Module 4 - Week 2
Web Deployment using Fast API

TimeSeries Team

Ngay 19 thang 9 nam 2025

I. Overview?

1.1. API la gi

API (Application Programming Interface) 1a cau noi giao tiép gitta giao dién ngusi dung (Frontend),
phan logic xit 1y (Backend) va co sé dit ligu (Database).

Dua trén so dé minh hoa:
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Request Data

Send Request (If needed)
Interact

» |'m =
-

F Y
W

User

Display Receive
Response Response Data
Ul - Logic code - Database
Frontend Backend

Ngusi dung (User) tuong tac véi UI — Frontend, noi hién thi thong tin va nhan dit licu dau
vao.

Giao dién nay sé gii yéu cau dén Backend, noi chita cac doan ma logic dé xi 1y nghiép vu.

Khi can thiét, Backend sé truy van dit liéu tit Database, noi luu trit va cung cip thong tin.

Co s6 dit lieu phan hoi va gt lai dit liéu tra vé cho Backend, sau d6 Backend xit 1y va tao ra
két qua phu hop.

e Cudi ciing, két qua nay dude gii vé Frontend va hién thi cho ngudi dimng.

N6i mot cach tritu tugng, ta cé thé hicu API nhu mot ngudi bdi chuyén yéu cau dén nha bép. Trong
d6, menu déng vai tro 1a phan frontend, dau bép chinh 1a backend. Viéc boi ban chuyén yéu cau goi
mon clia ta dén v6i dau bép chinh 14 hanh dong send request bang API

Tém lai, API gitip cac thanh phan phan mém giao tiép véi nhau mot cach mach lac, tao diéu kién
dé nguoi dung tuong tac dé dang véi ing dung.
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Hién nay cé nhiéu phong céch (style) API dugc sit dung trong phat trién phan mém, mdi loai c6
didc diém va tinh hudng tng dung rieng biét:

e SOAP: Stt dung dinh dang XML, thuong dugc ap dung trong cic hé thong doanh nghiép 16n.
Day la chuéan cii, chit ché va c6 tinh bdo mat cao nhung phtc tap.

e RESTful: Dya trén tai nguyén (Resource-based), phd bién cho cidc may chit web nhg tinh don
gian, dé md rong va sit dung cac phuong thitc HTTP chuan (GET, POST, PUT, DELETE).

e GraphQL: Cung cap ngon ngit truy van linh hoat, cho phép lay ding dit liéu can thiét va gidm
tai bang thong mang. Thudng dung trong cac ing dung c6 giao dién dong, yéu cau nhiéu kiéu dit
liéu khac nhau.

e gRPC: Giao tiép hiéu ning cao, diic biét hitu ich cho microservices. Diing giao thic truyén dit
lieu nhi phan va hé trg nhiéu ngon ngit lap trinh.

e WebSocket: H6 trg két néi hai chiéu (bi-directional) véi do tré thap, phit hgp cho cac tng
dung thdai gian thitc nhu chat, game online, hay hé thong giam sat.

e Webhook: Co ché bat dong bo (asynchronous), cho phép hé thong gt sy kien tryc tiép dén
ting dung khac khi c6 thay d6i. Thuong dung trong céc tng dung huéng sy kién (event-driven).

Tém lai, viec Iga chon kiéu API nao phu thuoc vao muc tiéu ciia hé thdng, yéu cau vé hiéu ning,
kha ning md rong va dic thu bai toan.

1.2. Uvicorn, ASGI Server 1a gi? Trong phét trién ting dung web Python, WSGI (Web
Server Gateway Interface) va ASGI (Asynchronous Server Gateway Interface) I hai chuan
giao tiép giita web server va ting dung.

e Gunicorn la mot server WSGI, thuong dung cho cac framework dong bo nhu Flask hay Django.

e Uvicorn 13 mot server ASGI, hé trg bat dong bo, phit hgp véi cac framework hién dai nhu
Fast API hay Starlette.
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Qua trinh hoat dong:

1. Client gtii request.
2. Server trung gian (Gunicorn/Uvicorn) tiép nhan va chuyén tiép dén framework.

3. Framework (Flask/Django hosic FastAPI/Starlette) xit 1y request bang business logic code
(handler, router).

4. Két qua xit Iy dugce tra vé qua server va gii lai cho Client.
Diém khac biét:
— WSGTI: chi hd trg lap trinh dong bo (synchronous).

— ASGI: h6 trg ca dong bo va bat dong bo (asynchronous), gitip t6i wu hiéu nang cho ting dung
thoi gian thuyec.

