FastAPI Tham Khao Nhanh

Path operation, validation, dependency, xac thuc, testing

Thiét Lap
Ung Dung T&i Gian

from fastapi import FastAPI
app = FastAPI()

@app.get("/")
async def root():
return {"message": "Hello, World!"}

Chay Ung Dung

pip install "fastapi[standard]"
fastapi dev main.py # dev véi auto-reload
fastapi run main.py # production

Tinh Niang N&i Bat
Async native async/await v8i ASGI (Uvicorn)

Tai 1liéu tu dong Swagger Ul tai /docs, ReDoc tai /xedoc

Xac thuc kiéu Pydantic model cho request/response

OpenAPI Schema OpenAPI ty dong tao

Dependency injection Héthdng DI tich hgp san

Path Operations

HTTP Methods

@app.get("/items")
@app.post("/items")
@app.put("/items/{item id}")
@app.patch("/items/{item id}")
@app.delete("/items/{item id}")

Tham S6 Path

@app.get("/users/{user_id}")
async def get user(user_id: int):
return {"user_id": user_id}

# Rang budc Enum
from enum import Enum
class Color(str, Enum):

red = "red"
blue = "blue"
Status Code & Tags

from fastapi import status

@app.post("/items", status_code=status.HTTP_201 CREATED,
tags=["items"])
async def create item(item: Item):
return item

Request Body

Pydantic Models
from pydantic import BaseModel, Field
class Item(BaseModel):
name: str

price: float = Field(gt=0, description="Phai duong")
tags: list[str] = []
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Model Léng Nhau

class Address(BaseModel):
street: str
city: str
zip code: str

class User(BaseModel):
name: str
address: Address

Dung Trong Endpoint

@app.post("/items")
async def create item(item: Item):
return {"name": item.name, "price": item.price}

Tinh Nang Validation

Field(gt=0) Lén hon 0
Field(min_length=1) Do dai chubi téi thiéu
Field(max_length=100) D6 dai chudi tai da
Field(pattexrn='A[a-z]+$') Khdp pattern regex
Field(default=None) Tuy chon véi mac dinh
EmailStr Xac thuc email (pydantic[email])

Query Parameters

Query Param Cd Ban
@app.get("/items")
async def list items(skip: int = 0, limit: int = 10):
return items[skip : skip + limit]
# GET /items?skip=0&limit=20
Validation Query
from fastapi import Query
@app.get("/search")
async def search(
q: str = Query(min_length=3, max_length=50),
page: int = Query(default=1, ge=1),
return {"q": q, "page": page}
Tlly Chon & Bét Budc
async def read items(
q: str | None = None, # tuy chon
name: str = ..., # bat budc (Ellipsis)
tags: list[str] = Query(default=[]),
return {"q": q, "name": name}
Headers & Cookies
from fastapi import Header, Cookie
async def read(
user _agent: str | None Header(default=None),

session_id: str | None = Cookie(default=None),

return {"ua": user_agent}

Response Models

Response Model

class ItemOut(BaseModel):
name: str
price: float

@app.get("/items/{id}", response model=ItemOut)
async def get _item(id: int):
return items[id] # loc bo truong thira

Nhiéu Loai Response
from fastapi.responses import JSONResponse, HTMLResponse

@app.get("/html", response class=HTMLResponse)
async def get html():
return "<hl>Xin chao</h1>"

Tuy Chon Response Model

response_model Pydantic model dé loc dau ra
response_model_exclude_unset Bo qua trudng khdong dudc dat tusng
minh

Whitelist trudng cu thé

Blacklist trudng cu thé

response_model_include
response_model_exclude

Response Loi
from fastapi import HTTPException

@app.get("/items/{id}")
async def get item(id: int):
if id not in items:
raise HTTPException(status code=404, detail="Khong tim
thay")
return items[id]

Dependencies
Function Dependency

from fastapi import Depends

async def get db():
db = SessionLocal()
try:
yield db
finally:
db.close()

Dung Trong Endpoint

@app.get("/users")
async def list users(db: Session = Depends(get_db)):
return db.query(User).all()

