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> YnTaemble TecCThl



R YTO Takoe
— YUTaAEeMOCTb?



Tesnc 1:

U“NTaeMoCTb KoOoJAa
NpAMO
NPpONOPLMNOHAJIbHA
CZIOXXHOCTU KoAa



Te3uc 2:

TecTbl TOXe Kona!



Code quality
1S measured in WTFs/min

Good Code Bad Code

code veview
In progvess

O




HaM HyXHbl MEeTPpUKWN!



LnKsioMmaTn4eckas
CJIOXXHOCTb



KOFrHUTUBHASA
CNNTOXHOCTb



String getWords(int number) { // +1
switch (number) {
case 1: // +1
return "one';
case /: // +1
return "a couple';
case 3: // +1
return "several';
default:
return "lots'";

}
} // Cyclomatic Complexity 4



int sumOfPrimes(int max) { // +1
int total = 0;

OUT: for (int i = 1; 1 <= max:; ++1i) { // +1
for (int ] = 2; i < i; ++j) { // +1
1f (1 % ) { // +1
contlnue OUT
s
s
total += 1:

¥

return total,;
} // Cyclomatic Complexity 4



//

String getWords(int number) { //

switch (number) { //

case 1: //

return "one';

case 2: //
return "a couple';

default: //

return " lots':

¥ //

Cyclomatic
+1

Cognitive

+1



// Cyc Cog
int sumOfPrimes(int max) < // +1
int total = 0;

OUT: for (int i = 13 1 <= max; ++1i) { // +1 +1
for (int j = 2; j < 1i; ++j) A // +1 +2 (nesting=1)
1f (1 % j == 0) A // +1 +3 (nesting=2)
continue OUT; // +1
s
s
total += 1:

h

return total;
+ // =4 =7



String getWords(int number) {
switch (number) {

case 1:

return "one"';
case

return "a couple';
case

return ''several';
default:

return " lots'';
I3

[IpOCTO



int sumOfPrimes(int max) {
int total = 0;

OUT: for (int i = 1; i <= max; ++1i) {
for (int § = 2; j < 1i; ++j) {
if (1 % j == 0) {
continue OUT;
+
I3
total += 1:
F

return total;

s
CNTOXHO



YXXaCHO!



COMPLEXITY WATERFALL

sobolevn.me/2019/10/complexity-waterfall


https://sobolevn.me/2019/10/complexity-waterfall
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[lpouecc:

> [nwem npocTble 6/I0KKU KoAa

> B KaKOU-TO MOMEHT CJ/OXHOCTb
nepenoJiIHAeTCH

> PedakTopum



Peaninsauunu

> https://github.com/wemake-
services/wemake-python-styleguide


https://github.com/wemake-services/wemake-python-styleguide
https://github.com/wemake-services/wemake-python-styleguide

Te3nc 3:

YNTaemMoCTb KOoAa
HeBO3MOXHa b6e3
NpaBUJIbHON CUCTEMbI
MMEeHOBaHUA



from http import HTTPStatus

import pytest
from django.test import Client
from django.urls import reverse

@pytest.mark.django_db()

def test payment view requires_auth(client: Client) —> None:
"""Unauthenticated users cannot see the payment page."""
response = client.get(reverse('main:payment'))

assert response.status_code == HTTPStatus.FOUND
assert response['Location'].startswith(reverse('identity:login'))



import pytest

@pytest.mark.django_db()
def test pay_1(c):
r = c.get('/payment"')

assert r.status _code == 301
assert r['Location'].startswith('/login')



[IpOMeXyTO4YHble BbiBOAbI



S Kakme O0CObeHHOCTMHU
— eCTb Yy TeCcTOB?



TecTol obnapalT
YeTKOU CTPYKTYypou



OCHOBHble npaBuna



OCHOBHble npaBuna

> Arrange = He 6onee AgBYyX CTpPOK KoOAa



OCHOBHble npaBuna

> Arrange = He 6onee AgBYyX CTpPOK KoOAa

> Act = poBHO OgHa CTpOYKa KOAa



OCHOBHble npaBuna

> Arrange = He 6onee AgBYyX CTpPOK KoOAa
> Act = poBHO OgHa CTpOYKa KOAa

> Assert = He 6onee NATU CTPOK KOA3



HO Kyada AeBaTb BcCe
OCTa/lbHoe?



