Metodika na tvorbu testov

Typy testov
Jednotkové testy

e Izolované testy, ktoré testuju jednu konkrétnu funkciu.

e Jednoduchsie sa pisu.

e Cim viac bude jednotkovych testov, tym menej treba integraénych testov.
Integracné testy

e Vicsie testy, ktoré sa sustred’'uji na spravanie a testuju celu aplikaciu.

e Testuju, ako spolu jednotlivé komponenty pracuju.

Co sa ma testovat’

Testuju sa vetky aspekty kodu, ktoré sa mozu pokazit’ alebo nemusia fungovat’ spravne. Cim
viac testov, tym lepSie. Netestuji sa Ziadne kniznice ani funkcie poskytnuté od Python alebo
Django, pretoze tie si oni testuju sami. Testuje sa teda iba vlastny kod.

Struktura testov

Testy sa nachadzaju v adresari ‘tests‘. V pripade, Ze je mnoho testov v jednej z urovni tohto
adresara, vytvoria sa podadresare. Stibory s testami maja tvar ‘test *.py‘. Jednotlivé testy st
rozdelené do suborov na zdklade toho, Co testuju (napr. ‘test model control.py®,
‘test view_control detail.py*, ...). Je vhodné oddelit' jednotkové testy od integracnych.
Priklad adreséarovej Struktury je nasledovny:

Itests/
__init__.py
/integration_tests/
__init__.py
test_html_control_detail.py

test_html_scheme_detail.py



/unit_tests/
__init__.py
/model/
__init__.py
test_ model_control.py
Iview/
__init__.py

test_view_control_detail.py

Tvorba testov

Na tvorbu testovacich tried sa vyuziva trieda ‘TestCase‘ z kniZnice django.test. Tato kniZnica
vychédza zo Standardnej kniznice unittest pre python.

Triedy na testovanie maju tvar ‘*TestCase(TestCase)’. Metdody na testovanie maji tvar
“test *()°.

Na konfiguraciu testov sa mézu vyuzit’ metddy triedy TestCase (ak nie su potrebné, netreba
ich pisat’), najznamejsie st

e setUp()
o zavola sa pred kazdou testovacou metodou,

o sluZzi na vytvorenie objektov alebo inu pripravu pre ostatné testy
v triede,

o kazda metdda dostane novu verziu objektu,
e tearDown()
o zavola sa po kazdej testovacej metode,
o sluzi na “upratanie® po teste,
e setUpClass()
o zavola sa iba raz za celu triedu, pred zavolanim ostatnych metod,

o sluzi na vytvorenie objektov, ktoré¢ sa nebudu v ziadnych testovacich
metodach menit’,



o argumentom metddy je trieda podl'a konvencii nazyvana ‘cls’,
o metdda musi byt’ oznacena ako ‘classmethod*:

m  @classmethod
def setUpClass(cls):

e tearDownClass()
o zavola sa iba raz za celu triedu, po zavolani ostatnych metod,
o sluzi na “upratanie* po testovani celej triedy,
o argumentom metddy je trieda podl'a konvencii nazyvana ‘cls’,
o metdda musi byt oznacena ako ‘classmethod*:

m  @classmethod
def tearDownClass(cls):

e o dalsich metéodach je mozné sa dozvediet viac v dokumentacii:
https://docs.python.org/3/library/unittest.html

Obsahom testu je zavolanie metddy ‘assert*()‘. Zoznam tychto metdd je pomerne rozsiahly,
preferuje sa nepouzivat’ iba ‘assertFalse()* a ‘assertTrue()‘, ale pouzivat’ ¢o najvhodnejSiu
metodu vzhl'adom na test. Zoznam vSetkych metéd je mozné najst v dokumentacii:
https://docs.python.org/3/library/unittest.html

Preferuje sa ¢o najmenej “Asserts per Test”, idedlne “One Assert per Test”. Jednotlivé testy
maju byt od seba nezavislé. Poradie vykonania testov nie je v rézii autora testov.