Class-Based Dependencies

class Pagination:
def  init (self, skip: int = 0, limit: int = 10):
self.skip = skip
self.limit = limit

@app.get("/items")
async def list items(pg: Pagination = Depends()):
return items[pg.skip : pg.skip + pg.limit]

Pham Vi Dependency

Depends (func) Dependency theo endpoint

app = FastAPI(dependencies=[...]) Dependency toan cuccho
moi route

APIRouter(dependencies=[...]) Dependency cap router

yield Setup/teardown (DB session,
lock)
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Xac Thuc

Middleware

OAuth2 Password Bearer
from fastapi.security import OAuth2PasswordBearer
oauth2 _scheme = OAuth2PasswordBearer(tokenUrl="token")
@app.get("/users/me")
async def read me(token: str = Depends(oauth2 scheme)):

user = decode_token(token)
return user

Ludng JWT Token

from jose import jwt
SECRET = "your-secret-key"

def create token(data: dict):
return jwt.encode(data, SECRET, algorithm="HS256")

def decode token(token: str):
return jwt.decode(token, SECRET, algorithms=["HS256"])

Token Endpoint
from fastapi.security import OAuth2PasswordRequestForm

@app.post("/token")

async def login(form: OAuth2PasswordRequestForm = Depends()):

user = authenticate(form.username, form.password)
if not user:
raise HTTPException(status_ code=401)
return {"access_token": create_token({"sub": user.id})}

Security Schemes

OAuth2PasswordBearexr Bearer token qua form login
HTTPBasic Xac thyc Basic username/password

APIKeyHeader APl key trong header
APIKeyCookie APl key trong cookie
Background Tasks

Background Task Ddn Gian
from fastapi import BackgroundTasks

def send_email(to: str, body: str)
# thao téc cham chay sau khi response
email client.send(to, body)

@app.post("/notify")

async def notify(bg: BackgroundTasks):
bg.add task(send email, "user@example.com", "Xin chao!")
return {"status": "queued"}

Dependency véi Background

async def log request(bg: BackgroundTasks):
bg.add_task(write log, "request received")

@app.get("/items", dependencies=[Depends(log request)])

async def list items():
return items

Background vs Workers

BackgroundTasks Tac vu nhe sau response (email, log)
Celery / ARQ Tac vu ndng can worker riéng
asyncio.create_task Coroutine async fire-and-forget
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Custom Middleware

import time
from starlette.middleware.base import BaseHTTPMiddleware

class TimingMiddleware(BaseHTTPMiddleware):
async def dispatch(self, request, call next):
start = time.time()
response = await call_next(request)
duration = time.time() - start
response.headers["X-Process-Time"] = str(duration)
return response

Thém Middleware
app.add middleware(TimingMiddleware)
CORS
from fastapi.middleware.cors import CORSMiddleware
app.add_middleware(
CORSMiddleware,
allow origins=["https://example.com"],
allow methods=["*"],

allow _headers=["*"],
)

Middleware Tich Hgp

CORSMiddleware Cross-origin resource sharing
TrustedHostMiddleware Gidi han hostname dudc phép
GZipMiddleware Nén response Gzip
HTTPSRedirectMiddleware Redirect HTTP sang HTTPS

Testing

Test Client
from fastapi.testclient import TestClient
client = TestClient(app)

def test read root():
resp = client.get("/")

assert resp.status_code == 200
assert resp.json() == {"message": "Hello, World!"}
Test POST

def test create_item():
resp = client.post("/items", json={
"name": "Widget",
"price": 9.99,
)l
assert resp.status_code == 201
assert resp.json()["name"] == "Widget"

Ghi bé Dependencies

async def mock db():
return FakeDB()

app.dependency overrides[get db] = mock_db
def test with mock db():

resp = client.get("/users")
assert resp.status_code == 200

Async Testing

import pytest
from httpx import AsyncClient, ASGITransport

@pytest.mark.anyio
async def test async():
transport = ASGITransport(app=app)
async with AsyncClient(transport=transport) as ac:
resp = await ac.get("/")
assert resp.status_code == 200
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