Python
andin SQL?0 Django works the way it does for several reasons:
¥ Introspectionrequiresoverheadandis imperfect.In order to provide convenientdata-accesé\Pls,Djangoneeds

¥

¥

to know the databasdayout somehoyandthere are two waysof accomplishinghis. The first way would be to
explicitly describethe datain Python,and the secondway would be to introspect the databaseat runtime to
determine the data models.

This secondway 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 introspectthe databasesachtime it processeda request,or evenwhenthe Web serverwas
initialized,this would incur an unacceptabldevel of overhead.(While some believethat level of overheadis
acceptableDjangoOdevelopersaim to trim as much framework overheadas possible,and this approachhas
succeededn makingDjango faster than its high-levelframework competitors in benchmarks.)Second,some
databasesnotably older versions of MySQL,do not store sufficient metadatafor accurate and complete
introspection.

Writing Pythonis fun, and keepingeverythingin Python limits the number of times your brain hasto do a
Ocontextswitch.Qt helpsproductivity if you keepyourselfin a singleprogrammingenvironmentientalityfor as
long as possible. Having to write SQL, then Python, and then SQL again is disruptive.

Havingdata models stored 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 certainlevel of metadataabout a datalayout. Most databasesystemsfor example,do not
provide a specializedlatatype for representingemailaddresser URLs.Djangomodelsdo. The advantagef
higher-level data types is higher productivity and more reusable code.

SQL is inconsistentacrossdatabaseplatforms. If youOreistributinga Web application for example,itOsmuch
more pragmaticto distribute a Python module that describesyour datalayout than separatesetsof $3&"5 &
5" # - &tatements for MySQL, PostgreSQL, and SQLite.

A drawbackof this approachhowever,is that itOpossiblefor the Pythoncodeto getout of syncwith whatOactuallyin the
databaself you makechangeso a Djangomodel,youOtheedto makethe samechangesnsideyour databaséo keepyour
database consistent with the model. WeOll detail some strategies for handling this problem later in this chapter.

Finallywe shouldnote that Djangoincludesa utility that cangeneratemodelsby introspectingan existingdatabaseThis
is useful for quickly getting up and running with legacy data.

YOUR FIRST MODEL

As an ongoingexamplein this chapterandthe next chapter,weOlfocuson a basichook/authorpublisherdatalayout. We
usethis asour examplebecausahe conceptualrelationshipshetweenbooks,authors,and publishersare well known, and
this is a commondatalayout usedin introductory SQL textbooks. YouOralsoreadinga book that waswritten by authors
and produced by a publisher!

WeOll 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 N aka foreign key N to publishers).

The first step in usingthis databasdayout with Djangois to expressit asPythoncode.Inthe N P E F M T fil@ that was
created by theT U B S U Bapn@and, enter the following:

GSPN EKBOHP EC JNQPSU NPEFMT

DMBTT 1VCMJTIFS NPEFMT .PEFM
OBNF NPEFMT $IBS'JFME NBYMFOHUI
BEESFTT NPEFMT $IBS'JFME NBYMFOHUI
DJUZ NPEFMT $IBS'JFME NBYMFOHUI
TUBUF@QSPWJODF NPEFMT $IBS'JFME NBYMFOHUI
DPVOUSZ NPEFMT $IBS'JFME NBYMFOHUI
XFCTJUF NPEFMT 63-'JFME
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DMBTT "VUIPS NPEFMT .PEFM
TBMVUBUJPO NPEFMT $IBS'JFME NBYMFOHUI
GJSTU@OBNF NPEFMT $IBS'JFME NBYMFOHUI
MBTU@OBNF NPEFMT $IBS'JFME NBYMFOHUI
FNBJM NPEFMT &NBJIJM'JFME
IFBETIPU NPEFMT *NBHF'JFME VQMPBE@UP UNQ

DMBTT #PPL NPEFMT .PEFM
UJUMF NPEFMT $IBS'JFME NBYMFOHUI
BVUIPST NPEFMT .BOZ5P.BOZ'JFME "VUIPS
QVCMITIFS NPEFMT 'PSFIJHO,FZ 1VCMJTIFS
QVCMJIDBUJPO@EBUF NPEFMT %BUF'JFME

LetOsguicklyexaminethis codeto cover the basicsThe first thingto notice is that eachmodelis representedby a Python
classhatisasubclasef EKBOHP EC NP EFMThepd&dnilass,. P E F, bbntainsall the machinerynecessaryo
maketheseobjectscapableof interactingwith a databasé\ andthat leavesour modelsresponsiblesolelyfor definingtheir
fields,in a nice and compactsyntax.Believeit or not, this is all the code we needto write to havebasicdataaccesawith
Django.

Eachmodel generallycorrespondsto a singledatabaseable,and eachattribute on a model generallycorrespondsto a
column in that databasetable. The attribute name correspondsto the columnOsiame, and the type of field (e.g.,
$1BS'JFMdbrrespondsto the databasecolumn type (e.g., W B S D).BF®r example,the 1V CMJT IR@&lel is
equivalent to the following table (assuming Postgre 3 & "5 & " # - &yntax):

$3&"5& 5"#-& CPPLT@QVCMIJITIFS
JE TFSJBM /05 /6-- 13*."3: ,&:
OBNF WBSDIBS /05 /6--
BEESFTT WBSDIBS /05 /6--
DJuzZz WBSDIBS /05 /6--
TUBUF@QSPWJODF WBSDIBS /05 /6--
DPVOUSZ WBSDIBS /05 /6--
XFCTJUF WBSDIBS /105 /6--

Indeed, Django can generate thfit3 & "5 & " # - &tatement automatically, as weOll show in a moment.

The exceptionto the one-class-per-database-tablele is the caseof many-to-manyrelationships.In our example
models,# P Plhasa .BO Z5P .B O Z' k&lkdB V U | P.Shisdesignateshat a book hasone or manyauthors,but the
# P Pdatabaseable doesnOgetan B V U | P 8&clumn.Rather,Djangocreatesan additionaltable N a many-to-manyOjoin
tableO N 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 havenGxplicitly defineda primary key 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

WeOvanvritten the code; now letOsreate the tablesin our databaseln order to do that, the first stepis to activatehese
models in our Django project. We do that by adding ti@&P P lafp to the list of installed apps in the settings file.

Editthe T F U U J O H TileQ@ainandlook for the */45"--& % @ " &ettihg. * /45" - - & % @ " tellsDjangowhich
apps are activated for a given project. By default, it looks something like this:
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*145"--&% @"114
EKBOHP DPOUSJC BVUI
EKBOHP DPOUSJC DPOUFOUUZQFT
EKBOHP DPOUSJC TFTTJPOT
EKBOHP DPOUSJC TJUFT

Temporarilycommentout all four of those stringsby putting a hashcharacter( ) in front of them. (TheyOréncludedby
defaultas a common-caseconvenienceput weOlhctivateand discussthem later.) While youOreat it, modify the default
% %-&8"3&@$-aAdBH.1-"5&8@3$0/5&95 @ 13 0seRingslBesedependon someof the appswe just
commented out. Then,addNZTJUF CPRdthe */45"--& % @ "lls1, 40 the setting ends up looking like this:

% %-&8"3&@%-"448&4
EKBOHP NJEEMFXBSF DPNNPO $PNNPO.JEEMFXBSF
EKBOHP DPOUSJC TFTTIJPOT NJEEMFXBSF 4FTTJPO.JEEMFXBSF
EKBOHP DPOUSJC BVUI NJEEMFXBSF "VUIFOUJDBUJPO.JEEMFXBSF
EKBOHP NJEEMFXBSF EPD 97JFX.JEEMFXBSF

5&.1-"5&@%$0/5&95@130%$&44034

*145"--&% @"114
EKBOHP DPOUSJC BVUI
EKBOHP DPOUSJC DPOUFOUUZQFT
EKBOHP DPOUSJC TFTTJPOT
EKBOHP DPOUSJC TJUFT
NZTJUF CPPLT

(As weOralealingwith a single-elementuple here, donOforget the trailing comma.By the way, this bookOsuthors prefer
to put a commaafter everyelementof a tuple, regardlessof whether the tuple hasonly a singleelement.This avoidsthe
issue of forgetting commas, and thereOs no penalty for using that extra comma.)

NZTJUF CP Rdféfsto the C P P lappweOrevorking on. Eachappin */45"--& % @ " s tepresentedby its

full Python path N that is, the path of packages, separated by dots, leading to the app package.
Now that the Djangoapphasbeenactivatedin the settingsfile, we cancreatethe databaseablesin our databaseFirst,
letOs validate the models by running this command:

QZUIPO NBOBHF QZ WBMJEBUF

The W B M J E Bothmandcheckswhether your models@yntaxandlogicare correct. If allis well, youOBeethe message
F S S P S@P V Ofgou donOtmakesure you typedin the model code correctly. The error output shouldgiveyou helpful

information about what was wrong with the code.
Any time you think you haveproblemswith your models,;jun QZUIPRBOBHF WEB M JE.BtkRdsto catchall

the common model problems.
If your modelsare valid, run the following commandfor Djangoto generate $3 & "5 & " # - &tatementsfor your

models in theC P P lafip (with colorful syntax highlighting available if youOre using Unix):
QZUIPO NBOBHF QZ TRMBMM CPPLT

In this command, C P P LiF the name of the app. [tOswhat you specifiedwhen you ran the command NBOBHF QZ
T U B S U BAZhén you run the command, you should see something like this:

#&(*]
$3&"5& 5"#-& CPPLT@QVCMJITIFS
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JE TFSJBM /05 /6-- 13*."3: ,&:

OBNF WBSDIBS /05 /6--

BEESFTT WBSDIBS /05 /6--

DJuz WBSDIBS /05 /6--
TUBUF@QSPWJODF WBSDIBS /05 /6--
DPVOUSZ WBSDIBS /05 /6--
XFCTJUF WBSDIBS /05 /6--

$3&"5& 5"#-& CPPLT@CPPL
JE TFSJBM /05 /6-- 13*."3: ,&:
UJUMF WBSDIBS /05 /6--
QVCMITIFS@JE JOUFHFS /05 /6-- 3&'&3&/$&4 CPPLT@QVCMJITIFS
QVCMJIJDBUJPO@EBUF EBUF /05 /6--