TecTl — TOXe Koa,

Mbl MpPOCTO byaem
cnenoBaTb
K/1aCCUYeCKUM
npaBuiam



MW co34aBaTb TeCTOBYHK
MHOPACTPYKTYpPY



from http import HTTPStatus

import pytest
from django.test import Client
from django.urls import reverse

@pytest.mark.django_db()

def test registration_page_renders(client: Client) -> None:
"""Basic get method works.'"""
response = client.get(reverse('identity:registration'))

assert response.status_code == HTTPStatus.OK



@pytest.mark.django_db()
def test valid registration(client: Client) -> None:
registration_data = {

'email': 'mail@sobolevn.me',
'first _name': 'Nikita',
'last_name': 'Sobolev’,

'date_of _birth': '01.01.2023"',
'address': 'City’',
'job_title': 'CTO',

'phone': '+7985000',



@pytest.mark.django_db()
def test valid_registration(client: Client) —> None:
registration_data = {

'email': 'mail@sobolevn.me',
'first _name': 'Nikita',
'last_name': 'Sobolev’,

'date_of _birth': '01.01.2023"',
'address': 'City’',
'job_title': 'CTO',
'phone': '+7985000',

s

response = client.post(
reverse('identity:registration'),
data=registration_data,



@pytest.mark.django_db()
def test valid registration(client: Client) —> None:
registration_data = {

'email': 'mail@sobolevn.me',
'first _name': 'Nikita',
'last_name': 'Sobolev’,

'date_of _birth': '01.01.2023"',
'address': 'City’',
'job_title': 'CTO',
'phone': '+7985000',

s

response = client.post(
reverse('identity:registration'),
data=registration_data,

)

assert response.status_code == HTTPStatus.FOUND
assert response.get('Location') == reverse('identity: login")

user = User.objects.get(email=registration_datal['email'])
assert user.id

assert user.1s _active

assert not user.1s_superuser

assert not user.1s staff

assert user.first_name == registration_datal['first name’]
assert user.last _name == registration_datal'last name']
assert user.job_title == registration_data['job title']
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[Ipo61embl

> HM4ero He MNOHATHO
> [lo4yeMy pOaHHbIeE MMEHHO Takue?
> [loyemy ™Mbl NpoBepAeM He Bce?

> KonunacTa



[loAroTOBKA AAHHbIX



from mimesis.schema import Field, Schema

@pytest.fixture()
def registration_data_factory() —> RegistrationDataFactory:
""HUReturns factory for fake random data for regitration.™""
def factory(xkfields: Unpack[RegistrationDatal]) —-> RegistrationData:

return factory



from mimesis.schema import Field, Schema

@pytest.fixture()
def registration_data_factory() —> RegistrationDataFactory:
"""Returns factory for fake random data for regitration.™""
def factory(xkfields: Unpack[RegistrationDatal]) —-> RegistrationData:
mf = Field()
password = mf('password') # by default passwords are equal
schema = Schema(schema=lambda: {
'email': mf('person.email'),
'first_name': mf('person.first _name'),
'last_name': mf('person.last_name'),
'date_of_birth': mf('datetime.date'),
'address': mf('address.city'),
'job_title': mf('person.occupation'),
'phone': mf('person.telephone'),
'‘phone_type': mf('choice', items=[1, 2, 31),
F)

return factory



from mimesis.schema import Field, Schema

@pytest.fixture()
def registration_data_factory() —> RegistrationDataFactory:
"""Returns factory for fake random data for regitration.™""
def factory(xkfields: Unpack[RegistrationDatal]) —-> RegistrationData:
mf = Field()
password = mf('password') # by default passwords are equal
schema = Schema(schema=lambda: {
'email': mf('person.email'),
'first_name': mf('person.first _name'),
'last_name': mf('person.last_name'),
'date_of_birth': mf('datetime.date'),
'address': mf('address.city'),
'job_title': mf('person.occupation'),
'phone': mf('person.telephone'),
'‘phone_type': mf('choice', items=[1, 2, 31),

})

return {
xkschema.create(iterations=1)[0], # type: ignore[misc]
*xq{ 'passwordl': password, 'password2': password},
**kfields,

Iy

return factory



A OBa MPOTOKOANA
cBepxy



@f1inal
class RegistrationData(TypedDict, total=False):

Represent the simplified user data that 1s required to create a new user.

