®penmeopk Django

P django

Jlekuivt — 4 roamnHu
JTabopaTopHUX pobiT — 2 rogmHu
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a Bctyn pgo web-ppenmeopky Django

» Django (4>xaHro) - BucokopisHeBum Biakputum Python-
dbpenMBOpK 415 po3pobkn Beb-cmncTem.

* HasBaHWM Ha YecTb gxa3meHa [>xaHro PenHxapaTa

» ApxiTekTypa Django nogibHa MVC

° piBHeBY apxiTekTypy Django yacto HasmBatoTb «Mogenb-LLIabnoH-
[MoaaHHaA» (MTV)

e Camt https://www.djangoproject.com/

» Mae BnacHnn ORM ans pobotu 3 6azamm gaHmx
» BbysoBaHuu iHTepdenc agmiHicTpaTopa

e Jlncnetyep URL Ha OCHOBI perynspHux Bupasis
* OcTtaHHin peniz Django 4.2 (Ha kBiTeHb2023)

° P03p06Hl/|Kl/|: Russell Keith-Magee, Adrian Holovaty, Simon Willison,
Jacob Kaplan-Moss, Wilson Miner — nepwud peniz 8 2003 poyi
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BukopuctanHa Django

Beb-dpenmeopk Django BUKOPUCTOBYETLCS B TaKUX
BEJINKUX i BiAOMUX CanTax, K

Instagram,

Disqus,

Mozilla,

The Washington Times,
Pinterest ta iH.

Takox Django BMKOPUCTOBYETLCS B IKOCTi BED-
KOMMOHEHTA B Pi3HUX NPOeKTax, TakmX siK

» Graphite - cuctema nobyaosu rpadikie Ta
MOHITOPUHTY,

* FreeNAS - BinbHa peanisayisa cuctemm 36epiraHHS
Ta 06MiHYy Pannamm Ta iH.
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KOpPUCHI nOCUNaHHA

* OQiLivHKUM canT
https://www.djangoproject.com/

» Django Essential Training
https://github.com/LinkedInlearning/django-
esst-2894047



CraHaapTHMKU dyHKUioHan Django

* Cucrema koH@pirypyesanHsa URL
» Django ORM (Object-relational mapping)
e Po3wwuproBaHa cmctema wabnoHis

» “Class-based views"” — yHiBepcanbHi
npeAcCTaB/IeHHA

» bibnioTeka ansa pobotn 3 popmamu

» BbypoBaHuM iHTepdenc agmiHicTpaTopa
* BbygoBaHa cnctema KewwyBaHHS

* |HTepHauioHasi3aLu s

+ Ta 6araTo iHWoro
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OcHoBHi npuHuunu Django

» Django nparHe 6ytn “niTOHIYHNUM"
 DRY (Don’t Repeat Yourself)

» Cnabka 3a/1eXHiCTb Ta FHYYKiCTb
e LLIBnaka pospobka
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How Django Works

Web Browser Django

http://fexample.com/book_listing/

Route Manager
v book_flisting/

Our Books

* Frankenstein, Mary Shelley l
* Pride & Prejudice, Jane Austin books views. book_listing()
- Afice in Wonderland, Lewis Carroll

I.4 '
- Sherlock Holmes, Arthur Conan Doyle Queries book models from database

~ Builds data context
— Calls template engine

}

Template Renderer
L+ Builds HTML

~—_ }

+ Returns HTTP-Response object




URL Patterns

» Declare a list of URL mappings
» Routes

» Map to a:
— View function
- View class
- List of URL mappings
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Views

» View Is responsible for returning content

— HTTPResponse object

» Views can take arguments

join_group/587/32

NS

join_group group_1id, user_id

* Views can be written as functions or classes
 Views typically render a template
« Django has some built-in views




Template Engine

» Separate business logic from presentation logic
» Text based rendering:
- HTML

— Emall

» Tags for controlling repetition and conditional blocks
 Tags for block re-use: inheritance, inclusion

» Tags for rendering variables from the context

* Filters to modify data, further separating presentation logic




Models

» Abstraction layer for the data base

» Use classes to declare the fields in a data structure

» Django maps the class to a table in the database
Multiple databases supported

Mechanisms for managing changes to the models
Inter-model relationships
Query manager per class to look-up stored data