$3&"5& 5"#-& CPPLT@BVUIPS
JE TFSJBM /05 /6-- 13*."3: ,&:
TBMVUBUJPO WBSDIBS /05 /6--
GJSTU@OBNF WBSDIBS /105 /6--
MBTU@OBNF WBSDIBS /105 /6--
FNBJM WBSDIBS /105 /6--
IFBETIPU WBSDIBS /05 /6--

$3&"5& 5"#-& CPPLT@CPPL@BVUIPST
JE TFSJBM /05 /6-- 13*."3: ,&:
CPPL@JE JOUFHFS /05 /6-- 3&'&3&/%&4 CPPLT@CPPL JE
BVUIPS@JE JOUFHFS /05 /6-- 3&'&3&/$&4 CPPLT@BVUIPS JE
6/*26& CPPL@JE BVUIPS@JE

$3&"5& */%&9 CPPLT@CPPL@QVCMJITIFS@JE 0/ CPPLT@CPPL QvCcMI
$0..*5

Note the following:
¥ Table names are automatically generated by combining the name of th&Cap (Land the lowercase name of
the model (QVCMJIT IEBR&Nd B V U | R $ou can override this behavior, as detailed in Appendix B.
¥ As we mentioned earlier, Django adds a primary key for each table automatically N Hields. You can
override this, too.
¥ By convention, Django appends® J Bo the foreign key field name. As you might have guessed, you can
override this behavior, too.
The foreign key relationship is made explicit b & ' & 3 & / $ &atement.
¥ These$3&"5& " # - &tatements are tailored to the database youOre using, so database-specific field types such
asBVUP @ JO D S(MNIQ)UT F S J BRdstgreSQL), orJ O U FH RS J N B & E ZSQLite) 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 Bddmmanddoesnactuallycreatethe tablesor otherwisetouch your databaseN it just prints output to the
screenso you canseewhat SQL Djangowould executeif you askedit. If you wantedto, you could copy andpastethis SQL
into your databaseslient, or useUnix pipesto passit directly. However, Djangoprovidesan easierway of committingthe
SQL to the database. Run thE Z O D éo@imand, like so:

w

QZUIPO NBOBHF QZ TZODEC

YouOll see something like this:
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$SFBUJOH UBCMF CPPLT@QVCMITIFS
$SFBUJOH UBCMF CPPLT@CPPL

$SFBUJOH UBCMF CPPLT@BVUIPS
*OTUBMMJOH JOEFY GPS CPPLT #PPL NPEFM

The T Z O D é@mands a simpleOsync6f your modelsto your databaselt looks at all of the modelsin eachappin your
*[45"--& % @ " &eltihg,checksthe databasdo seewhether the appropriatetablesexist yet, and createsthe tablesif
they donOyet exist. Note that T Z O D &0@snotsyncchangesn modelsor deletionsof models;if you makea changeo a
model or delete a model, and you want to update the databdsg,0 D WwilCnot handle that. (More on this later.)

If yourun QZUIP®BOBHF ©zZO D Bdain,nothing happensbecauseyou havenOadded any modelsto the
C P P lappor addedanyappsto */45"--& % @ " Etgs,itOslwayssafeto run QZUIP®BOBHF RQZODHE @&
wonOt clobber things.

If youOrénterested,take a momentto diveinto your databaseserverOsommand-linelient andseethe databaseables
Djangocreated.You canmanuallyrun the command-lineclient (e.g., Q T Rftdt PostgreSQLpr you canrun the command
QZUIPOIBOBHF @ZTIFMWMich will figure out which command-lineclient to run, dependingon your
%"5"#"4& @ 4 &RiBY The latter is almost always more convenient.

BASIC DATA ACCESS

Once youOvereateda model, Djangoautomaticallyprovidesa high-levePythonAPI for working with those models.Try it
out by runningQ ZU IP®B O BHF NI Mavid typing the following:

GSPN CPPLT NPEFMT JNQPSU 1VCMJTIFS

Q 1VCMJTIFS OBNF "EEJTPO 8FTMFZ BEESFTT "SMJOHUPO 4U
DJUZ #PTUPO TUBUF@QSPWJODF ." DPVOUSZ 6 4"
XFCTJUF 1UUQ XXX BQSFTT DPN

Q TBWF

Q 1VCMJTIFS OBNF 0 3FJMMZ BEESFTT 'BXDFUU 4U
DJUZ $BNCSJEHF TUBUF@QSPWJODF ." DPVOUSZ 6 4 "
XFCTJUF 1UUQ XXX PSFJMMZ DPN

Q TBWF

QVCMITIFS@MJTU 1VCMJTIFS PCKFDUT BMM
QVCMITIFS@MJTU
< 1VCMJTIFS 1VCMJTIFS PCKFDU 1VCMJTIFS 1VCMJTIFS PCKFDU >

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 theB W Fmethod on the object. Behind the scenes, Django executes
an SQL*/ 4 & 3 Statement here.
¥ To retrieve objects from the database, use the attribltle/ CMJTIFS P C KetDhATistofall VCMJITIFS
objects in the database with the statemebhtY CMJTIFS P C K F D U.BehiMiNhe scenes, Django executes
an SQL4 & - & $skatement here.
Naturally, you can do quite a lot with the Django database API N but first, letOs 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 makesit difficult to tell the
1V CMJT bkj&cts apart:

< 1VCMJTIFS 1VCMJTIFS PCKFDU 1VCMJTIFS 1VCMJTIFS PCKFDU >
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We canfix this easilyby addinga methodcalled @ @ TUS @ @ur 1VCMJIT Ildbjct. A @ @ T U S @edhod tells
Pythonhow to displaythe Ostring@presentationof an object. You canseethis in actionby addinga @ @ T U S @e@od
to the three models:

GSPN EKBOHP EC JNQPSU NPEFMT

DMBTT 1VCMJTIFS NPEFMT .PEFM
OBNF NPEFMT $IBS'JFME NBYMFOHUI
BEESFTT NPEFMT $IBS'JFME NBYMFOHUI
DJUZ NPEFMT $IBS'JFME NBYMFOHUI
TUBUF@QSPWJODF NPEFMT $IBS'JFME NBYMFOHUI
DPVOUSZ NPEFMT $IBS'JFME NBYMFOHUI
XFCTJIJUF NPEFMT 63-'JFME

def _str_ (self):
return self.name

DMBTT "VUIPS NPEFMT .PEFM
TBMVUBUJPO NPEFMT $IBS'JFME NBYMFOHUI
GIJSTU@OBNF NPEFMT $IBS'JFME NBYMFOHUI
MBTU@OBNF NPEFMT $IBS'JFME NBYMFOHUI
FNBJM NPEFMT &NBJIJM'JFME
IFBETIPU NPEFMT *NBHF'JFME VQMPBE@UP UNQ

def _str_ (self):
return '%s %s' % (self.first_name, self.last_name)

DMBTT #PPL NPEFMT .PEFM
UJUMF NPEFMT $IBS'JFME NBYMFOHUI
BVUIPST NPEFMT .BOZ5P.BOZ'JFME "VUIPS
QVCMITIFS NPEFMT 'PSFIJHO,FZ 1VCMJTIFS
QVCMIDBUJPO@EBUF NPEFMT %BUF'JFME

def _str_ (self):
return self.title

Asyoucansee,a @ @ T U S @ea@hod cando whateverit needsto do in order to return a string representationHere,
the @ @ TU S @ehodsfor 1V CMJT laas # P P simply return the objectOsiame and title, respectively but the
@ @ TUS ®@ VU I Pisslightlymore complexN it piecestogetherthe GJS T U @ QBINVFB T U @ Gi@ds Fhe
only requirementfor @ @ T U S @ t@at it return astring.If @ @ TU S @@nOteturn a string N if it returns, say,an
integer N then Python will raise & Z Q F & S ®ith® message like@ @ TU SSF@VSOBEO TUSJOH

For the changeso take effect,exit out of the Pythonshellandenter it againwith Q ZUIP®B OB HF DIZ M (lhis
is the simplest way to make code changes take effect.) Now the 1i&t\0iC M J T bBj&cts is much easier to understand:

GSPN CPPLT NPEFMT JNQPSU 1VCMJTIFS
QVCMITIFS@MJTU I1VCMJTIFS PCKFDUT BMM
QVCMJITIFS@MJTU

< 1VCMJTIFS "EEJTPO 8FTMFZ IVCMJTIFS 0 3FIMMZ >

Make sure any model you definehasa @ @ TU S @éhod N not only for your own conveniencewhen usingthe

interactiveinterpreter, but alsobecauseéDjangousesthe output of @ @ T U S @ €@veralplaceswhenit needsto display
objects.
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Finallynotethat @ @ T U S @ @@ood exampleof addingbehavioto models.A Djangomodeldescribesnore thanthe
databaseable layout for an object; it alsodescribesany functionalitythat object knowshow to do. @ @ TU S @ @e
example of such functionality N a model knows how to display itself.