Priklad testovacej triedy:

from django.test import TestCase

class YourTestCase(TestCase):
def setUp(self):
#Setup run before every test method.

pass

def tearDown(self):
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#Clean up run after every test method.

pass

def test_something_that will_pass(self):

self.assertFalse(False)

Testovacia databaza

Nie je potrebné vytvarat novl databazu na testovanie. Django si vytvori na zaciatku
testovania vlastnu (z existujucej databazy definovanej zo stiboru settings.py s pristupom do
nej zo suboru settings.ini). Tato databdza bude obsahovat’ iba Cisté tabulky bez udajov
a pocCas testovania sa Standardne pouzivat. Po testovani ju nésledne sdm odstrani. Do
databazy je mozné ukladat’ zdznamy Standartnymi metodami ako pri pisani netestového kodu.

Majme triedu:

from django.db import models

class CertificationScheme(models.Model):

Model for certification scheme
scheme_name = models.CharField(max_length=100)
identifier = models.CharField(max_length=50)
version = models.CharField(max_length=10)

publisher = models.CharField(max_length=50)

Vytvaranie tejto triedy je napriklad nasledovné:
CertificationScheme.objects.create(scheme_name="test_name’,
identifier="test_identifier’,

version="test_ver",



publisher="test_publisher")

V tomto pripade si vSak treba dat’ pozor na atribtity, ktoré zvycajne databaza vytvara sama
(napr. pk alebo id). Autor testu sa nemoOze spolichat, Zze budi vychadzat vzdy
Z prednastavenych hodnot (napr. pk=1), pretoze databdza svoje zaznamy priebezne odstranuje
po kazdej testovacej triede, ale neresetuje svoje interné pocitadld (napr. v ramci jednej
testovacej triedy bude vytvoreny prvy zaznam s pk=1, ale v ramci d’alSej testovacej triedy
bude vytvoreny zaznam s pk=2, pritom zaznam s pk=1 nebude existovat’).

LepSim, prehladnej$im a odporti¢anym spdsobom je vyuZzivat fixtures. St to stbory vo
formate Json, ktorymi sa naplni databaza v rdmci testovace;j triedy pred spustenim 'ubovol'nej
testovacej metddy. Testovacie fixtures vytvarame v adresari ‘/fixtures/tests/‘. Subory
S testovacimi fixtures maju tvar ‘test *.json‘.

Priklad fixtures zo suboru ‘/fixtures/tests/test schemes.json:

[
{

"model™: "my_app.CertificationScheme",
"pk': 1,
"fields™: {

"scheme_name": "Profi",

"identifier": "PF",
"version™: "1.0",
"publisher": "FIIT"
}
}

]

Pre nacitanie fixtures do testovacej triedy staci vyuzit’ preddefinované pole ‘fixtures a zadat’
nazov suboru (‘fixtures’ je pole, preto je mozné zadavat’ I'ubovolny pocet stiborov). Priklad
nacitania fixtures:

from django.test import TestCase

from my_app.models import CertificationScheme



class CertificationSchemeTestCase(TestCase):

"""'Test case for certification scheme in models.

# This will load fixtures from file "fixtures/tests/test_schemes.json’

fixtures = ['tests/test_schemes']

def test_fixture(self):

“*"Test method for fixture test.

scheme = CertificationScheme.objects.get(pk="1")
self.assertlsInstance(scheme, CertificationScheme)

Testy pre jednotlivé Casti aplikacie

Ako testovat’ jednotlivé cCasti aplikacie je moZzné najst’ napriklad v tejto dokumentacii:
https://developer.mozilla.org/en-US/docs/Learn/Server-side/Django/Testing

Kazda cast aplikécie sa testuje inak. V tejto metodike budu uvedené tie zédkladné.