Users

» Built-in user management
» Account registration framework

« Authentication

» Authorization
» Control who can access what views through decorators




Django Admin
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Pluggable Architecture

* Project: your software

* App: a module in your project
— Apps can be shipped and managed separately
— Wide variety of third-party libraries




[TnTaHHA Ana po3rnagy

» First Project + Uploading Files
» Template Engine + Management Commands
» Models & the ORM « Managing Model Changes

» Django Admin * Deployment Considerations
» User Management
 Using Forms




Django MVC

o MVC — Model — View — Controller
« MTV — Model — Template — View

- \f
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, - =

i
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MpoekT B Django

— ABAsIE cOO0I0 Habip KOHGIrypayiHMX Gpannis |
3acTocyHkie Django.

[1poeKkT MoXKe MICTUTU MHOXWHY 3aCTOCYHKIB
Django.
3acTtocyHok Django — Habip dannis, Wwo MicTaTb
OnMC MoZesien Ta NpeaCcTaBAEHb, AKi € YaCTUHO

oaHoro naketa Python i assasoTb coboto noBHUM
3aCTOCYHOK.

3aCTOCYHOK MOXe MICTUTUCA Y AeKISIbKOX
npoekTax.
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Django — roToB.i pilleHHS

Django CMS

Beginning
django CMS

Mezzanine

Oscar

Pinax
Djedi-CMS
Fein-CMS
Oops-CMS
Wagtail CMS
Widgy CMS
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Getting Started

* You’ll need:

o https://www.python.org/ [EEE=NTeeSeaey:

» cmd.exe - Django >= 4.0

d d- — A virtual environment
« mkdir DjangoProjects

« cd DjangoProjects

« python —m venv P1Env

« P1Env\Scripts\activate

« pip Install django

« django-admin startproject Alexandria




CTBOpeHHs Ta 3anyck Django npoekTa

[loyaTn HOBMK NPOEKT:
django-admin.py startproject example

3anyCTUTU IOKaNbHUN CepBep:
python manage.py runserver
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MpoekT Alexandria

Alexandria/

— Alexandria
—— __dnit _ .py
—— asgl.py

— settings.py
urls.py

WSgl.py
—— manage.py

» cd Alexandria
e python manage.py runserver



http://localhost:8000

b

The install worked successfully! Congratulations!

You are seeing this page because DEBUG=True is in yaur
settings file and you have not configured any URLs,



MiHimanbHa cTpykTypa npoekTa Django

example/ - KaTa/10r NPOeKTa
example/ - MaKeT NpoeKTa
__Init__.py
settings.py - HasawTyBaHHA NPOEKTa
urls.py - koHpIrypauia URL agpec
WsQi.py - TOYKa BXoAy A15 WS(I
manage.py - KOMaHAHa yTinita Django

WSGI (Web Server Gateway Interface) - ctaHaapT B3aemogii
Mi>X Python-nporpamoto, 1Wo BUKOHYETbCS HA CTOPOHI
cepBepaq, i cammm Beb-cepBepom, Hanpukaag Apache
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Middleware

Kpim pogaTtkis i cepsepis, ctaHgapt WSGI gae Bu3HaueHHs
middleware-komnoHeHTIiB (KOMMNOHEHTIB MPOMIXHOIO
Lapy), WO HajalTb iIHTepdencHn AK A0AaTKY, TaK |
cepsepy.

TobT0 ana cepeepa middleware € goaatkom, a 415 foAaTKa
- CepBepom.

Lle ao3BONSAE ckNaAaTH «naHUOXKKU» WSGI-cymicHMX
middleware-komnoHeHTiB.

Middleware moxyTb 6paTtn Ha cebe Taki GyHKUiT (ane He
obmexyloTbCs LnM): 0bpobka cecin, ayteHTUdikauis /
aBTopwm3auisa, ynpasaiHHA URL (MmapwpyTunsauia 3anuTis),
banaHcyBaHHA HaBaHTaXXeHHA, NOCT-06pobKa BUXigHNX
AaHUX (Hanpukaag, nepesipka Ha BaalgHICTb), 3MIHA
3aroJ/10BKIB.