Importing this type is only allowed under "~ if TYPE_CHECKING ~ in tests.
email: str

first _name: str

last_name: str
date _of _birth: dt.datetime
address: str

job_title: str

phone: str

phone_type: int

# Special:

passwordl: str

password2: str



@f1inal
class RegistrationData(TypedDict, total=False):

Represent the simplified user data that 1s required to create a new user.

Importing this type is only allowed under "~ if TYPE_CHECKING ~ in tests.
email: str

first _name: str

last_name: str
date _of _birth: dt.datetime
address: str

job_title: str

phone: str

phone_type: int

# Special:

passwordl: str

password2: str

@final
class RegistrationDataFactory(Protocol):
def call (

self,

x*xfields: Unpack[RegistrationDatal,
) —> RegistrationData:

"""User data factory protocol."""



N OaHHble NO-
YMONTYaAHUKW ANA
ya006CTBa



@pytest.fixture()
def registration_data(
registration_data_factory: RegistrationDataFactory,
) —> RegistrationData:
""HReturns fake random data for regitration.™™"
return registration_data_ factory()



A Tenepb ybepem
NMpOBEpPKN B CBOK
COOCTBEHHYH PYHKLMUIO



from typing import TypeAlias, Callable

UserAssertion: TypeAlias = Callable[[str, UserDatal], None]

@pytest.fixture(scope="'session')
def assert correct user() —-> UserAssertion:
def factory(email: str, expected: UserData) —> None:
user = User.objects.get(email=email)

assert user.1d

assert user.1s active

assert not user.1s_superuser
assert not user.1is staff

for field_name, data_value 1in expected.items():
assert getattr(user, field_name) == data_value

return factory



N coenaem
MOANPUKATOP [AaHHbIX



@pytest.fixture()
def user _data(registration_data: 'RegistrationData') —-> 'UserData':

We need to simplify registration data to drop passwords.

Basically, it is the same as ~ registration_data ', but without passwords.

return { # type: ignore[return-value]
Key _name: value_part
for key name, value part in registration_data.items()
if not key name.startswith('password')



class UserData(TypedDict, total=False):

Represent the simplified user data that 1s required to create a new user.

It does not include " "password ~, because it is very special in django.
Importing this type is only allowed under "~ if TYPE_CHECKING ~ 1in tests.

emall: str

first _name: str

last_name: str
date _of _birth: dt.datetime
address: str

job_title: str

phone: str

phone_type: int

@final
class RegistrationData(UserData, total=False):

Represent the registration data that 1s required to create a new user.

Importing this type is only allowed under "~ if TYPE_CHECKING ~ in tests.

passwordl: str
password2: str



bbl1O

CTano



@pytest.mark.django_db()
def test valid registration(client: Client) —> None:
registration_data = {

'email': 'mail@sobolevn.me',
'first _name': 'Nikita',
'last_name': 'Sobolev’,

'date_of _birth': '01.01.2023"',
'address': 'City’',
'job_title': 'CTO',
'phone': '+7985000',

s

response = client.post(
reverse('identity:registration'),
data=registration_data,

)

assert response.status_code == HTTPStatus.FOUND
assert response.get('Location') == reverse('identity: login")

user = User.objects.get(email=registration_datal['email'])
assert user.id

assert user.1s _active

assert not user.1s_superuser

assert not user.1s staff

assert user.first_name == registration_datal['first name’]
assert user.last _name == registration_datal'last name']
assert user.job_title == registration_data['job title']