INSERTING AND UPDATING DATA

YouOvalreadyseenthis done: to insert a row into your databasefirst create an instanceof your model usingkeyword
arguments, like so:

Q 1VCMJITIFS OBNF "QSFTT
BEESFTT 5FMFHSBQI "WF
DJUZ #FSLFMFZ
TUBUF@QSPWJODF &"
DPVOUSZ 6 4"
XFCTJUF 1UUQ XXX BQSFTT DPN

This act of instantiating a model class doestouch the database.
To save the record into the database (i.e., to perform the SQL4 & 3 Statement), call the object@sB W Fmethod:

Q TBWF

In SQL, this can roughly be translated into the following:

*/14&35 */50 CPPL@QVCMJITIFES

OBNF BEESFTT DJUZ TUBUF@QSPWJODF DPVOUSZ XFCTJUF
7"-6&4

"QSFTT 5FMFHSBQI "WF #FSLFMFZ $"

6 4" I[UUQ XXX BQSFTT DPN

Because¢he 1V C M J T hto8elusesanautoincrementingrimarykey J Ethe initialcallto T B W Fdoesone more thing:
it calculates the primary key value for the record and sets it to thEattribute on the instance:

Q JE
UIJT XJMM EJGGFS CBTFE PO ZPVS PXO EBUB

Subsequentallsto T B W Fwill savethe record in place without creatinga new record (i.e.,performinganSQL 6 1% "5 &
statement instead of ari/ 4 & 3)5

Q OBNF "QSFTT 1VCMJTIJOH
Q TBWF

The precedingT B W Fstatement will result in roughly the following SQL:

61%"5& CPPL@QVCMJITIFS 4&5
OBNF "QSFTT 1VCMJTIJOH
BEESFTT 5FMFHSBQI "WF
DJUZ #FSLFMFZ
TUBUF@QSPWJODF  $"

DPVOUSZ 6 4 "
XFCTJUF 1UUQ XXX BQSFTT DPN

8)&3& JE
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SELECTING OBJECTS

Creatingand updatingdatasure is fun, but it is alsouselesswithout a wayto sift through that data. WeOvelreadyseena
way to look up all the data for a certain model:

1VCMJITIFS PCKFDUT BMM
< 1VCMJTIFS "EEJTPO 8FTMFZ IVCMJTIFS 0 3FIMMZ IVCMJTIFS "
I1VCMJTIJOH >

This roughly translates to this SQL.:

4&-&%5
JE OBNF BEESFTT DJUZ TUBUF@QSPWJODF DPVOUSZ XFCTJUF
'30. CPPL@QVCMJITIFS

Note

Notice that DjangodoesnQise 4 & - & $ 5 when looking up dataandinsteadlists all fieldsexplicitly.
Thisis by designin certaincircumstances4 & - & $5 canbe slower, and (more important) listingfields
more closely follows one tenet of the Zen of Python: OExplicit is better than implicit.O

For more on the Zen of Python, try typind N Q P Sl J &t a Python prompt.

LetOs take a close look at each part ofthk CMJTIFS PCKFDUITNeB MM
¥ First, we havethe modelwe defined, 1 V C M J T.IIR&Ssurprisehere: when you want to look up data,you use
the model for that data.
¥ Next, we havethis P C K F DhusinessTechnicallythis is amanagerManagerare discussedn detailin Appendix
B. For now, all you needto know is that managersake care of all Otable-level@perationson dataincludingmost
important, data lookup.
All models automatically get B C K F Dnthiager; youOll use it any time you want to look up model instances.
¥ Finallywe have B M M. Thisis a method on the P C K F Drhahagerthat returns all the rows in the database.
Thoughthis object lookdlike a list, itOsictuallya QuerySell anobject that representssomeset of rows from the
databaseAppendixC dealswith QuerySetsin detail. For the rest of this chapter,weOljust treat them like the
lists they emulate.
Any databasdookup is goingto follow this generalpattern N weOltallmethodson the managemttachedto the modelwe
want to query against.

Filtering Data

While fetchingall objectscertainlyhasits uses most of the time weOrgoingto wantto dealwith a subsetof the data.WeOll
do this with the G J M U F &ethod:

1VCMJITIFS PCKFDUT GJMUFS OBNF "QSFTT 1VCMJTIJOH
< 1VCMJTIFS "QSFTT 1VCMJTIJOH >

G J M U F $&akeskeyword argumentghat gettranslatedinto the appropriateSQL 8 ) & 3 8lausesThe precedingexample
would get translated into something like this:

4&-&%5

JE OBNF BEESFTT DJUZ TUBUF@QSPWJODF DPVOUSZ XFCTJUF
'30. CPPL@QVCMJITIFS
8)&3& OBNF "QSFTT 1VCMJTIJOH

You can pass multiple arguments in®J M U F ® narrow down things further:
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1VCMJITIFS PCKFDUT GIJMUFS DPVOUSZ 6 4 " TUBUF@QSPWJODF
< 1VCMJTIFS "QSFTT 1VCMJTIJOH >

Those multiple argumentsget translatedinto SQL "/ %clausesThus,the examplein the code snippettranslatesinto the
following:

48&-&%5

JE OBNF BEESFTT DJUZ TUBUF@QSPWJODF DPVOUSZ XFCTJUF
'30. CPPL@QVCMJITIFS
8)&3& DPVOUSZ 6 4" "/% TUBUF@QQSPWJODF $"

Notice that by default the lookups use the SQloperator to do exact match lookups. Other lookup types are available:

1VCMJITIFS PCKFDUT GIMUFS OBNF@@DPOUBJOT QSFTT
< 1VCMJITIFS "QSFTT 1VCMJTIJOH >

ThatOa doubleunderscorethere between O B NaRd D P O U B.1{RéPythonitself, Djangousesthe doubleunderscoreto
signalthat somethingOmagic@® happening\ here,the @ @ D P O Ut @eTs translatedby Djangointo a SQL -*, &
statement:

4&-&%5

JE OBNF BEESFTT DJUZ TUBUF@QSPWJODF DPVOUSZ XFCTJUF
'30. CPPL@QVCMJITIFS
8)&3& OBNF -*,& QSFTT

Manyother typesof lookupsare availableincludingJ D P O U B (t@s&-insensitive*, &, TUBSUTXahd FOET X JU |
and S B O KEQL # & 5 8 & &uleries). Appendix C describes all of these lookup types in detail.

Retrieving Single Objects

Sometimes you want to fetch only a single object. ThatOs whai fhé&) method is for:

1VCMJITIFS PCKFDUT HFU OBNF "QSFTT 1VCMJTIJOH
IVCMJTIFS "QSFTT 1VCMJTIJOH

Insteadof alist (rather, QuerySet),only a singleobjectis returned. Becausef that, a queryresultingin multiple objectswill
cause an exception:

1VCMJITIFS PCKFDUT HFU DPVOUSZ 6 4 "
5SBDFCBDL NPTU SFDFOU DBMM MBTU

"TTFSUJPO&SSPS HFU SFUVSOFE NPSF UIBO POF 1VCMJTIFS JU SF

A query that returns no objects also causes an exception:

1VCMJITIFS PCKFDUT HFU OBNF 1FOHVJO
5SBDFCBDL NPTU SFDFOU DBMM MBTU

%PFT/PU&YJTU 1VCMJITIFS NBUDIJOH RVFSZ EPFT OPU FYJTU

Ordering Data

As you play around with the previousexamplesyou might discoverthat the objects are beingreturned in a seemingly
random order. You arenOimagininghings;so far we havenQbld the databaséhow to order its results,so weOresimply
getting back data in some arbitrary order chosen by the database.
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ThatOsbviouslya bit silly;we wouldnOwant a Web pagelistingpublisherso be ordered randomly.So,in practice,weOll
probably want to useP S E F S @ @4Zeorder our data into a useful list:

1VCMJITIFS PCKFDUT PSEFS@CZ OBNF
< 1VCMJTIFS "QSFTT 1VCMJTIJOH I1VCMJTIFS "EEJTPO 8FTMFZ 1V

0 3BFRIMMZ >
This doesnOt look much different from the earl@M M example, but the SQL now includes a specific ordering:

48&-&%5
JE OBNF BEESFTT DJUZ TUBUF@QSPWJODF DPVOUSZ XFCTJUF

'30. CPPL@QVCMJITIFS
03% &3 #: OBNF

We can order by any field we like:

1VCMJITIFS PCKFDUT PSEFS@CZ BEESFTT
< 1VCMJTIFS 0 3FIMMZ I1VCMJITIFS "QSFTT 1VCMJTIJOH IVCMJITIF

"EEJTPO 8FTMFZ >

1VCMJITIFS PCKFDUT PSEFS@CZ TUBUF@QSPWJODF
< 1VCMJTIFS "QSFTT 1VCMJTIJOH I1VCMJTIFS "EEJTPO 8FTMFZ 1V

0 3FIMMZ >

and by multiple fields:

1VCMJTIFS PCKFDUT PSEFS@CZ TUBUF@QSPWJDF BEESFTT
< 1VCMJITIFS "QSFTT 1VCMJTIJOH IVCMJTIFS 0 3FIMMZ IVCMJITI

"EEJTPO 8FTMFZ >
We can also specify reverse ordering by prefixing the field name witktlaatOs a minus character):

I1VCMJTIFS PCKFDUT PSEFS@CZ OBNF
< 1VCMJTIFS 0 3FIMMZ I1VCMJTIFS "QSFTT 1VCMJTIJOH I1IVCMJTIF

"EEJTPO 8FTMFZ >

While this flexibility is useful,using P S E F S @ Gt the time can be quite repetitive. Most of the time youOlhavea
particular field you usually want to order by. In these cases, Django lets you attach a default ordering to the model:

DMBTT 1VCMJTIFS NPEFMT .PEFM
OBNF NPEFMT $IBS'JFME NBYMFOHUI
BEESFTT NPEFMT $IBS'JFME NBYMFOHUI
DJUZ NPEFMT $IBS'JFME NBYMFOHUI
TUBUF@QSPWJODF NPEFMT $IBS'JFME NBYMFOHUI
DPVOUSZ NPEFMT $IBS'JFME NBYMFOHUI
XFCTJUF NPEFMT 63-'JFME

EFG @@TUS@@ TFMG
SFUVSO TFMG OBNF

class Meta:
ordering = ['name"

This PSEFSJOH< OBNFb# tells Django that unlessan ordering is given explicitly with PSEFS @ Call
publishers should be ordered by name.
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WhatOs This Meta Thing?