Tém lai, Uvicorn (ASGI) thuong duge dung cho céc ting dung can téc do va kha nang xit 1y song
song, trong khi Gunicorn (WSGI) phu hgp véi céc ting dung truyén thong.

Lwu 3j: Nhu vay, API sé 1a ting dung logic ma ta viét dé xit i nghiép vu, con uvicorn sé la server
dé chay tng dung dé va giao tiép v6i thé gisi bén ngoai. N6i cach khac API sé phu trach phan "lam gi"
khi c¢6 request dén va uvicorn phu trach phan "lam thé nao” dé request va response di qua

*Cac khai niém can biéet: Synchronous, Asynchronous, Concurrent va Parallel

a. Synchronous vs Asynchronous

Synchronous (Dong bd): Mot tién trinh (Process A) phai chd tién trinh khéac (Process B) hoan
tat va tra vé két qua thi mdi tiép tuc. Diéu nay dé trién khai nhung c6 thé gay cham tré néu téc
vu mat nhiéu thoi gian.

Asynchronous (Bat dong bé): Tién trinh (Process A) khéng can chd, ma co thé tiép tuc
lam viec khac trong khi chd két qua tir tién trinh (Process B). Khi ¢6 két qua, hé thong sé xit 1y
tra vé. Cach nay gitp tan dung tai nguyéen t6t hon va cai thién hiéu ning trong cac tac vu I/0.

b. Concurrent vs Parallel

Not Concurrent, Not Parallel: Mot CPU core chi xit Iy tuan ty tung tac vu mot (Task 1 xong
roi méi dén Task 2).

Concurrent, Not Parallel: Mot CPU core chia nhé thoi gian cho nhiéu tac vu (Task 1 va Task
2) xen ké nhau, gitup ching hoan thanh gan nhu cung lic, nhung thyc chat van chay mot tac vu
tai mot thoi diém.

Not Concurrent, Parallel: Nhieu CPU core xit Iy cac tac vu khac nhau nhung theo trinh tiy
tuan ty trong ting core. Vi du, Task 1 chay & Core 1, Task 2 chay 6 Core 2.

Concurrent, Parallel: Nhitu CPU core xit Iy dong thoi nhiéu tac vu, va mdi core con cé thé
chay nhiéu tac vu xen ké. Day 14 mo hinh hiéu qua nhat, vita tan dung da nhan vita ting toc do
xu ly.

Tém lai:

Synchronous vs Asynchronous lién quan dén cach xit Iy tic vu c6 chd hay khong chd két
qua.

Concurrent vs Parallel lien quan dén céach td chitc va phan bé CPU core dé chay nhiéu
tac vu.
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b. Async/Await Example

nghién citu. Qua trinh tuyén tinh nay c6 khodng dimg gitta cac bude nén sé ¢6 su lang phi. Ap dung
Asynchronous, trong thoi gian chd két qua tit model, ta sé viét mo ta cho cac phuong phap nghién citu
trude. Trong qué trinh d6 néu thu duge két qua tit mo hinh, ta sé chuyén sang viét phan két qua thuc
nghiém roi lai tiép tuc huan luyén mo hinh va lap lai cac bude trén. Diéu nay sé gitp tdi wu héa qua

Vi du cho Synchronous, khi ta thic hién nghién cttu mot bai bao, ta can phai dgi cho model huan
luyén xong thi mdi viét phan két qud thyc nghiém dugce, roi méi viét sang phan cac phuong phap

trinh lam viéc.

Véi async/await (Concurrent, chay bat dong bo)

import asyncio
import time

async def fetch_data():

print ("Hi")
await asyncio.sleep(3)
print ("Bye")

async def main():

start_time = time.perf_counter() # Start the timer

# Create a list of tasks

tasks = [fetch_data() for in range (2)]

# Run tasks concurrently
await asyncio.gather (xtasks)

end_time = time.perf_counter () # End the timer

print (f"Total time taken: {end_time - start_time:.2f} seconds")

# Run the main function
asyncio.run(main())

Két qua: In ra "Hi" hai lan, "Bye" hai lan, vi tdng thdi gian chi khodng 3 gidy vi céc tac vu chay

song song (concurrent).

Véi khong cé async/await (Sequential, chay tuan tu)

import time

def

def

fetch_data():
print ("Hi")

time.sleep (3)
print ("Bye")

main () :
start_time = time.perf_counter() # Start the timer

# Execute tasks sequentially
for in range (2):

fetch_data()

end_time = time.perf_counter () # End the timer

print (f"Total time taken: {end_time - start_time:.2f} seconds")

# Run the main function

if

name__ == "__main__":

main ()

aivietnam.edu.vn
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Két qua: In ra "Hi" v& "Bye" xen ké, mat khoang 6 gidy vi mdi tac vu phai chd xong méi dén téc

v tiép theo.

e Vi async/await, cac tac vu I/O duge chay dong thoi = tiét kiem thoi gian.

e Khong c6 async/await, cac tac vu chay tuan ty = tong thoi gian lau hon.