@pytest.mark.django_db()
def test valid_registration(
client: Client,
registration_data: 'RegistrationData’,
user_data: 'UserData',
assert_correct _user: 'UserAssertion’',
) —> None:
"""Test that registration works with correct user data.
response = client.post(
reverse('identity:registration'),
data=registration_data,

)

assert response.status_code == HTTPStatus.FOUND
assert response.get('Location') == reverse('identity: login')
assert_correct_user(registration_datal'email'], user_data)



bblN1o CTano

@pytest.mark.django_db() @pytest.mark.django_db()
def test_valid_registration(client: Client) —> None: def test valid registration(
registration_data = { client: Client,
‘email’: 'mail@sobolevn.me’, registration_data: 'RegistrationData’,
'‘first_name': 'Nikita’, user_data: 'UserData’,
‘last_name': 'Sobolev’, assert_correct_user: 'UserAssertion’,
'date_of _birth': '01.01.2023"', ) —> None:
‘address': 'City’, """Test that registration works with correct user data."""
'job_title': 'CTO", response = client.post(
'‘phone’: '+7985000", reverse('identity:registration'),
¥ data=registration_data,

)

response = client.post(

reverse(’identity:registration’), assert response.status_code == HTTPStatus.FOUND
data=registration_data, assert response.get('Location') == reverse('identity:login")
) assert_correct_user(registration_datal'email'], user_data)

assert response.status_code == HTTPStatus.FOUND
assert response.get('Location') == reverse('identity:login')

user = User.objects.get(email=registration_datal'email'])
assert user.id

assert user.is_active

assert not user.is_superuser

assert not user.is_staff

assert user.first_name == registration_datal'first_name']
assert user.last_name == registration_datal'last_name']
assert user.job_title == registration_datal['job_title']



[IpOMeXyTO4YHble BbiBOAbI



> PaboTa ¢ ¢pabpukamm



A 4TO eC/ZIM HaM HYXeH
KaKON-TO Apyrou
Nnosib30BaTeNb?



@pytest.mark.django_db()
def test _registration_missing _required_field(
client: Client,
registration_data_factory: 'RegistrationDataFactory’,
) —> None:
"""Test that missing required will fail the registration.™""
post_data = registration_data_factory(email="")



@pytest.mark.django_db()
def test _registration _missing_required_field(
client: Client,
registration_data_factory: 'RegistrationDataFactory’,
) —> None:
"""Test that missing required will fail the registration.™""
post_data = registration_data_factory(email="")

response = client.post(
reverse('identity:registration'),
data=post_data,

)

assert response.status_code == HTTPStatus.OK
assert not User.objects.filter(email=post_datal['email'])



S [Tpnbnnxaemca K
— peaslbHOCTH
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@pytest.fixture()

def external _api_user_response() —> ExternalAPIUserResponse:

"""Create fake external api response for users."""
mf = Field()

schema = Schema(schema=lambda: <
'‘external_id': mf('numeric.increment'),
)

return schema.create(iterations=1) [0]



@pytest.fixture()

def external _api_user_response() —> ExternalAPIUserResponse:

"""Create fake external api response for users.''"
mf = Field()

schema = Schema(schema=lambda: A
'‘external_id': mf('numeric.increment'),
r)

return schema.create(iterations=1) [0]

@pytest.fixture()
def external_api_mock(

external _apil_user_response: ExternalAPIUserResponse,
) —> Iterator[ExternalAPIUserResponse]:

"""Mock external /user/register calls."""
with httpretty.httprettized():

httpretty.register_uri(

uri=settings.EXTERNAL_API URL,
method=httpretty.POST,

body=json.dumps(external_api_user_response),

)

yield external_api_user_response
assert httpretty.has_request()



@pytest.mark.django_db()
def test valid registration(
client: Client,
registration_data: 'RegistrationData’,
external api_mock: 'ExternalAPIUserResponse’,
reT datar TUSeTDataT ek
assert_correct_user: 'UserAssertion',
assert_correct_external _user: 'UserExternalAssertion’,
I
"""Test that registration works with correct user data."""
response = client.post(
reverse('identity:registration'),
data=registration_data,