Testovanie models

Testovanie je zvy€ajne jednotkové a zdvisi od toho, ¢o je v testovanej triede uvedené.
Zvycajne sa vSak testuje kazda metoda v testovanej triede, a to asponi raz (ak existuji nejaké
Specialne pripady alebo scendre, tak vSetky). Jedna testovacia metdoda by nemala testovat
viac ako jednu testovant metodu.

Majme nasledujtcu triedu:

from django.db import models

class CertificationScheme(models.Model):
""""Model for certification scheme"""
scheme_name = models.CharField(max_length=100)
identifier = models.CharField(max_length=50)

version = models.CharField(max_length=10)
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publisher = models.CharField(max_length=50)

def str (self):

return self.scheme_name

def temp(self):

return self.identifier

Priklad testu moze vyzerat’ takto:

from django.test import TestCase

from my_app.models import CertificationScheme

class CertificationSchemeTestCase(TestCase):

"""'Test case for certification scheme in models.

fixtures = ['tests/test_schemes']

def test_creation(self):
"""Test method for object creation.”™"
scheme = CertificationScheme.objects.get(pk="1")

self.assertlsInstance(scheme, CertificationScheme)

def test_str(self):
"""Test method for str method.™""
scheme = CertificationScheme.objects.get(pk="1")
self.assertlsInstance(scheme, CertificationScheme)

self.assertEqual(scheme.__str_ (), scheme.scheme_name)

def test_temp(self):



"""Test method for temp method."™"™"

scheme = CertificationScheme.objects.get(pk="1")
self.assertlsInstance(scheme, CertificationScheme)
self.assertEqual(scheme.temp(), scheme.identifier)

Metoda ‘test creation(self)* testuje, Ci pri vytvarani a ziskani objektu nedoslo k chybe (nie je
to testovanie funkcie Pythonu, neimportujeme na to ziadnu kniznicu a my sme tuto triedu
vytvorili, takze to mézeme tiez overit).

Posledné dve metddy ‘test str(self)* a ‘test temp(self)® testuji metddy v testovanej triede
¢ str (self)® a ‘temp(self)‘. Pred tym ale skontroluju, ¢i pri vrateni objektu nedoslo k chybe
(nevadi, ze toto testuje aj prva testovacia metoda, pretoze testovacie metddy maju byt od
seba nezavislé — pri pisani tychto dvoch testov treba predpokladat, ze metdda
‘test_creation(self) nemusi existovat’).

Testovanie views

Testovanie views je mozné jednotkovymi testami. Vytvorili sme pomocnu testovaciu triedu
pre prihlasenie pouzivatela, pretoze ju budi potrebovat’ viaceré testovacie triedy:

from django.test import TestCase

from django.contrib.auth.models import User

class SetUpTestCase(TestCase):

"""Test case for creating user.Also offers login method for user.

@classmethod

def setUpClass(cls):
""'setUpClass method for creating user.™"
super(SetUpTestCase, cls).setUpClass()
test_user = User.objects.create_user(username="testuser’,

password="'12345")

def login(self):

""'Login method for user."""



self.client.login(username="testuser’, password="12345")

Majme nasledujucu triedu pre view:

class SchemeDetailView(generic.DetailView):

@method_decorator(login_required)

def get(self, request, **kwargs):
scheme = CertificationScheme.objects.get(pk=kwargs['pk'])
info = {"scheme’: scheme}

return render(request, 'scheme_detail.html*, context=info)

Priklad testu mdze byt’ nasledovny:
from django.core.urlresolvers import reverse

from my_app.tests.unit_tests.test_setup import SetUpTestCase

class SchemeDetail TestCase(SetUpTestCase):

fixtures = ['tests/test_schemes']

def test_get successful(self):
"""Test method for successful get method."""
self.login()
resp = self.client.get(reverse('scheme-detail’, args=["1"]))

self.assertEqual(resp.status_code, 200)

def test_get_login_required(self):

resp = self.client.get(reverse('scheme-detail’, args=['1"]))



self.assertEqual(resp.status_code, 302)

def test_get uses_correct_template(self):

Test method for correct template usage.
self.login()

resp = self.client.get(reverse('scheme-detail’, args=["1"]))
self.assertEqual(resp.status_code, 200)

self.assertTemplateUsed(resp, ‘'scheme_detail.html")

Trieda ‘SetUpTestCase® ndm zabezpeci vytvorenie pouzivatel’a a poskytuje metodu na jedno
prihlasenie.