Djangousesthis internal D M B T.TF U Bsa placeto specifyadditionalmetadataabout a model. ItOs
completelyoptional,but it cando somevery usefulthings.SeeAppendixB for the options you can put
under .FUB

Chaining Lookups

YouOvseeenhow you canfilter data,andyouOveeenhow you canorder it. At times,of course,youOrgoingto wantto do
both. In these cases, you simply OchainO the lookups together:

1VCMJITIFS PCKFDUT GJMUFS DPVOUSZ 6 4" PSEFS@CZ OBNF
< 1VCMJTIFS 0 3FIMMZ I1VCMJITIFS "QSFTT 1VCMJTIJOH IVCMJITIF
"EEJTPO 8FTMFZ >

As you might expect, this translates to a SQL query with bot@ p& 3&1d an03 % &8 :

48&-&%5
JE OBNF BEESFTT DJUZ TUBUF@QSPWJODF DPVOUSZ XFCTJUF
'30. CPPL@QVCMJITIFS
8)&3& DPVOUSZ 6 4"
03%&3 #: OBNF %&4$

You can keep chaining queries as long as you like. ThereOs no limit.

Slicing Data

Another common need is to look up only a fixed humber of rows. Imagineyou havethousandsof publishersin your
database, but you want to display only the first one. You can do this using PythonOs standard list slicing syntax:

1VCMJTIFS PCKFDUT BMM < >
IVCMJTIFS "EEJTPO 8FTMFZ

This translates roughly to:

4&-&3%5
JE OBNF BEESFTT DJUZ TUBUF@QSPWJODF DPVOUSZ XFCTJUF
'30. CPPL@QVCMJTIFS
03% &3 #: OBNF
% *5

And MoreE

WeOvenly just scratchedthe surfaceof dealingwith models,but you should now know enoughto
understandall the examplesin the rest of the book. When youOraeadyto learn the complete details
behind object lookups, turn to Appendix C.

DELETING OBJECTS
To delete objects, simply call thE F M F U fethod on your object:
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Q 1VCMJITIFS PCKFDUT HFU OBNF "EEJTPO 8FTMFZ
Q EFMFUF
I1VCMJITIFS PCKFDUT BMM
< 1VCMJTIFS "QSFTT 1VCMJTIJOH I1VCMJTIFS 0 3FIJMMZ >

You can also delete objects in bulk by calliadg M F U IBn the result of some lookup:

QVCMITIFST 1VCMJITIFS PCKFDUT BMM
QVCMITIFST EFMFUF
I1VCMJITIFS PCKFDUT BMM

Note

Deletionsare permanentso be carefullIn fact, itOsisuallya good ideato avoiddeletingobjectsunless
you absolutelyhaveto N relational databaseslonOto Oundo@o well, and restoring from backupsis
painful.

ItO®ften a goodideato add Oactive@agsto your datamodels.You canlook up only Oactive®bjects,
andsimplysetthe activefieldto ' B M TiRsteadof deletingthe object. Then, if you realizeyouOvenadea
mistake, you can simply flip the flag back.

MAKING CHANGES TO A DATABASE SCHEMA

When we introducedthe T Z O D Eothmandearlier in this chapter,we noted that T Z O D E€rely createstablesthat
donQyet existin your databasé\ it doesnotsyncchangesn modelsor perform deletionsof models.If you addor change
amodelOgeld, or if you delete a model, youOlheedto makethe changein your databasenanually This sectionexplains
how to do that.
When dealingwith schemachangesjtOsmportant to keep a few thingsin mind about how DjangoOdatabasdayer
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 doesiotcare if a database table contains columns that are not defined in the model.
¥ Django doesotcare if a database contains a table that is not represented by a model.
Makingschemachangess a matter of changinghe variouspiecesN the Pythoncode andthe databasétselfN in the right
order.

Adding Fields

When addinga field to a tablemodelin a production setting,the trick is to take advantagef the fact that DjangodoesnOt
careif atablecontainscolumnsthat arenOdefinedin the model. The strategyis to addthe columnin the databaseandthen
update the Django model to include the new field.

However, thereOs bit of a chicken-and-eggroblem here, becausen order to know how the new databasecolumn
shouldbe expressedn SQL,you needto look at the output of DjangoON B O B HF DRM Bddimandwhich requires
that the field exist in the model. (Note that youOraot requiredo create your columnwith exactlythe sameSQL that
Django would, but itOs a good idea to do so, just to be sure everythingOs in sync.)

The solutionto the chicken-and-eggroblemis to usea developmentenvironmentinsteadof makingthe change®n a
production server. (Yowareusing 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. RunNBOBHF DREMBMMPV SB @®&ece the new$3&"5& " # - &tatement for the model. Note the
column definition for the new field.
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3. Start your databaseOs interactive shell (d.,Rol N Z T Ravlyou can useN BO B HF BT | F)VBMecute
an " -5 & 35" # - &tatement that adds your new column.
4. (Optional.) Launch the Python interactive shell withB O B H F QIZ Mavid verify that the new field was added
properly by importing the model and selecting from the table (e.d., PEFM PCKFDUT BMM < >
Then on the production server perform these steps:

1. Start your databaseOs interactive shell.

2. Execute the" -5 & 35" # - &tatement you used in step 3 of the development environment steps.

3. Add the field to your model. If youOre using source-code revision control and you checked in your change in
development environment step 1, now is the time to update the code (8.4Y &/ Q E B, Wikh Subversion) on
the production server.

4. Restart the Web server for the code changes to take effect.

For exampleJetOsvalk through what weOdlo if we addeda O VN @ Q Bi¢ldRd the # P Prnodel describedearlierin this

chapter. First, weOd alter the model in our development environment to look like this:

DMBTT #PPL NPEFMT .PEFM
UJUMF NPEFMT $IBS'JFME NBYMFOHUI
BVUIPST NPEFMT .BOZ5P.BOZ'JFME "VUIPS
QVCMJITIFS NPEFMT 'PSFJHO,FZ 1VCMJTIFS
QVCMJIDBUJPO@EBUF NPEFMT %BUF'JFME
num_pages = models.IntegerField(blank=True, null=True)

EFG @@TUS@@ TFMG
SFUVSO TFMG UJUMF

(Note: Readthe OAddingNOT NULL ColumnsGsidebarfor important detailson why we included CMBOL 5 8ndF

OVMM 5BVF
Then weOdun the command NBOBHF QR M B MNP P Ltd seethe $3& "5 & " # - &tatement.It would look

something like this:

$3&"5& 5"#-& CPPLT@CPPL
JE TFSJBM /05 /6-- 13*."3: ,&:
UJUMF WBSDIBS /05 /6--
QVCMITIFS@JE JOUFHFS /05 /6-- 3&'&3&/%$&4 CPPLT@QVCMJITIFS
QVCMIDBUJPO@EBUF EBUF /05 /6--
OVN@QBHFT JOUFHFS /6--

The new column is represented like this:

OVN@QBHFT JOUFHFS /6--

Next, weOdtart the database@reractiveshellfor our developmentdatabasey typing Q T R(Mdr PostgreSQL)andweOd
execute the following statements:

"-5&3 5"#-& CPPLT@CPPL "%% $0-6./ OVN@QBHFT JOUFHFS

Adding NOT NULL Columns

ThereOa subtlety here that deservesmention. When we addedthe O VN @ Q Big¢ldRd our model,
we includedthe CMBOL 58OV MM 5 8piéns. We did this becausea databasecolumn will
contain NULL values when you first create it.
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However, itOsalsopossibleto add columnsthat cannotcontainNULL valuesTo do this, you haveto
createthe columnas / 6 - -, then populatethe columnOsaluesusingsome default(s),andthen alter the
column to setthe/ 05 /6 - - modifier. For example:

#&(*]

".5&3 5"#-& CPPLT@CPPL "%% $0-6./ OVN@QBHFT JOUFH
61%"5& CPPLT@CPPL 4&5 OVN@QBHFT

"-5&3 5"#-& CPPLT@CPPL "-5&3 $0-6./ OVN@QBHFT 4&5 /
$0..*5

If you go down this path, rememberthat you shouldleaveoff CMBOL 58P VMM 5 &\éur
model.

FS

D5 /6--

After the "-5 & 35" # - &tatementweOderify that the changevorked properly by startingthe Pythonshellandrunning
this code:

GSPN NZTJUF CPPLT NPEFMT IJNQPSU #PPL
#PPL PCKFDUT BMM < >

If that code didnOtauseerrors, weOdwitchto our production serverandexecutethe "-5 & 35" # - &tatementon the
production database. Then, weQd 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"#-& CPPLT@CPPL %301 $0-6./ OVN@QBHFT

Removing Many-to-Many Fields

Because many-to-many fields are different than normal fields, the removal process is different:

1. Removethe.BOZ5P.B O Z'rbriviyour model and restart the Web server.
2. Remove the many-to-many table from your database, using a command like this:

%301 5"#-& CPPLT@CPPLT@QVCMJITIFST

Removing Models

Removing a model entirely is as easy as removing a field. To remove a model, just follow these steps:
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WHATOS NEXT?

Once youOveefinedyour models,the next stepis to populateyour databasewith data.You might havelegacydata,in
which caseChapter 16 will giveyou adviceaboutintegratingwith legacydatabasesYou mightrely on site usersto supply
your data, in which case Chapter 7 will teach you how to process user-submitted form data.

But in some casesyou or your team might needto enter datamanuallyjn which caseit would be helpfulto havea

Web-basedinterface for entering and managinglata. The next chapter covers DjangoOadmin interface, which exists
precisely for that reason.
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Chapter 6: The Django Administration
Site

For a certain classof Web sites,an admininterfacds an essentiapart of the infrastructure. This is a Web-basednterface,
limited to trusted site administratorsthat enableshe addingeditinganddeletion of site content. The interfaceyou useto
post to your blog, the backendsite managersiseto moderatereader-generateccomments,the tool your clientsuseto
update the press releases on the Web site you built for them N these are all examples of admin interfaces.

ThereOs problem with admin interfaces,though: itOsboring to build them. Web developmentis fun when youOre
developingpublic-facingunctionality,but buildingadmininterfacesis alwaysthe same.You haveto authenticateusers,
display and handle forms, validate input, and so on. ItOs boring, and itOs repetitive.

SowhatOBjangoOapproachto theseboring, repetitive tasksat doesit all for youNin just a coupleof linesof code,no
less. With Django, building an admin interface is a solved problem.

This chapteris about DjangoOautomaticadmin interface. This feature works by readingmetadatain your model to
provide a powerful and production-readyinterfacethat site administratorscan start usingimmediately Here, we discuss
how to activate, use, and customize this feature.