IHHI 3HY, kadegpa N3AC, aou. Moniswwmit B.1., 2015-2021



CtBopeHHs Django 3acTocyHKiB

python manage.py startup blog

[Nichs ctBopeHHs HoBoro Django 3acTocyHKy HeobXiAHO
3apeEeCTPyBaTU MOTO B CMNCKY 3aCTOCYHKIB, L0 Ha/IeXaTb
NpoeKTy

settings.py:
INSTALLED APPS = (

‘example’,
‘blog’
)
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App

* apps.py: defines app meta-data, required for discovery
view.py: functions or classes that serve web content

tests.py: unit tests N\

models.py: classes that map to (&tabase tables (ORM)

admin.py: management codefo
urls.py: app specific URL to'View mappings

migrations/: folder for database migration scripts




CrpykTypa Django 3actocynky (App)

blog/

- NAKeT 3aCTOCYHKY
__Init_.py
admin.py - HANALTYBaHHSA NaHeNi agMiHa
migrations/ - nakeT, Wo MiCTUTb Mirpauii 4aHux

_init_.py
forms.py - onuc ¢opM BBeAeHHS iHpopMaLii
models.py - onuc tabanub 64
tests.py - unit tests
ViIews.py - Bi3Hec-n10riKa 3aCTOCYHKY
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[Tpuknag

C:\Users\UIP>d:

|D:H}cd djangoprojects

D:\DjangoProjects>plenviscriptsiactivate
(P1Env) D:\DjangoProjects>cd Alexandria
(P1Env) D:\DjangoProjects\Alexandria>python manage.py startapp home

(P1Env) D:\DjangoProjects\Alexandria’>




App home

v home

v DJANGOPR... [} B3 1

v Alexandria

v Alexandria

2 migrations

?> __pycache__ il"li't .
_init__.py = —PY
asgi.py admin.py
settings.py
: = Y

urls.py dpps-py

wsgi.py models.py
“ home

? migrations

_il"lit_.F]'_',.«" "u"iE.'i"i"E. p.l!l'r

admin.py

= db.sglite3

apps.py

models.py

manage.py

tests.py
views.py

= db.sglite3

manage.py



App catalog

» python manage.py startapp catalog

» Alexandria INSTALLED_APPS = [

v catalog 'django.contrib.
'django.contrib.
‘django.contrib.
‘django.contrib.
_Init__.py ‘django.contrib.

» __pycache__

» migrations

admin.py ‘django.contrib.staticfiles’,

"home ',

L ‘catalog’

models.py
tests.py

Views.py



DOyHKLUiA nogaHHA (View)

» fBnsie coboro Python ¢yHkuito, sika mopoaxxye BMiCT
CTOPIHKM.

from django.http import HttpResponse

django.http.Request
 def hello(request):
return HttpResponse(“Hello, world!”)
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O6’ekTn 3anuTy i Bignosiai (HttpRequest)

Knac HttpReqguest asnae coboto HTTP-3anuT,
OTPUMAHUN 3 CTOPIHKM KJIEHTQ, | MICTUTb:

* [Hpopmauito npo URL (pathiT.g.)

e HT TP-3aronosku 3annty

* I[Hpopmauito npo BignpasaeHi gaHi (GET,
POST T1a FILES)

* IndopmaLuito npo cecii Ta cookies (session Ta
COOKIES)

* |HWI 3MIHHI cepBepa
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O6’‘exTn 3anuTy i Bianoeiai (HttpResponse)

e Cnyrye AN KOHCTPYIOBAHHSA BIAMOBIAI HA 3aMuT.

(134

HttpResponse(content = *, mimetype = None, status
= 200, content_type = DEFAULT _CONTENT_TYPE)

Ane AkWw,o0 HeobXiAHO A04aBaTV BMICT MOCTYMOBO, MOXHA
BMKOPMCTOBYBATM 06'ekT response sk ob’ekt daunny:

response = HttpResponse()
response.write(“<p>Here's my Web Page</p>7)
response.write(“<p>Here’'s another paragrath</p>")
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Miaknacn HitpResponse

Moaynb django.http micTnTb Aekinbka nigknacis
HttpResponse, aki npeacTaBasoTb Pi3Hi BUAMK
HTTP-sianoBsigen:

» HttpResponseRedirect (302)
» HttpResponseNotFound (404)
» HttpResponseForbidden (403)

e HttpResponseServerError (500)
Ta IHLWI
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KonoirypysanHa URLS

[MobypoBaHO Ha NpUHUMNI chabkol 3B'A3HOCTI.

