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KISS Approach to Testing
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Calling the Application
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Test Client
Testing WSGI or ASGI Interface

def test index(client) -> None:
assert client.get("/").status code == 200



dpytest.fixture(name="client")
def client fixture(app):
with TestClient(app=app) as client:
yield client



Application Fixture

Simplifying Access and Customization

dpytest.fixture(name="app")
def app fixture():
yield app

@pytest.fixture(name="client")
def client fixture(app):
with TestClient(app=app) as client:
yield client



dpytest.fixture(name="app")
def app fixture():
app.dependency overrides

#oe.

}
yvield app

app.dependency overrides

{1}



Authentication
Calling Endpoints with Valid Credentials

def test admin endpoint(client, admin user):
client.login(admin user)

# o



class MyTestClient(TestClient):
def login(self, user: User):
self.headers[ 'Authentication”] =
f "Bearer {make token(user)}’

)

# self.auth = ...
# self.cookies["..."] = ...

(



class TestSomethingUnrelatedToAuth:
pytestmark = pytest.mark.usefixtures
llloginll



dpytest.fixture(name="login")

def login fixture(client, create user):
user = create user()
client.login(user)
return user



def test admin role(client, login):
login.add role( "'staff")
assert client.get("/admin").status code

dpytest.fixture(name="login")

def login fixture(client, create user):
user = create user()
client.login(user)
return user



test_something()




Isolating a Database
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CREATE DB . TEST . DROP DB

BEGIN ROLLBACK



Transaction-Bound Tests
SQLAIchemy Example

@pytest.fixture(name="db connection")
def db connection fixture(db engine):
with db engine.connect() as db connection:
db connection.begin()
try:
yield db connection
finally:
db connection.rollback()



@pytest.fixture(name="db connection")
def db connection fixture(db engine):
with db engine.connect() as db _connection:
db connection.begin()
try:
yield db connection
finally:
db connection.rollback()

dpytest.fixture(name="db session")
def db session fixture(db connection):
with Session(
db connection,
join transaction mode="create savepoint’,
) as db session:
ylield db session

https://docs.sqglalchemy.org/en/20/orm/session_transaction.html#joining-a-session-into-an-external-transaction-such-as-for-test-suites



https://docs.sqlalchemy.org/en/20/orm/session_transaction.html#joining-a-session-into-an-external-transaction-such-as-for-test-suites

@pytest.fixture(name="db session")
def db session fixture(db connection):
with Session(
db connection,
join transaction mode="create savepoint',
) as db session:
yield db session

dpytest.fixture(name="app")
def app fixture(db session):
app.dependency overrides = {
db session dep: lambda: db session,
}
vield app
app.dependency overrides = {}



Levels of Abstraction
No One-Size-Fits-All Solution

Transaction-

Bound Tests Integration Tests




Test Data the Wrong Way

Global Database Fixtures

def test user filter(client):
response = client.get("/users?org=7")
data = response.json()
assert [i1tem[ "username”] for i1tem i1n data] == [
"userl”, "user3", "user super admin’



Factory Functions
Be Explicit In the Tests

def test user filter(client):
Oorg = create org()
create user(username="alice", org=orgqg)
create user (username= bob")
response = client.get(f"/users?org={org.id}")
data = response.json()
assert [i1tem[ "username”] for 1tem i1n data] == |
"alice',



def test user filter(client, db session):
org = create org(db session)
create user(db session, username="alice", org=orgqg)
create user(db session, username="bob")

response = client.get(f"/users?org={org.id}")
data = response.json()
assert [1tem[ "username”] for i1tem 1n data] == |

"alice",



Factory Functions as Pytest Fixtures
Avoid Boilerplate Code

def test user filter(client, create user, create org):
Oorg = create org()
create user(username="alice", org=orgqg)
create user (username= bob")

response = client.get(f"/users?org={org.id}")
data = response.json|()
assert [1tem[ "username”] for i1tem 1n data] == |

"alice’”,



@pytest.fixture(name="create user")
def create user fixture(db session):
def create user(username="test", password="",
user = User (
username=username, password=password,
)

db session.add(user)

return create user

org=None) :

Org=org



@pytest.fixture(name="create user")
def create user fixture(db session):
def create user(username="test", password="", org=None):
user = User (
username=username, password=password, O0Org=org

)

db session.add(user)

return create user



@pytest.fixture(name="create user")
def create user fixture(db session, create org):
def create user(username="test", password="", org=None):
1f org 1s None:
Oorg = create org()
user = User (
username=username, password=password, O0Org=org

)

db session.add(user)

return create user



Getting Bigger

def test user comments
client,
create user,
create org,
create post,
create comment,
) => None:
Oorg = create org()

#oe .



def test user comments
client,
model factory,
) => None:
org = model factory.create org()

#oe .



Fixture Scope

Prefer Fixtures Close to Tests

Fixture in
global
conftest.py

Ad hoc data Fixture in
RIERER a test file

Fixture in
Helper function local Global data
conftest.py




Faking the Network

o K



Monkey Patching and MagicMock

Mocking The Wrong Way

def test make joke(mocker):
mock = mocker.patch( openal.chat.completions.create”)
mock.return value.choices[(0].message.content = "
assert make joke() == "



Introducing an Interface
Proper Mocking

GptClient

+ get_joke()

ChatGptClient

+ get_joke|() + get_joke()

FakeGptClient




Wrap API Clients

Limit the Scope of the Problem

ChatGptClient gef 98—
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Fake Clients
Why to Mock when You Can Fake

FakeGptClient

+ get_joke()

class FakeGptClient (GptClient):
def get joke(self, topic):
return f"Joke about {topic}"”



Proper Patching

Dependency Injection (If Possible)

class FakeGptClient (GptClient):
def get joke(self, topic):
return f"Joke about {topic}"”

dpytest.fixture(name="fake gpt")
def fake gpt fixture():
return FakeGptClient /()



@pytest.fixture(name="fake gpt")
def fake gpt fixture():
return FakeGptClient()

dpytest.fixture(name="app")
def app fixture(fake gpt):
app.dependency overrides = {
gpt dep: lambda: fake gpt,
}
yvield app
app.dependency overrides = {}



dpytest.fixture(name="patch", autouse=True)
def patch fixture(fake gpt, mocker):
mocker.patch( myapp.gpt ', fake gpt)



Integration Tests
Make them Optional

dpytest.fixture(name="chat gpt")

def chat gpt fixture():
apl key = os.getenv( TEST OPENAI API KEY'")
1f not api key:

pytest.skip("TEST OPENAI API KEY not set")
return ChatGptClient(api key=api key)



Parametrized Fixtures

Testing Multiple Implementations

dpytest.fixture(name="chat gpt")
def chat gpt fixture():

# o

dpytest.fixture(name="fake gpt")
def fake gpt fixture():

# o



@pytest.fixture(name="chat gpt")
def chat gpt fixture():
oL

@pytest.fixture(name="fake gpt")
def fake gpt fixture():
oL

Apytest.fixture(
name="gpt", params=["fake gpt", "chat gpt"]

)
def gpt fixture(request):
return request.getfixturevalue(request.param)



def test make joke(gpt):
joke = gpt.make joke()
assert 1s funny(joke)



Practical Test Pyramid

Prerequisites, Speed, and Complexity

Tests with Network

| Local Tests
| In Process Tests
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