ACTIVATING THE ADMIN INTERFACE

We think the admininterfaceis the coolestpart of DjangoNandmost DjangonautsagreeNbut sincenot everyoneactually
needs it, itOs an optional piece. That means there are three steps youOll need to follow to activate it:
1. Add admin metadata to your models.
Not all modelscan(or should)be editableby adminusers,so you needto Omark@odelsthat shouldhavean
admininterface.You do that by addinganinner " E N J&lassto your model(alongsidehe . F U Blassjf you have
one). So, to add an admin interface to o#rP Prodel from the previous chapter, we use this:

DMBTT #PPL NPEFMT .PEFM
UJUMF NPEFMT $IBS'JFME NBYMFOHUI
BVUIPST NPEFMT .BOZ5P.BOZ'JFME "VUIPS
QVCMJITIFS NPEFMT 'PSFIJHO,FZ 1VCMJTIFS
QVCMIDBUJPO@EBUF NPEFMT %BUF'JFME
OVN@QBHFT NPEFMT *OUFHFS'JFME CMBOL 5SVF OVMM 58SV

EFGC @@TUS@@ TFEMG
SFUVSO TFMG UJUMF

class Admin:
pass

The " E N Jd&clarationflagsthe classashavingan admininterface.There are a numberof options that you can
put beneath” E N J But for now weOrstickingwith all the defaultssowe put Q B TiTthere to signifyto Python
that the " E N Jdlass is empty.

If youOrdollowing this examplewith your own code, itOgrobablya goodideato add " E N Jdclarationgto
the 1VCMJTBR®E"V U I Pciasses at this point.
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2. Installthe admin application.Do this by adding EKBOHP DPOUSJC BENUI®/45"--&% @"114
setting.
3. If youOve been following along, make sure that EKBOHP DPOUSJC TETTJPC
EKBOHP DPOUSJCaRd/ UHKBOHP DPOUSJC DPOU Rf@ Whtdrankented, since the
adminapplicationdependson them. Also uncommentall the linesinthe . *% % -&8"3 & @ $ - 'sétlirggtlple
and deletethe5&.1-"5& @ $0/5&95 @ 1 3 6ehtdad tb@GBow it to take the default values again.
4. RunQZUIPR®BOBHF DQZO D.Hits step will install the extra database tables the admin interface uses.

Note

When you first run TZODBEh EKBOHP DPOUSJCNBNSTALLED_APPS,
youOlbe askedabout creatinga superuser If you didnOtlo so at that time, youOlheedto run
EKBOHDPPOUSBWUICIODSFBUF@TVQFSVIOFS&e& an admin user.
Otherwise, you wonOt be able to log in to the admin interface.

5. Addthe URLpatternto your VS M T .@ YouOrstill usingthe one createdby TUB S U Q S P thé&daldinURL
pattern should be alreadythere, but commentedout. Either way, your URL patterns should look like the
following:

GSPN EKBOHP DPOG VSMT EFGBVMUT JNQPSU

VSMQBUUFSOT QBUUFSOT
(r'~admin/', include('django.contrib.admin.urls"),

ThatOs it. Now ru@Q ZU IP®B OBHF ®\VZO T F S W $idt the development server. YouOll see something like this:

7BMJEBUJOH NPEFMT
FSSPST GPVOE

%KBOHP WFSTJPO VTIJOH TFUUJOHT NZTJUF TFUUJOHT
%FWFMPQNFOU TFSWFS JT SVOOJOH BU 1UUQ
2VJU UIF TFSWFS XJUI $0/530- $

Now you canvisit the URL givento you by Django(1 U U Q B E N J @ 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 youOll see is a login screen, as shown in Figure 6-1.
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Figure 6-1. DjangoOs login screen

YouOllisethe usernameand passwordyou set up when you addedyour superuserOnce youOrdoggedin, youOleethat
you can manage users, groups, and permissions (more on that shortly).
Each object given ahE N Jd2claration shows up on the main index page, as shown in Figure 6-2.
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Figure 6-2. The main Django admin index

Linksto add and changeobjects lead to two pageswe refer to as object changdistsand 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 number of options control which fieldsappearon theselists andthe appearancef extra featureslike date drill-downs,
search fields, and filter interfaces. We discuss these features in more detail shortly.
Edit forms are usedto modify existingobjectsand create new ones (see Figure6-4). Eachfield definedin your model

appearshere, and youOlhotice that fields of different types get different widgets (e.g., datetime fields have calendar
controls, foreign keys use a select box, etc.).
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Figure 6-4. A typical edit form

YouOihotice that the admininterfacealsohandlesinput validationfor you. Try leavinga required field blankor putting an
invalid time into a time field, and youOll 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, youOlhotice 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. DjangoOs object history page

When you delete an existingobject, the admininterfaceasksyou to confirm the delete action to avoid costly mistakes.
Deletions also cascadethe deletion confirmation pageshowsyou all the related objectsthat will be deletedaswell (see
Figure 6-7).
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Figure 6-7. DjangoOs delete confirmation page

Users, Groups, and Permissions

SinceyouOréoggedin asa superuseryou haveaccesdo create,edit, anddelete anyobject. However, the admininterface
hasa user permissionssystemthat you canuseto giveother usersaccesonly to the portions of the interfacethat they
need.
You edit theseusersand permissionghrough the admininterfacejust like anyother object. The link to the 6 T F &d
(S P Vrodels is there on the admin index along with all the objects youOve defined yourself.
User objectshavethe standardusernamepassword,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, thereOs a set of three flags:
¥ The Ois activeO 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 Ois staffO flag controls whether the user is allowed to log in to the admin interface (i.e., whether that user is
considered a Ostaff memberO 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 Ois superuserO flag gives the user full, unfettered access to every item in the admin interface; regular
permissions are ignored.
ONormal@dminusersNthat is, active,non-superusestaffmembersNaregrantedaccesghat dependson a set of assigned
permissionsEachobject editablethroughthe admininterfacehasthree permissionsa createpermissionaneditpermission,
and a deletepermission.Assigningpermissionsto a user grants the user accessto do what is describedby those
permissions.
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Note
Accesgto edit usersandpermissionds 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 canalsoassigrusersto groups.A groupis simplya set of permissiongo 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 andbehavesn a numberof ways.We cover just a few of themin this
section as they relate to ou# P Prhodel; 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. 1@ @orks fine for just a few books, but if we had hundredsor thousandsof books, it would be very hard to
locate a singleneedlein the haystackHowever, we can easilyadd some display searchingand filtering functionsto this
interface. Change thé E N Jd&claration as follows:

DMBTT #PPL NPEFMT .PEFM
UJUMF NPEFMT $IBS'JFME NBYMFOHUI
BVUIPST NPEFMT .BOZ5P.BOZ'JFME "VUIPS
QVCMITIFS NPEFMT 'PSFIJHO,FZ 1VCMJTIFS
QVCMJIDBUJPO@EBUF NPEFMT %BUF'JFME

DMBTT "ENJO
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 MJTU @ E J T@ptibB @ontrols which columnsappearin the changdlist table. By default,the changdist
displaysonly a singlecolumnthat containsthe objectOstring representation Here, weOvehangedhat to show
the title, publisher, and publication date.
¥ The MJT U @ G J bptibR Breatesthe filtering bar on the right side of the list. WeOvallowedfiltering 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,Booleansandfieldswith a
D | P J D Btfiribute work best. The filters show up as long as there are at least 2 values to choose from.
¥ The P S E F S Joptidn controls the order in whichthe objectsare presentedin the admininterface.ltOsimplya
list of fieldsby which to order the results; prefixinga field with a minussignreversesthe givenorder. In this
example, weOre ordering by publication date, with the most recent first.
¥ Finallythe TFB S DI @ G Jdoplibk dreatesa field that allowstext searcheslt allowssearchedythe UJUMF
field (so you could typ®jango to show all books with ODjangoO 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 INTERFACEOS LOOK AND FEEL

Clearly, having the phrase ODjango administrationO at the top of each admin page is ridiculous. tOs just placeholder text.
ItOsasyto changethough,usingDjangoOEmplatesystem.The Djangoadminsite is powered by Djangoitself, andits
interfaces use DjangoOs own template system. (DjangoOs template system was covered in Chapter 4.)
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As we explainedn Chapter4,the 5& .1-"5 & @ YsétBidgspecifieza list of directoriesto checkwhenloadingDjango
templates.To customize DjangoOadmin templates,simply copy the relevant stock admin template from the Django
distribution into your one of the directories pointed-tob$ & .1-"5& @ % *3 4

The adminsite findsthe ODjangadministration(eaderby looking for the template BENJOBTF@  TJUF.BYNM
default,this templatelivesin the Djangoadmintemplatedirectory, EKBOHOFP OU SBE NJO FN Q M Bwhichiyou
can find by looking in your Python TJUF Q B D L RliirfeEtdry, or wherever Djangowas installed.To customizethis
CBTF@ TJUF tethplaik, copy that templateinto an B E N JsDbdirectory of whichever directory youOreusingin
5&.1-"5& @ F& example,if your 5&.1-"5& @ %iridutles IPNFNZUFNQM B thénTcopy EKBOHP

DPOUSBENJOFNQMBBENJOBTF@TJUF IUNM to IPNFNZUFNQM BBERNII O
CBTF@ TJU F. DondMorget thaB E N B@bdirectory.

Then,justeditthenew BENJOBTF @ T J U F fil&Jtdl Mdplacethe genericDjangotext with your own siteOsame
as you see fit.

Note that any of DjangoOdefaultadmintemplatescanbe overridden.To override a template,just do the samething
youdidwith CBTF @ TJU F: ¢apiNitMrom the defaultdirectory into your customdirectory and makechangedo the
copy.

You mightwonder how, if 5&.1-"5 & @ %wad4mpty by default, Djangofound the defaultadmintemplates.The
answeris that, by default,Djangoautomaticalljfooks for templateswithina U F N Q M B Wubdlirectoryin eachapplication
packageas a fallback.Seethe OWritingCustom TemplateLoadersOn Chapter 10 for more information about how this
works.