Ko>kHa koHirypauisa noBuHHa 36epiratmcay
BUrAsAi danny 3 nporpamHmm kogom Python,
3a3BMYaM 3 iMeHem UrlS.py

Taki ¢anam NOBMHHI BU3HAYaTM 0H'eKT
urlpatters, skum oTpuMyeTbCa B pe3yabTarTi
BUKAKKY ¢yHKUii django.conf.patterns

LLinax 40 ronoBHOro KOH®Irypatopa

BM3HAYa€ETbCA B Settings.py 3MiHHO
ROOT_URLCONF
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KoHpirypyBaHHa URLS (npuknaa)

from django.conf.urls import patterns, include, url
from example.views import hello

urlpatterns = patterns(”,
#Examples
(r'’*hello/’, hello)
(r'*$’, ‘example.views.home’, name=‘home’)
(r'*example/’, include(‘example.blogs.urls’))
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Cuctema wabnownis Django

e LLIabnoH B Django siBasie coboto psaaoK TeKCTY B
cneyiasibHOMY GOpMaTi, NPU3HAYEHUN AN
BiAAiINeHHS NoAaHHS A40KYMeHTY (View) Bia
MOro AaHuX.

e MoBa wabsoHie B DjJango He Ma€ Hiakoro
BigHoWweHHA Ao Python, i cteopeHa a5 Beb-
TEXHOJIOTIB Ta AN3aMHepIB iHTepdenCiB.
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|peonoriyHi ocHoBuM wabnorie Django

e bisHec-noriky Tpeba BigAiNNTM BiA NOriKu
NOAaHHSA.

* Cuctakcuc He Tpeba npme'aAsyBaTH 40
HTML/XML

* MepepbavaeTbcs, WO AM3anHEPU BNEBHEHO
Bosiogitotb HTML

* He nepeabavaeTbcs, Wwo gnu3anHepm BMitOTb
nporpamyBaTh Ha Python

e He cTaBMA0CH 3aBAaHHA BUHAUTU HOBY MOBY
nporpamyBaHHS
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KoHirypyBaHHS Ta 3aBaHTa)xeHHs Django wabsoHiB

» Django nponoHye 3pyyYHni Ta noTy>kHnin APl gns
3aBaHTaXeHHS WabaoHiB 3 panioBoi cuctemm.

» Cnepuwy B settings.py Tpeba 3agatu:
TEMPLATE_DIRS = (

“/lwnax ao/nanku wo/mictnTb WwabnoHu/"

)

[1oTIM MOXXHa BUKOPUCTOBYBAaTMH:

from django.shortcuts import render_to_response

def hello(request):
return render_to_response(‘hello.html’)

IHHI 3HY, kadegpa N3AC, aou. Moniswwmii B.1., 2015-2021



Common Template Tags

o {2 for-—item in container %Y i=A% endfor %%

- loop variables: forloop.counter, forloop. first,
forloop. last, ...

— looping, supports an empty clause
+ {% if condition %} ... {% endif %}

— conditional block, supports elif and else clauses

» {% comment "optional note” %} ... {% endcomment %}
- contents not included when rendered




0 7 ors | s e =8 ) o P " o=
® {/é U r]. Uure name a %D.J 1l d

- Inserts named URL from the registry
— supports both positional and keyword arguments

+ {% verbatim %} ... {% endverbatim %}
- template engine ignores contents of block

— render characters that are template engine specific
- can name the block




Common Filters
* {{ data | upper }}

- turns data into upper case

- there is also a lower

sSEbrdatastliShirsEs )

- returns first item Iin data
- there is also a last
» {{ data | pluralize }}

— returns an “s” if data is >1
- supports arguments to change how plural is done




Django Output Types
*» views output content, usually by rendering a template
« HTML references static content like:
— Images
— CSS
— JavaScript
» static content can be served by Django, but shouldn’t be in

production
* users can upload content. media

* media content can be served by Django, but shouldn’t be in
production




About Page

- HTML is very repetitive

» Template engine has inheritance tools, embodying DRY principle
« Use Bootstrap for styling