Quay tré lai FastAPI, 1i do vi sao ching ta nén sit dung FastAPI 1a vi:

e D& hiéu, dé trién khai bdi ct phap va source code ngin

e Nhanh chéng béi framework xit 1i phia sau dude xay dyng rat tot nén hiéu suat ctia FastAPI kha,

cao.

Day 1 bang so sanh giita ba Framework phé bién: django, Flask va FastAPI

Performance speed

Async support

Packages

Popularity

Learning

django

Normal

YES
with restricted latency

Plenty
for rabust web apps

The most popular

Hard to learn

II. Simple CRUD App

2.1. APIRouter

Qljlask

Faster than Django

NO
needs Asyncio

Less than Django
for minimalistic apps

The second papular

Easier to learn

© FastAPI

The fastest out there

YES
native async support

The least of all

for building web apps faster

Relatively new

The easiest to learn

Cach khéi tao moi truong dé buse dau xay dung mot app FastAPI:

conda create

from fas
app = Fas

api.py

AP

I()

@app.get("/")
async def welcome():

return { "message":

fastl python=3.11

=

pip install fastapi uvicorn

4

import FastAPI

"Xin chao AIO!!"}

eoe
. uvicorn api:app

8000

Khi chay ting dung bang uvicorn, néu gip 16i ModuleNotFoundError do khong truy cap dung duong
dan, ta can cau hinh lai bién moi trudng PYTHONPATH.



Al VIETNAM aivietnam.edu.vn

uvicorn api:app 8000

Linux: export PYTHONPATH=$PYTHONPATH:Parent_folder_name
cmd: set PYTHONPATH=S%PYTHONPATHS;Parent_folder_name
powershell: $env:PYTHONPATH = "$env:PYTHONPATH;Parent_folder_name"

INFO: “Uvicorn running on http://127.0.0.1:8080 (Press CTRL+C to quit)
INFO: Started reloader process [7564] using StatReload
INFO: Started server process [26892]
INFO: Waiting for application startup.
INFO: Application startup complete.
INFO: 127.0.8.1:57442 - "GET / HTTP/1.1" 208 OK " w, mye s "
INFO: 127.8.8.1:57442 - "GET /favicon.ico HTTP/1.1" 484 Not Found message”: "Xin chao AIO!!
INFO: 127.0.8.1:57465 - "GET / HTTP/1.1" 2@8@ OK

%k

APIRouter

Hay hinh dung ting dung (app) giéng nhu mot ngoi nha, con APIRouter chinh la nhiing cin phong
beén trong. Méi router c6 nhiem vu xéc dinh xem yéu cau (request) tit bén ngoai mudn gi va sé dan
ngudi diing dén ding “phong” tuong tng. Vi du, néu c6 ngudi mudn di vé sinh thi router sé dua ho dén
phong tam.

Ban than app ciing c6 thé tryc tiép tao ra cac endpoint, nhung néu sé lugng endpoint ngay cang
nhiéu thi sé khé quan 1y. Lic nay, viec sit dung APIRouter gitp chia nhd, td chiic cac endpoint rd rang
va gon gang hon.

Mot diém quan trong can nhé: sau khi dinh nghia céc endpoint trong router, ching ta phai goi
app.include_router(router) dé “dua céc phong vio trong ngdi nha”, tic 1a tich hgp router vao trong
itng dung chinh. Néu bd qua bude nay, cic endpoint trong router sé khong dude ting dung nhan dién.

2.2. HTTP Request Methods
Trong lap trinh web, cac phuong thitc HTTP thudng duge anh xa tric tiép vdi cac thao tac CRUD
(Create, Retrieve, Update, Delete) trén dit liéu:

e POST (Create): Thém dit lieu méi vao trong he thong luu tri.

e GET (Retrieve): Lay hodc truy van dit lieu da c6 tit he thong.

PUT (Update): Cap nhat va thay thé toan bo dit ligu hién tai.

PATCH (Update): Chi stta doi mot phan dit lieu, khong thay thé toan bo.

DELETE (Delete): Xoa di lieu khoi he thong.

Tém lai:
- Céc phuong thitc HTTP chinh la cau ndi dé client tuong tac véi server.
- Chung gitp chuan hoéa cach thiic thao tac dit licu, lam cho API dé hiéu, d& bao tri va tuan thii quy
tac RESTful.