CUSTOMIZING THE ADMIN INDEX PAGE

On asimilarnote, you mightwantto customizethe look andfeel of the Djangoadminindex page By default,it displaysall
availableapplicationsaccordingto your */45"--& % @ " $dttihg, sorted by the nameof the application.You might,
however,want to changethis order to makeit easierto find the applicationsyouOrdooking for. After all, the index is
probably the most important page of the admin interface, so it should be easy to use.

The templateto customizeis BENJQOEFY |U ({R¥memberto copy BENJOQOEFY |Uthl Mour custom
template directory as in the previous example.) Edit the file, and youOllsee it uses a template tag called \
HFU@BENJO @ B QBJI@ K QTAM JT. Uhis tag retrieves every installedDjangoapplicationInsteadof usingthe
tag, you canhard-codelinksto object-specifimdminpagesin whateverway you think is best. If hard-codinglinks doesnOt
appeal to you, see Chapter 10 for details on implementing your own template tags.

Djangooffers another shortcut in this department.Runthe commandQ ZUIP®MBOBHF BEZNJOJOEB®Q
to get a chunk of template code for inclusion in the admin index template. 1tOs 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 DjangoOadmininterfaceis pretty spectacularln fact, weOdallit one of DjangoOSkillerfeatures.®lowever, we
often getaskedaboutOuseases@r the admininterfaceNwhendo weuseit, andwhy?Over the yearsweOveiscovereda
number of patterns for using the admin interface that we think might be helpful.

Obviously,the admininterfaceis extremely usefulfor editingdata (fancythat). If you haveanysort of dataentry tasks,
the admininterfacesimplycanQte beat.We suspecthat the vastmajority of readersof this book will havea whole host of
data entry tasks.

DjangoOadmininterface especiallyshineswhen nontechnicalusersneedto be ableto enter data;thatOshe purpose
behind the feature, after all. At the newspaperwhere Django was first developed,developmentof a typical online
featureNa special report on water quality in the municipal supply, sayNgoes 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 raison dOi»treof DjangoOadmininterfaceis facilitatingthe simultaneousvork 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 modédilke first thing we do when weOve 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 dathereOs little actual data entry associated with a site like
IlUuQ D1JDBHP DS JNihc®r8ddt of the data comes from an automated source. However, when
problems with the automatically acquired data crop up, itOs useful to be able to go in and edit that data easily.

WHATOS NEXT?

Sofar weOvereateda few modelsand configureda top-notch interfacefor editingdata.In the next chapter weOlinove on
to the real Omeat and potatoesO of Web development: form creation and processing.
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After following alongwith the last chapter,you should now havea fully functioningif somewhatsimplesite. In this
chapter, weOll deal with the next piece of the puzzle: building views that take input from readers.

WeOlbtart by makinga simplesearchform ObyhandGand looking at how to handledata submittedfrom the browser.
From there, weOll move on to using DjangoOs forms framework.

SEARCH

The Web is all about search.Two of the NetObiggestsuccessstories, Google and Yahoo, built their multi-billion-dollar
businessearoundsearch Nearly everysite seesa largepercentagef traffic comingto andfrom its searchpagesOften the
differencebetweenthe succes®r failureof asiteis the qualityof its search Soit looks like weOdetter addsomesearching
to our fledgling books site, no?
WeOlbtart by addingthe searchview to our URLconf(NZ TJUF V)SRédallthat this meansaddingsomethinglike
S ?TFBSDI NZTIJUF CPPLT WJFXT Ti& Besdetl of URL patterns.
Next, weOll write thisT F B S Biéw into our view module NZTJUF CPPLT WJFXT

GSPN EKBOHP EC NPEFMT JNQPSU 2
GSPN EKBOHP TIPSUDVUT JNQPSU SFOEFS@QUP@SFTQPOTF
GSPN NPEFMT JNQPSU #PPL

EFG TFBSDI SFRVFTU
RVFSZ SFRVFTU (&5 HFU R
JG RVFSZ
RTFU
2 UUJUMF@@JDPOUBJOT RVFSZ ]
2 BVUIPSTO@GJISTU@OBNF@@JDPOUBJOT RVFSZ ]
2 BVUIPSTO@MBTU@OBNF@@JDPOUBJOT RVFSZ

SFTVMUT #PPL PCKFDUT GJMUFS RTFU EJTUJODU
FMTF
SFTVMUT <>
SFUVSO SFOEFS@QUP@SFTQPOTF CPPLT TFBSDI IUNM \
SFTVMUT SFTVMUT
RVFSZz RVFSZz

There are a coupleof thingsgoingon here that you havenGtet seen First,thereOsS F R V F T U . TRiSis how you access
GETdatafrom Django;POSTdatais accessedhroughasimilar SFRV FT U 10bj&. Theseobjectsbehaveexactlylike
standard Python dictionaries with some extra features covered in Appendix H.

WhatOs GET and POST Data?
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GET and POSTare the two methodsthat browsersuseto senddatato a server.Most of the time,
youOll see them in HTML form tags:

GPSN BDUJPO CPPLT TFEBSDI NFUIPE HFU

This instructs the browser to submit the form datato the URL CPPLTFB SDusingthe GET
method.

There are important differencesbetweenthe semanticof GET and POSTthat we wonOgetinto right
now, but seehttp://www.w3.0rg/2001/tag/doc/whenToUseGet.htifnffou want to learn more.

So the line:

RVFSZ SFRVFTU (&5 HFU R

looks for a GET parameter nameRand returns an empty string if that parameter wasnOt submitted.

Note that weOraisingthe H F U methodon SFRV F T U, (Miibhis potentiallyconfusingThe H F U method here
is the one that every Pythondictionaryhas.WeOrausingit here to be careful:it is notsafeto assumehat SFRVFTU (&5
containsa R key,soweuse HFU R to provide a defaultfallbackvalueof  (the empty string).If we merely
accessedhe variableusing SFRVFTU (&5 < that code would raisea , F Z & S S i RwasnOavailablen the GET
data.

Secondwhat aboutthis 2business? objectsare usedto build up complexqueriesN in this case weOresearchingor
anybookswhere either the title or the nameof one of the authorsmatchesthe searchquery. Technicallythese 2 objects
comprise a QuerySet, and you can read more about them in Appendix C.

In these queries, D P O U Bi3 @ dase-insensitive search that uses the S®|.&operator in the underlying database.

SinceweOresearchingagainsta many-to-manyfield, itOgossiblefor the samebook to be returned more than once by
the query (e.g.,a book with two authorswho both matchthe searchquery).Adding EJT U J O Dtd the filter lookup
eliminates any duplicate results.

ThereOs still no template for this search view, however. This should do the trick:

%0$5:1& )5.- 16#-*$ 8$ %5% )5.- &/
IUNM MBOH FO
IFBE
UJUMF 4FBSDI\ JG RVFSZ ~ 3FTVMUT\ FOEJG 7~ UJUMF
IFBE
CPEZ
| 4FBSDI |
GPSN BDUJPO NFUIPE (&5
MBCFM GPS R 4FBSDI MBCFM

JOQVU UZQF UFYU OBNF R WBMVF \\ RVFSZ]FTDBQF /7
JOQVU UZQF TVCNJU WBMVF 4FBSDI
GPSN

\' JG RVFSz ~
I 3FTVMUT GPS \\ RVFSZ]FTDBQF 77 I

\ JG SFTVMUT A
VM
\ GPS CPPL JO SFTVMUT ~
MJ \\ CPPL]JFTDBQF ~* M
\ FOEGPS ~
VM
\ FMTF A
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Q /P CPPLT GPVOE Q
\' FOEJG ~
\' FOEJG ~»
CPEZ
I[UNM

Hopefully by now what this does is fairly obvious. However, there are a few subtleties worth pointing out:
¥ TheformOsctionis , whichmeansOthecurrent URL.CThisis a standardbest practice:donOtiseseparateviews
for the form page and the results page; use a single one that serves the form and search results.
¥ We reinsertthe valueof the querybackinto the J O Q V.Uhislets readerseasilyrefine their searcheswithout
having to retype what they searched for.
¥ Everywhere RV F S#d C P Pit used,we passit throughthe FT D B @ltér to makesure that any potentially
malicious search text is filtered out before being inserted into the page.
ItOsvital 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 donOnheedto worry about harmfulcontent in your databasdookupsN we can simply passthe
query into the lookup as is. This is because DjangoOs 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); weOll let you handle that one yourself.
Next, weOll look at a more complex example. But before we do, letOs discuss a more abstract topic: the Operfect form.O

THE OPERFECT FORMO

Forms can often be a major causeof frustration for the usersof your site. LetOgonsiderthe 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 Féement and useful contextual help are important.
¥ The submitted data should be subjected to extensive validation. The golden rule of Web application security is
Onever trust incoming data,O 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 DjangoOrms framework is designedo do most of
the work for you. You provide a descriptionof the formOsields,validationrules, and a simpletemplate,and Djangodoes
the rest. The result is a Operfect formO with very little effort.

CREATING A FEEDBACK FORM

The bestwayto build a site that peoplelove is to listento their feedbackManysitesappearto haveforgotten this; they
hide their contact detailsbehindlayersof FAQs,andthey seemto makeit asdifficult aspossibleto getin touch with an
actual human being.

When your site hasmillions of users,this may be a reasonablestrategy.When youOrerying to build up an audience,
though, you should actively encouragefeedbackat every opportunity. LetOsuild a simple feedbackform and useit to
illustrate DjangoOs forms framework in action.

WeOlistart by addingadding S ?DPOUBDU NZTJUF CPPLT WJFXT D RdOtheBURUconf,then
definingour form. Formsin Djangoare createdin a similarway to models:declarativelyusinga Pythonclass HereOshe
class for our simple form. By convention, weQll insert it into a Ge®S N T i@ Bithin our application directory:

GSPN EKBOHP JNQPSU OFXGPSNT BT GPSNT
501*$@%)0*$&4

HFOFSBM (FOFSBM FORVJSZ
CVH #VH SFQPSU

85



The Definitive Guide to Django

TVHHFTUJPO 4VHHFTUJPO

DMBTT $POUBDU'PSN GPSNT 'PSN
UPQJD GPSNT $IPJDF'JFME DIPJDFT 501*$@%$)0*$&4
NFTTBHF GPSNT $IBS'JFME
TFOEFS GPSNT &NBIJM'JFME SFRVJSFE 'BMTF

ONewO Forms? What?