Composition Tags

« {% extends ’'filename’ %}
— this template inherits from a parent template

* {% block blockname %} ... {% endblock %}
- named section that can be inherited and overridden
- block.super contains parent’s content

* {% include 'filename’ %}
- Insert a template inside of this template

* {% load packagename %}

— loads a template tag set, like Python’s import statement




Bootstrap Bootcamp

« Bootstrap uses a grid based system for layout
Based on rows and 12 columns

- Responsive, adjusts to browser size, can specify wrap points
Widgets

<nav=>

— navigation bar

<main class="container”>
- container for content




Review

« Django templates bring coding-like re-use to HTML
« Tags are actions similar to Python syntax

- Loops

- Conditionals

— Inheritance / Composition
* Filters are data adaptors

- Modify data items before presenting

- render () method is a shortcut for returning a rendered template in a
view
- pass context to the template




Review

» Static files can be presented by the dev server
- The {% static %} tag maps URLs for static files

Using a redirect to serve favicons

» Home URL
» Bootstrap is a layout and widget toolkit for HTML




ORM

- Object Relational Model
» Object-oriented mechanism for mapping data structures to

permanent storage
« Classes represent tables
» Abstracts away the database




Django’s ORM

» Supports multiple databases:
— PostgreSQL
- MariaDB
— MySQL

— Oracle
- SQLite
» Third-party back-ends
» Table migration management
» Tools for bulk-loading/saving data




Django’s ORM

» Declarative, class-based object mapping

» Attributes in a class correspond to columns in the database
— Over 25 fields supported with configurable options

— Data fields: integers, characters, dates, ...
— Relational fields: one-to-one, one-to-many, many-to-many

 Declaration of class defines mapping to tables

» Classes have managers for doing queries
» Instances of objects correspond to rows in the query result




Moaens aaHux B Django

o JIOTriYHWM ONUC CTPYKTYPU AaHMX, W0 36epiratoTbCs B
b/, HagaeTbcs moeoto Python.

» Bci mogeni sBnatoTb coboto Kac, Wo cnaakye
django.db.models.Model

#app/models.py (3ara/sibHUMU CUHTAKCUC):
from django.db import models

class CustomModel(models.Model):
name = models.CharField(max_length=30)
body = models.TextField()
email = models.EmailField(blank=True)
number = models.IntegerField()



Mogaeni Authori Book

®awnn catalog / models.py

from django.db import models

class Author(models.Model):
last _name = models.CharField(max_length=58)
first _name = models.CharField(max_length=56, blank=True)

birth_year = models.IntegerField()

class Book(models.Model):
title = models.TextField()
author = models.ForeignKey(Author, on_delete=models.CASCADE, blank=True
null=True)
created = models.DateTimeField(auto_now_add=True)
updated = models.DateTimeField(auto_now=True)




Mirpauii 8 Django

* IX BUKOPMCTOBYIOTb A/191 MEPEHOCY 3MiH B
Mozensx (AoaaBaHHA/BMAANEHHA NoAA abo
MOZenNi i T.4.) Ha CTPYKTYpY 6a3m aaHux.

e Mirpauii — ue ay>ke NOTY>XHUN MeXaHI3M, AKUN
Tpeba gy>xe ob6epeXkHO 3aCTOCOBYBATU B
peasibHUX YMOBaX.

manage.py makemigrations [<app_label>]



The Django REPL

ct@talkpython Alexandria$ ./manage.py shell

Python 3.10.0 (v3.10.0:b494f5935c, Oct 4 2021, 14:59:20) [Clang 12.0.5
Type "help", "copyright", "credits” or "license"” for more information.
(InteractiveConsole)

>>> from catalog.models import Book, Author

>>> dickens = Author.objects.create(last name="Dickens", birth year=1812)
>>> dickens

<Author: Author object (1)>

>>> dickens.last_name

‘Dickens’

>




Query Manager in REPL

>>> dickens.last _name

'‘Dickens’

>>> Author.objects.all()

<QuerySet [<Author: Author object (1)>]>

>>> dickens.first name
1 1
>>> dickens.first_name = "Charles”

>>> dickens.savel()
-




Using objects.get()

>>> result = Author.objects.get(id=1)
>>> resylt

<Author: Author object (1)>

>>> result.last_name

'Dickens’