Metoda ‘test get successful(self)® testuje, ¢i je stranka spravne nacitana po prihlaseni
(status_code=200).

Metoda ‘test get login required(self)‘ testuje, €i stranka spravne vyZaduje prihlasenie
pouzivatela (status _code=302).

Metoda ‘test get uses correct template(self)* testuje, ¢i strdnka vyuziva spravny template
po prihlaseni. Pred tym ale skontroluje, ¢i je status_code=200 (nevadi, Ze toto testuje aj prva
testovacia metoda, pretoze testovacie metdody maji byt od seba nezavislé — pri pisani tychto
dvoch testov treba predpokladat’, ze metoda ‘test get successful(self)® nemusi existovat)).

Testovanie htmls

Tieto testy Struktirujeme na zaklade html stborov, ktoré predstavuju obrazovky pre
pouzivatel'a. Preto sa jednd o integracné testy. Vytvorili sme pomocnu testovaciu triedu pre
zapnutie browsera a prihlasenie pouzivatela, pretoze ich budu potrebovat’ viaceré testovacie
triedy:

import 0s

from django.contrib.staticfiles.testing import StaticLiveServerTestCase
from django.core.urlresolvers import reverse
from django.test import override_settings

from django.contrib.auth.models import User



from pyvirtualdisplay import Display

from selenium import webdriver

@override_settings(LANGUAGE_CODE="en"", LANGUAGES=((""en"", "English™"),))
class SetUpTestCase(StaticLiveServerTestCase):

""'Test case for setup methods for integration testing."""

fixtures = [""tests/test_schemes']

user_username = "‘testuser"’

user_email = ""testuser@test.com'’

user_password = ""12345"

@classmethod
def setUpClass(cls):
super(SetUpTestCase, cls).setUpClass()
if 0s.name == ""posix"":
cls.display = Display(visible=0, size=(1366, 720))
cls.display.start()
cls.driver = webdriver.Chrome()

cls.driver.set_window_size(1366, 720)

@classmethod

def tearDownClass(cls):
cls.driver.quit()
if 0s.name == ""posix"":

cls.display.popen.kill()



super(SetUpTestCase, cls).tearDownClass()

def setUp(self):

super(SetUpTestCase, self).setUp()
User.objects.create_user(username=self.user_username,
email=self.user_email,

password=self.user_password)

def insert_login_credentials(self, username, password):

self.driver.find_element_by _id(*"id_username").clear()

self.driver.find_element_by id("'id_username').send_keys(username)

self.driver.find_element_by id(*"id_password").clear()

self.driver.find_element_by id(*"id_password").send_keys(password)

self.driver.find_element_by xpath(
'/Ibutton[contains(., ""Login®)]").click()

self.assertlsNotNone(self.driver.get_cookie(**sessionid™))

def login_user(self, url):

"""Login method for basic user.""
self.driver.get(*"%s%s"" % (self.live_server_url, url))
self.insert_login_credentials(self.user_username,

self.user_password)



Majme nasledujicu cast urls:

urlpatterns = [
url(r'~$", views.HomePageView.as_view(), name=""index""),
url(r'~page/$’, views.TestPageView.as_view(), name=""page"’),

url(r'~accounts/', include(‘django.contrib.auth.urls")

Podstranka ‘page* vyuziva html s Cast'ou:

<a href="{% url 'index' %}">{% trans "Homepage" %}</a>

Priklad integra¢ného testovanie by mohol byt’ takyto:
from django.core.urlresolvers import reverse

from .test_setup import SetUpTestCase

class MyTestCase(SetUpTestCase):

def test_to_homepage(self):

"""Test method for redirect to homepage™""
self.login_user(reverse(‘login®))
self.assertEqual("'%s%s" % (self.live_server_url,

reverse(''page"’)
self.driver.find_element_by xpath(

"/la[contains(., ""Homepage™)]").click()
self.assertEqual(*%s%0s’ % (self.live_server_url,

reverse('index")),

self.driver.current_url)



Trieda ‘SetUpTestCase‘ nam zabezpeci spravne otvorenie/zatvorenie browsera aj vytvorenie
pouzivatela a poskytuje ndm metody pre prihlasenie.

Metoda ‘test to homepage(self)® testuje odkaz v html. Je vhodné sa vyhybat pisaniu
konkrétnej URL vo forme stringu, preto sa vyuziva pomocna premenna ‘self.live server url’
a metdoda ‘reverse()‘. Tato metdda z nazvu v jej argumente vytvori URL priponou
(argumentom metddy je ndzov zadefinovany v ’urls.py‘). Najskor prebehne prihlasenie
pouzivatel'a na adrese s nazvom ‘login‘. Nasledne sa dostaneme na stranku s ndzvom ‘page’.
Vyhladéd sa element pomocou xpath vyrazu a vykona sa kliknutie. Nakoniec sa overi, ¢i
prebehlo presmerovanie url.

Spustanie testov (na Windowse)

Je nutné mat’ nainstalované:
e pyvirtualdisplay — cez command line prikazom ‘pip install pyvirtualdisplay*
e selenium — cez command line prikazom ‘pip install selenium®
e Google Chrome — stiahnut’ zo stranky

(https://www.google.com/chrome/browser/desktop/index.html)

e Chromedriver — zo stranky stiahnut’ verziu na win32, v zip subore sa nachadza
chromedriver.exe

(https://chromedriver.storage.googleapis.com/index.html?path=2.33/)

Nasledne je potrebné pridat’ cestu k priecinku so siborom chromedriver.exe medzi systémové
premenné prostredia (do ‘Path’) a reStartovat’ pocitac.

Testy celej aplikacie je mozné spustat’ prikazom ’./manage.py test’ nad adresarom so
zdrojovym kdédom z command line alebo z konzoly PyCharm. Pre konzolu v PyCharm po
stlaceni ctrl+alt+R staci napisat’ iba “test‘:

manage.py@0FC5A » test

Jednotlivé testy z PyCharm je mozné spust’ aj pravym kliknutim na konkrétnu triedu alebo
metddu, spustia sa iba testy na zdklade miesta kliknutia:


https://www.google.com/chrome/browser/desktop/index.html
https://chromedriver.storage.googleapis.com/index.html?path=2.33/

Copy Reference Ctrl+Alt+Shift+C

[l Paste Ctrl+V
Paste from History... Ctrl+Shift+V
Paste Simple Chrl+ Alt+Shift+Y
Column Selection Mode Alt+5Shift+nsert
Find Usages Alt+F7
Refactor L4
Felding 4
Go To 3
Generate... Alt+Insert

Run ‘Test: my_app.tests.m...' Ctrl+Shift+F10

[ 3 Debug Test: my_app.tests.m...'

¥ Run 'Test my_app.tests.m... with Coverage

) Profile Test: my_app.tests.m...'

=p Concurrency Diagram for 'Test: my_app.tests.m...'
Eﬂ Create 'Test: my_app.tests.m..."...

Attach Console

Local History 4
Git 4
External Tools 4
Execute Line in Conscle Alt+5hift+E
& Compare with Clipboard
File Enceding
1% Diagrams 4
&) Create Gist...