When Djangowasfirst releasedto the public,it had a complicated.confusingforms system.Ilt made
producingforms far too difficult, so it wascompletelyrewritten andis now calledOnewforms.8owever,
thereOstill a fair amountof code that dependson the Oold@orm system,so for the time beingDjango
ships with two form packages.

As we write this book, DjangoOsld form systemis still availableas EKBOHP G RRIthE new
form packagas EKB OHP O F X.@PsBriNepoint that will changeand EKB O H P G ®if pbiht to
the new form packageHowever,to makesure the examplesn this book work aswidely as possibleall
the examples will refertoEKBOHP OFXGPSNT

A Django form is a subclassof EKBOHP OFXGPSNIjustP&8Na Django model is a subclass of

EKBOHP EC NPEFMThePEBFVO HP O F X @&&dsldlalsocontainsa numberof 'J F M 8lassesa full list is
available in DjangoOs documentatidrttat//www.djangoproject.com/documentation/0.96/newforms/

Our $P O UBD U 'dossistsof three fields:a topic, which is a choice amongthree options; a messagewhich is a
characterfield; and a sender,which is an emailfield and is optional (becauseesven anonymousfeedbackcan be useful).
There are a number of other field types available, and you can write your own if they donOt cover your needs.

The form objectitself knowshow to do a numberof usefulthings.It canvalidatea collectionof data,it cangenerateits
own HTML Owidgets, D canconstructa set of usefulerror messageand,if weOrdeelinglazy,it canevendraw the entire
form for us. LetOs hook it into a view and see it in actiodnMd F X T:Q Z

GSPN EKBOHP EC NPEFMT JNQPSU 2

GSPN EKBOHP TIPSUDVUT JNQPSU SFOEFS@QUP@SFTQPOTF
GSPN NPEFMT JNQPSU #PPL

from forms import ContactForm

EFG TFBSDI SFRVFTU
RVFSZ SFRVFTU (&5 HFU R
JG RVFSZ
RTFU
2 UUJUMF@ @JDPOUBJOT RVFSZ ]
2 BVUIPSTO@GJISTU@OBNF@@JDPOUBJOT RVFSZ ]
2 BVUIPST@@VMBTU@OBNF@@JDPOUBJOT RVFSZ

SFTVMUT #PPL PCKFDUT GIJMUFS RTFU EJTUJODU
FMTF
SFTVMUT <>
SFUVSO SFOEFS@QUP@SFTQPOTF CPPLT TFBSDI IUNM \
SFTVMUT SFTVMUT
RVFSZ RVFSZ
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def contact(request):
form = ContactForm()
return render_to_response(‘contact.html’, {form': form})

andinDPOUBDU :IIUNM

%0$5:1& )5.- 16#-*$ 8% %5% )5.- &l
IUNM MBOH FO
IFBE
UJUMF $POUBDU VT UJUMF
IFBE
CPEZ
| $POUBDU VT |
GPSN BDUJPO NFUIPE 1045
UBCMF
\\ GPSN BT@UBCMF A2
UBCMF
Q JOQVU UZQF TVCNJU WBMVF 4VCNJU Q
GPSN
CPEZ
IUNM

The most interesting line here is \\ GPSN BT @ UBC MFP SN our ContactForm instance,as passedto
SFOEFS@UP @ S.FBET® O B B & method on that object that renders the form as a sequenceof table rows
(BT @ &d BT @#&h also be used). The generated HTML looks like this:

Uus
Ul MBCFM GPS JE@UPQJD 5PQJD MBCFM Ul
UE
TFMFDU OBNF UPQJD JE JE@UPQJD
PQUJPO WBMVF HFOFSBM (FOFSBM FORVJSZ PQUJPO
PQUJPO WBMVF CVH #VH SFQPSU PQUJPO
PQUJPO WBMVF TVHHFTUJPO 4VHHFTUJPO PQUJPO
TFMFDU
UE
Uus
us
Ul MBCFM GPS JE@NFTTBHF .FTTBHF MBCFM Ul
UE JOQVU UZQF UFYU OBNF NFTTBHF JE JE@NFTTBHF UE
Uus
Uus
Ul MBCFM GPS JE@TFOEFS 4FOEFS MBCFM Ul
UE JOQVU UZQF UFYU OBNF TFOEFS JE JE@TFOEFS UE
Uus

Note thatthe UB C Ma&hd G P S Nagsare not included;you needto definethose yourselfin the template, which gives

you control over how the form behavesvhenit is submitted.Labelelementsare included,makingforms accessibl®ut of
the box.

Our form is currentlyusinga JOQVUZQF U F Ywidgetfor the messagédield. We donOwantto restrict our
users to a single line of text, so weQll swap itUaF Y U B S WiBget instead:
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DMBTT $POUBDU'PSN GPSNT 'PSN
UPQJD GPSNT $IPJDF'JFME DIPJDFT 501*$@%)0*%$&14
NFTTBHF GPSNT $IB &idpEtMdEms.Textarea()
TFOEFS GPSNT &NBJM'JFME SFRVJSFE 'BMTF

The forms framework separatesout 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 doesnOt actually do anything. LetOs hook in our validation rules:

EFG DPOUBDU SFRVFTU
JG SFRVFTU NFUIPE 1045
GPSN $POUBDU'PSN SFRVFTU 1045
FMTF
GPSN $POUBDU'PSN
SFUVSO SFOEFS@UP@SFTQPOTF DPOUBDU IUNM \ GPSN GPSN~*

A form instancecan be in one of two states:bound or unbound.A boundinstanceis constructedwith a dictionary (or
dictionary-likeobject) and knows how to validateandredisplaythe datafrom it. An unboundorm 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 Kkiv¥s how to validateemailaddressesat leastto a

reasonable level of doubt.

Setting Initial Data

Passinglata directly to the form constructor bindsthat data and indicatesthat validationshould be
performed. Often, though, we needto displayan initial form with some of the fields prefilled N for
example, an OeditO form. We can do this with $h® J U J Bepword argument:

GPSN $PNNFOU'PSN JOJUJBM \ TFOEFS VTFSIFYBNQMF DPN

If our form will alwaysise the same default values, we can configure them in the form definition itself:

NFTTBHF GPSNT $IBS'JFME XJEHFU GPSNT 5FYUBSFB
initial="Replace with your
feedback"

PROCESSING THE SUBMISSION

Once the user hasfilled the form to the point that it passe®ur validationrules,we needto do somethingusefulwith the
data.In this casewe wantto constructandsendan emailcontainingthe userOfeedbackWeOluse DjangoOsmailpackage

to do this.
First, though,we needto tell if the datais indeedvalid,andif it is, we needaccesdo the validateddata. The forms

framework doesmore than just validatethe data, it alsoconvertsit into Pythontypes.Our contactform only dealswith
strings,but if we wereto usean *OUFHF S'Jé6rMEB U F 5 J N F' JdtireMoEms framework would ensurethat we got
back a Python integer oE B U F U bbjéct, respectively.

To tell whether a form is bound to valid data, call tlelT @ W B M thEthod:

GPSN $POUBDU'PSN SFRVFTU 1045
JG GPSN JT@WBMJE
1SPDFTT GPSN EBUB
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Now we needaccesgo the data.We could pull it straightout of SFRVFTU 1i0u4 B we did, weOdnissout on the
type conversions performed by the forms framework. Instead, weGse SN DMFBO @ EBUB

JG GPSN JT@WBMJE
UPQJD GPSN DMFBO@EBUB< UPQJD >
NFTTBHF GPSN DMFBO@EBUB< NFTTBHF >
TFOEFS GPSN DMFBO@EBUB HFU TFOEFS OPSFQMZ!FYBNQMF D

Note that since T F O E B%0t required, we provide a defaultwhen itOsmissing Finally,we needto record the userOs
feedback. The easiest way to do this is to email it to a site administrator. We can do that usifigRii@ E @ Nushdthn:

GSPN EKBOHP DPSF NBJM JNQPSU TFOE@NBJM

TFOE@NBJIM
'"FFECBDL GSPN ZPVS TJUF UPQJD T UPQJD
NFTTBHF TFOEFS
< BENJOJTUSBUPS!FYBNQMF DPN >

The T F O E @ NiBhdthn hasfour required argumentsthe emailsubject,the emailbody, the Ofrom@ddressanda list of
recipient addresses.T F O E @ NiB &Monvenientwrapper around DjangoOs& N B J M . F T Tdadskwhich provides
advanced features such as attachments, multipart emails, and full control over email headers.

Havingsent the feedbackemail,weQltedirect our userto a static confirmationpage.The finishedview function looks
like this:

GSPN EKBOHP IUUQ JNQPSU )UUQ3FTQPOTF3FEJSFDU
GSPN EKBOHP TIPSUDVUT JNQPSU SFOEFS@QUP@SFTQPOTF
GSPN EKBOHP DPSF NBJM JNQPSU TFOE@NBJM

GSPN GPSNT JNQPSU $POUBDU'PSN

EFG DPOUBDU SFRVFTU
JG SFRVFTU NFUIPE 1045
GPSN $POUBDU'PSN SFRVFTU 1045
JG GPSN JT@WBMJE
UPQJD GPSN DMFBO@EBUB< UPQJD >
NFTTBHF GPSN DMFBO@EBUB< NFTTBHF >

TFOEFS GPSN DMFBO@EBUB HFU TFOEFS OPSFQMZ!FYB!
TFOE@NBJM

'FFECBDL GSPN ZPVS TJUF UPQJD T UPQJD
NFTTBHF TFOEFS

< BENJOJTUSBUPS!FYBNQMF DPN >

SFUVSO )UUQ3FTQPOTF3FEJSFDU DPOUBDU UIBOLT
FMTF

GPSN $POUBDU'PSN
SFUVSO SFOEFS@UP@SFTQPOTF DPOUBDU IUNM \ GPSN GPSN"*

Redirect After POST
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If auserselectsRefreshon a pagethat wasdisplayedy a POSTrequest,that requestwill be repeated.
This can often lead to undesiredbehavior, such as a duplicaterecord beingaddedto the database.
Redirectafter POSTis a usefulpattern that canhelp avoidthis scenarioafter a successfuPOSThasbeen
processed, redirect the user to another page rather than returning HTML directly.