@pytest.mark.django_db()
def test valid_registration(
client: Client,
registration_data: 'RegistrationData’,
external _api_mock: 'ExternalAPIUserResponse’,
user _data: 'UserData',
assert_correct_user: 'UserAssertion',
assert_correct_external _user: 'UserExternalAssertion’,
) —> None:
"""Test that registration works with correct user data."""
response = client.post(
reverse('identity:registration'),
data=registration_data,

)

assert response.status_code == HTTPStatus.FOUND
assert response.get('Location') == reverse('identity:login")
assert_correct_user(registration_datal'email'], user_data)
assert _correct _external user(

registration_datal['email'],

external_api_mock,



YTo Mbl nosy4yunu?



YTo Mbl nosy4yunu?

> [IOHATHbLIE N MpPOCTble TeCTOBble KeUcChl



YTo Mbl nosy4yunu?

> [IOHATHbLIE N MpPOCTble TeCTOBble KeUcChl

> [LOBO/IbHO aKKypaTHYHW TeCTOBYH
MHOPACTPYKTYpPY



YTo Mbl nosy4yunu?

> [IOHATHbLIE N MpPOCTble TeCTOBble KeUcChl

> [LOBO/IbHO aKKypaTHYHW TeCTOBYH
MHOPACTPYKTYpPY

> Tunobe3sonacHoOCTb W noagaepxky mypy



YTo Mbl nosy4yunu?

> [IOHATHbLIE N MpPOCTble TeCTOBble KeUcChl

> [LOBO/IbHO aKKypaTHYHW TeCTOBYH
MHOPACTPYKTYpPY

> Tunobe3sonacHoOCTb W noagaepxky mypy

> bonbuwne BO3MOXHOCTU ANA
napameTpusayunm



OTKpbITble Mpob6s1eMbl



OTKpbITble Mpobaembl

> [ eHepauunmAa NpoOTOKO/IOB U3 pa3HbIX
MCTOYHUKOB: MOoAesin, JSon-CXeMbl



OTKpbITble Mpobaembl

> [ eHepauunmAa NpoOTOKO/IOB U3 pa3HbIX
MCTOYHUKOB: MOoAesin, JSon-CXeMbl

> HekoTopoe Kosmn4yecTBO bHbounepnienTa



OTKpbITble Mpob6s1eMbl

> [ eHepauunmAa NpoOTOKO/IOB U3 pa3HbIX
MCTOYHUKOB: MOoAesin, JSon-CXeMbl

> HekoTopoe Kosmn4yecTBO bHbounepnienTa

> OTcyTCcTBMEe onbiTa y pa3paboTymkos



> BbiBO bl



UTOoro



UTOoro

> YntabenbHOCTb — OTHOCUTE/NbHAa



UTOoro

> YntabenbHOCTb — OTHOCUTE/NbHAa

> HO eCcTb OCHOBA: CJ/IOXHOCTb



UTOoro

> YntabenbHOCTb — OTHOCUTE/NbHAa
> HO eCcTb OCHOBA: CJ/IOXHOCTb

> TecCcTbl — npowe, NOTOMY 4YTO UMEKT
eAUHYH CTPYKTYypYy



UTOoro

> YntabenbHOCTb — OTHOCUTE/NbHAa
> HO eCcTb OCHOBA: CJ/IOXHOCTb
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> Tenepb HaM npouwe NUMcaTb MOHATHbIE
TecThbl!
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> github.com/pytest-dev/pytest
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LLIkoAa
CUAbHbIX
NnpPorpaMMmMCTOB

TECTI/I POBAHI/IE
B PYTHON =z

Kak Hay4uTbCs nUcaThb TECTHI [Moponpér nuoam,
[MocmoTpeTs nporpammy Ha nuToHe camoMy M BHegpuTb  CTO u 06bIYHBIM
3TO Ha paborTe paspaboTymkam

education.borshev.com thon-testin



http://education.borshev.com/python-testing

Bonpochl?
github.com/sobolevn

sobolevn.me


http://sobolevn.me
http://github.com/sobolevn