Staticka analyza kodu

Na statickil analyzu kédu sa pouziva pylint s pluginom django. Stiahnut’ je to mozné cez
command line prikazom ‘pip install pylint-django‘. Na konfiguraciu vyuzivame subor
‘.pylintrc’.

Do PyCharm je mozné pylint pridat’ cez File->Settings->Tools->External Tools->Add(zeleny
“+) a takto nakonfigurovat’:



Q Toals > External Tools
| > Appearance & Behavior + — 2 O
Keymap v External Tools
| E B Edit Tool X
i Plugins
> Version Control Mame: Group:  External Tools v
> Project: OFCSA Description:
[ . -
Build, Execution, Deplo Options
> Languages & Framewol
v Took Synchronize files after execution Open console Qutput Filters...

| Web Browsers [] Show conscle when a message is printed to standard output stream || Show console when a message is printed to standard error stream

File Watchers

External Tools

Show in

Terminal Main menu Editor menu Project views Search results
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Program:

pylint

Arguments: --load-plugins pylint_django $FilePath$

Working directory: ~ $ProjectFileDir$

Ak bol pylint takto nakonfigurovany, spustanie je nasledovné (otestuju sa vSetky ‘*.py
subory v adresari a podadresdroch — zavisi od oznaceného adresara, v tomto priklade

‘my_app’):

B OFCSA - [D:\FiITskola\ing'\semester 1\ TP\project\repository\OFCSA] - PyCharm 2017.2.3
File Edit View Mavigate Code Refactor Run QGLIER VC5 Window Help
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Pokrytie testami

Pri pisani kddu sa moze stat’, ze niektoré Casti autor zabudne otestovat’. Preto ako pomocku
vyuzivame ’coverage’. Stiahnut je to mozné cez command line prikazom ‘pip install
coverage. Na konfiguraciu vyuzivame subor ‘.coveragerc’.

Spustanie nie je mozné cez django priamo cez ‘manage.py’. Je nutné vyuzit' command line
alebo Terminal z PyCharm. Zapnutie coverage prebiecha nad adresarom so zdrojovym kédom
prikazom ’coverage run manage.py test‘. Pre Terminal v PyCharm:

= signals.py
& urls.py
& views.py

Terminal

<+ |Microsoft Windows [Wersion 10.0.15063]
% | {c) 2017 Microsoft Corporation. Vietky préva vyhradené.

D:\FIITskela\inghsemesterl\IP\project\repository\OFCSA>coverage html

D:%FIITskeola\ingh\semesterl\TP\project\repository\OFCSA>coverage run manage.py testl

- 2:Favorites

P 4: Run 'g:‘ & TODO %) g Version Control » Python Console Terminal 2 Event Log
] 88 Project Files Updated // View (today 14:48) 21:2 CRLF+ UTF-8% Git: Tests* & &

Nasledne prebehnu vSetky testy. Nasledne je moZné vygenerovat’ vystup, najlepSie ako html

prikazom ’coverage html*:

gy
& urls.py
& views.py

Terminal

<+ |Microsoft Windows [Wersion 10.0.15063]
% | {c) 2017 Microsoft Corporation. Vietky préva vyhradené.

D:\FIITskola‘\inghsemesterl\IF\project\repository\OFCSA>coverage htmll

¥+ 2: Favorites

P 4 Run '3: & TODO %7 9: Version Control » Python Console Terminal 2 Event Log
Q 88 Project Files Updated // View (today 14:49) 21:2 CRLF+ UTF-8% Git: Testss % @

Vystupom je priecinok htmlcov v adresari so zdrojovymi sibormi. Po otvoreni zdkladného
vygenerovaného stiboru ‘htmlcov/index.html’ je mozné sa preklikavat’ v prehliadaci a vidiet
konkrétne zdrojové stibory s vyznacenymi neotestovanymi riadkami.
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