>>> result.aid
1
>>> dickens. 1d
1




Using filter()

»>>> Book.objects.create(title="A Tale of Two Cities", author=dickens)

<Book: Book object (1)=

>>> Bopok.objects.create(title="0liver Twist", author=dickens)

<Book: Book object (2)=

»>>> Book.objects._create{title="Hard Times", auther=dickens]

<Book: Book object (3)=

>>> Book.objects.all{)

<QuerySet [<Book: Book object (1)>, <Book: Book ohject (2)>, <Book: Book object (3)»]=
»>> Book.objects_filter{title="Hard Times")

<QuerySet [<Book: Book object (3)=]=

>>> Book.objects.filter{author=dickens)

<QuerySet [<Book: Book object (1)>, <Book: Book object (2}, <Book: Book ohject (3)=]=
»>>> dickens.book set.all(}

<QuerySet [<Book: Book object (1)=, <Book: Book object (2)>, <Book: Book object (3)=]>
S




Fixtures

» Django provides commands for importing and exporting data
» Supports:

- JSON

— JSONL

- XML

— YAML (if PyYAML is installed)
* Primary keys are hard-coded




Different database back-ends

DATABASES = {
‘default’: {
'ENGINE': 'django.db.backe

'"NAME ' : BASE_DIR / 'db. tqll




Supported Databases

» SQLite
— Filename

» PostgresSQL
— Service file

— Password file

- MariaDB, MySQL, Oracle
— Hostname, port, user, password
» Third-party libraries for other databases
— Non-relational database backends available




More Django ORM

» Default query order
» Field level validations
» Row level validations
» Advanced query capabilities:

— Grouping
— Aggregation
— By value

» Query objects

» Manual querying




Review

» Django comes with an ORM
Map Python classes & objects to database tables and rows
Field declarations on model classes represent columns
Data columns: numbers, strings, booleans, etc.

» Relationship columns

Migrations manage changes to ORM objects
» Fixtures allow you to export and import data
+ Testing creates a special database




Admin Intro




Django Admin

» Most web applications are all about CRUD:
— Create

— Read

— Update

— Delete

» Django provides a library to map model objects to CRUD
operations

» Web interface to the database




Django Users

*» Three classes of users:
— Admin / Super-user

- Staff

— User
» Admin and staff have access to the Django admin
 Finer grained permissions possible




CTBOpeHHA cyneptosepa

(P1Env) D:\DjangoProjects\Alexandria>python manage.py createsuperuser
Username (leave blank to use ‘vip’'): admin

Email address: admin@example.com

Password:
Password (again):




Loggin into the Admin

e python manage.py runserver
» http://localhost:8000/admin/login/

Django administration O



MawncTepHs agMiHicTpaTopa

Django administration

WELCOME, ADMIN. VIEW SITE / CHAMGE PASSWORD / LG OUT

Site administration

AUTHENTICATION AND AUTHORIZATION

Recent actions
Groups + Add  # Change

Users 4+ add  # Change My actions

Mone available

IHHI 3HY, kadeapa M3AC, aou. MonisLymi
B.l.,, 2015-2021 72



~ Micnsa HaTuckaHHA Ha Users

J]ango administration

WELCOME, ADMIN. VIEW SITE / CHANGE PASSWORD / LT

Home » Authentication and Authonzation = Users

Start typing to filter... , -
Select user to change ADD USER +

AUTHENTICATION AND AUTHORIZATION

FILTER
Groups + Add Q cearch
1 By staff status
Users + add
All
Action; | ---————-—- v Go Yes
0 of 1 selected No
[]  USERNAME a  EMAIL ADDRESS e
All
[J admin admin@example.cc ves
< > Mo
1 user 1 By active
IHHI 3HY, kadegpa M3AC, gou,. Monisuyuii

B.l.,, 2015-2021 73



App’s admin.py File

* Mode LAdmin declares interface

* Register the Mode LAdmin against a Mode Ll object

» Customize class to modify the web interface



Model Object Meta Data

» Model objects have a meta data area
- Controls behavior of queries and the admin:
Name in admin
Default order of queries

Database table name control
Permissions

ndexes

Constraints




Referencing Admin URLs

» Django provides a way of naming URLSs
* No hard coding!
» Admin page URLs are named
» Cross reference items

* List_display supports any callable