CUSTOM VALIDATION RULES

ImaginewveOvéaunchedour feedbackiorm, andthe emailshavestarted tumblingin. ThereOpist one problem:someof the
emailsare just one or two words, hardly enoughfor a detailedmissive We decideto adopta new validationpolicy:four
words or more, please.

There are a numberof waysto hook customvalidationinto a Djangoform. If our rule is somethingwe will reuseagain
andagainwe cancreatea customfield type. Most customvalidationsare one-off affairs though,andcanbe tied directly to
the form class.

We want additional validation on th& F T T Bfl¢lH, so we need to add ® M FB O @ N FhdttoH te our form:

DMBTT $POUBDU'PSN GPSNT 'PSN
UPQJD GPSNT $IPJDF'JFME DIPJDFT 501*$@%$)0*$&4
NFTTBHF GPSNT $IBS'JFME XJEHFU GPSNT 5FYUBSFB
TFOEFS GPSNT &NBJM'JFME SFRVJSFE 'BMTF

EFG DMFBO@NFTTBHF TFMG
NFTTBHF TFMG DMFBO@EBUB HFU NFTTBHF
OVN@XPSET MFO NFTTBHF TQMJU
JG OVN@XPSET
SBJTF GPSNT 7BMJEBUJPO&SSPS /PU FOPVHI XPSET
SFUVSO NFTTBHF

This new method will be calledafter the defaultfield validator (in this case,the validatorfor a required $1IBS'JFME
Because the field data has already been partially processed, we need to pull it out of the fokfOB O @ Hiddidhary.

We naivelyusea combinationof M F O and T Q M J Uo count the numberof words. If the user hasenteredtoo few
words, we raisea 7 BM JE B U J P O.& BRIy attachedto this exceptionwill be displayedo the userasanitem 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 convertit to a different Pythontype) within our custom validationmethod. If we forget the return statement,
then / P O Wwill be returned, and the original value will be lost.

A CUSTOM LOOK AND FEEL

The quickestway to customizethe formOgpresentationis with CSS.The list of errors in particular could do with some
visualenhancementandthe V M hasa classattribute of FS S P S Mbil tHat exact purpose.The following CSSreally

makes our errors stand out:

TUZMF UZQF UFYU DTT

VM FSSPSMJTU \
NBSHJO
QBEEJOH

N

FSSPSMJTU MJ \
CBDLHSPVOE DPMPS SFE
DPMPS XIJUF
EJTQMBZ CMPDL
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GPOU TJ[F QY
NBSHJO QY
QBEEJOH QY QY

AN

TUZMF

While itOgonvenientto haveour formO$ITML generatedor us,in manycaseshe defaultrenderingwonObe right for our
application\\ GPSN BT @ U B CadRriendsare usefulshortcuts while we developour applicationput everything
about the way a form is displayed can be overridden, mostly within the template itself.

Eachfield widget( JOQVUZQF UFYUTFMFDUUFY U B S,feBsimilar)canbe renderedindividuallyby
accessing \\ GPSN GJFMEOB/NFAny errors associated with a field are available as \\
GPSN GJFMEOBNF &S8dcamuse these form variables to construct a custom template for our contact form:

GPSN BDUJPO NFUIPE 1045

EJW DMBTT GJFMES8SBQQFS
\W GPSN UPQJD FSSPST /A
MBCFM GPS JE@UPQJD ,JOE PG GFFECBDL MBCFM
\W GPSN UPQJD 77

EJW

EJW DMBTT GJFMES8SBQQFS
\W\ GPSN NFTTBHF FSSPST ~~
MBCFM GPS JE@NFTTBHF :PVS NFTTBHF MBCFM
\W GPSN NFTTBHF 77

EJW

EJW DMBTT GJFMES8SBQQFS
\W GPSN TFOEFS FSSPST 2"
MBCFM GPS JE@TFOEFS :PVS FNBJM PQUJPOBM MBCFM
\W GPSN TFOEFS 27

EJW

Q JOQVU UZQF TVCNJU WBMVF 4VCNJU Q
GPSN

\\ GPSN NFTTBHF F3%SwWHISdisplayasa VMDMBTT FSSPSMiflaridrs are presentand a blank

string if the field is valid (or the form is unbound).We canalsotreat GPSN NFTTBHF FaS&BbSldnor even
iterate over it as a list, for example:

EJW DMBTT GJFME8SBQQFS\ JG GPSN NFTTBHF FSSPST ~ FSSPST\
\ JG GPSN NFTTBHF FSSPST ~*
P M
\ GPS FSSPS JO GPSN NFTTBHF FSSPST ~
MJ TUSPOH \\ FSSPS]FTDBQF ™ TUSPOH MJ
\ FOEGPS ~
P M
\ FOEJG ~
\W GPSN NFTTBHF 77
EJW

In the caseof validationerrors, this will add an Oerrors@lassto the containing E J Wanddisplaythe list of errors in an
ordered list.

CREATING FORMS FROM MODELS

LetOs 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 software developmentthat Djangotries to adhereto is DonORepeatYourself(DRY).
Andy Hunt and Dave Thomas rhe Pragmatic Programdefine this as follows:

Every piece of knowledge must have a single, unambiguous, authoritative representation within a system.

Our 1V CMJT Irhddlel classsaysthat a publisher has a name, address,city, state_province,country, and website.
Duplicatingthis information in a form definition would break the DRY rule. Instead,we can use a useful shortcut;
GPSN@GPS@NPEFM

GSPN NPEFMT JNQPSU 1VCMJTIFS
GSPN EKBOHP OFXGPSNT JNQPSU GPSN@GPS@NPEFM

IVCMJTIFS'PSN GPSN@GPS@NPEFM 1VCMJTIFS

1VCMJITIFS'iPE'W S Nubclassjust like the $ P O U B D U diaSsiNe createdmanuallyearlier on. We canuseit in
much the same way:

GSPN GPSNT JNQPSU 1VCMJTIFS'PSN

EFG BEE@QVCMJITIFS SFRVFTU
JG SFRVFTU NFUIPE 1045
GPSN I1VCMJITIFS'PSN SFRVFTU 1045
JG GPSN JT@WBMJE
GPSN TBWF
SFUVSO J)UUQ3FTQPOTF3FEJSFDU BEE@QVCMJITIFS UIBOLT
FMTF
GPSN 1VCMJITIFS'PSN
SFUVSO SFOEFS@UP@SFTQPOTF CPPLT BEE@QVCMJTIFS IUNM \

The BEE@ QV CMJTIFfie idahdstidenticalto our original DP O UBD U Léiiplte,so it hasbeenomitted.
Also remember to add a new pattern to the URLconf: S ?BEE@QVCMJITIFS
NZTJUF CPPLT WIJFXT BEE@QVCMJITIFS

ThereOsne more shortcut beingdemonstratedhere. Sinceforms derived from modelsare often usedto savenew
instancesof the model to the databasethe form classcreatedby GP SN @ G P S @nidlitlEdaMonvenient T B W F
method. This dealswith the common case;youOravelcometo ignoreit if you wantto do somethinga bit more involved
with the submitted data.

GPSN@ GPS @ JO TiskBal&method that cancreate a preinitializedform from aninstanceof a model class.
This is useful for creating OeditO forms.

WHATOS NEXT?

This chapter concludesthe introductory materialin this book. The next 13 chaptersdeal with variousadvancedopics,
including generating content other than HTMCh@pter 11, security Chapter 19, and deploymentGhapter 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.

weOll start il€hapter 8by doubling back and taking a closer look at views and URLconfs (introduced @isajer 3.
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Chapter 8: Advanced Views and URLconfs

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

ThereOrothingOspecial@bout URLconfsN like anythingelsein Django,theyOrgust Pythoncode. You cantake advantage
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:

GSPN EKBOHP DPOG VSMT EFGBVMUT JNQPSU
GSPN NZTJUF WJFXT JNQPSU DVSSFOU@EBUFUJNF IPVST@BIFBE IPV.
OPX@JO@DIJDBHP OPX@JO@MPOEPO

VSMQBUUFSOT QBUUFSOT

?0PX DVSSFOU@EBUFUJNF
?0PX QMVT =E\ " IPVST IPVST@BIFBE
?O0PX NJOVT =E\ A~ IPVST IPVST@CFIJOE

?0PX JO@DIJDBHP OPX@JO@DIJDBHP
?0PX JO@QMPOEPO OPX@JO@MPOEPO

nunununon

As explainedin Chapter 3, eachentry in the URLconfincludesits associatedview function, passeddirectly as a function
object. This means itOs necessary to import the view functions at the top of the module.

But asa Djangoapplicationgrows in complexity,its URLconfgrows, too, and keepingthose imports canbe tediousto
manage(For eachnew view function,you haveto rememberto import it, andthe import statementtendsto get overly
long if you use this approach.)ltOgossibleto avoid that tedium by importing the W J F Xrodule itself. This example
URLconf is equivalent to the previous one:

GSPN EKBOHP DPOG VSMT EFGBVMUT JNQPSU
GSPN NZTJUF JNQPSU WJIJFXT

VSMQBUUFSOT QBUUFSOT

?0PX WIFXT DVSSFOU@EBUFUJNF

?0PX QMVT =E\ A~ IPVST WIFXT IPVST@BIFBE
?O0PX NJOVT =E\ 7~ IPVST WIFXT IPVST@CFIJOE
?0PX JO@DIJDBHP WIFXT OPX@JO@DIJDBHP
?0PX JO@MPOEPO WIFXT OPX@JO@MPOEPO

numununwnm
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