2.3. Pydantic Model
Sau khi tim hiéu vé APIRouter, gid chiing ta sé tao mot router dé quan ly thong tin sach trong he
thong.
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model.
eoe Py book.py
) ece
from pydantic import BaseModel
from fastapi import APIRouter
class Book(BaseModel): from model import Book
id:int book_router = APIRouter()
Name:str L
Author:str shelf = [
Publishers:str
@book_router.get("/book")
async def retrieve_book():
return {"books": shelf}
ece
curl =X 'POST' \ @book_router.post(”/boek”?
"http://localhost:8080/book’' \ async def add_book(book:Book):
-H 'accept: application/json' \ shelf.append(book)
-H 'Content-Type: application/json' \ return {"message": "Add successfully!"}
-d '{"id":1,"item":"Mastery"}'

Dau tién, ta dinh nghia mot Book model(model.py), trong d6 méi cudn sach c6 cac thude tinh:
id, Name, Author, Publishers. Tiép theo, ta xay dung router sach (book.py):

e GET /book: Lay toan bo danh sich sach hién c6 (retrieve_book).
e POST /book: Thém mot cudén sach méi vao ké sach (add_book).

Cac request c6 thé duge giti dén endpoint nay bing céng cu nhut curl véi command line hodc Postman
(UI documentation).

Vi du: giti mot POST request dé them sach méi véi thong tin dang JSON.

Nh& APIRouter, ta c6 thé dé dang tach biét va td chitc code quan 1y sach, dong thoi c6 thé mé rong
thém nhiéu router khac trong ting dung.

Tt day, Pydantic Model sé dugc st dung dé validate lai schema ctia ching ta, dam bao ring dit
lieu truyén vao ding dinh dang vd bao gom day du céc truong da dinh nghia (id, Name, Author,
Publishers).

Néu dit lieu nhap vao khong hop 1& (vi du thiéu trudng, sai kiéu dit lieu), FastAPI sé ty dong tra vé 16i
422 cuing v6i thong bao chi tiét. Diéu nay gitp giam thiéu viec viét tay logic kiém tra, va ddm bao API
luén nhan va xt Iy dit lieu mot cach an toan.

Luu g: Ta c6 thé nhap thira field vi model sé tu cat b6t dé phit hop véi khoi validation, tuy nhién ta
khong thé nhap thiéu field va chuong trinh sé bao 16i.

< Pydantic Model

model.
eoe Py book.py
) eoe
from pydantic import BaseModel
from fastapi import APIRouter
class Book(BaseModel): from model import Book
id:int book_router = APIRouter()
Name:str o
Author:str shelf = []
Publishers:str
e @book_router.get("/book")
async def retrieve_book():
return {"books": shelf}
eoe
curl —X 'POST' A @book_router.post(”/book”?
‘http://localhost:8080/book" \ async def add_book(book:Book):
-H 'accept: application/json' \ shelf.append(book)
-H 'Content-Type: application/json' \ return {"message": "Add successfully!"}
-d ‘{"id":1,"item":"Mastery"}'

Trong vi du:
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e Khi goi POST /book v6i JSON hgp lé, dit lieu sé duge luu vao shelf va trad vé thong bao "Add
successfully!". So v6i vi du trén, lan nay book trong ham add_book da dugc tré dén object
Book tao bdi Pydantic model dé thuc hien viec validate format

e Khi goi GET /book, ta sé nhan vé toan bo danh sach sach da duge thém.

2.4. Nested Model
Khi st dung Nested Model trong Pydantic, chiing ta c6 thé 1ong mot BaseModel bén trong mot
BaseModel khac. Vi du: Book_nested chifa trudng item, va item lai 1a mot doéi tuong Item.

+» Nested Model

model.py book.py
eoe ( XX J
from fastapi import APIRouter
class Item(BaseModel): from model import Book, Book_ nested
Name:str book_router = APIRouter()
thor:str

Publishers:str shelf []

class Book_nested(BaseModel): @book_router.get("/book")

}Cim; async def retrieve_book():
T return {"books": shelf}
{ @book_router.post("/book")
:"g":ul’{ async def add_book(book:Book nested):
Ltem < - T
"Name": "Mastery", shelf.append(book)
"Author": "Robert Greene", return {"message": "Add successfully!"}

'Publishers”: "Penguin Books"
}
}

Diéu nay kha giong vé6i khai niem Composition trong lap trinh huéng déi tugng (OOP), khi mot
16p c6 thé dugce xay dung bing cach két hop nhiéu 16p nhé hon.
Cach lam nay mang lai 1gi ich:

e Gitp cau tric dit liéu 16 rang, c6 thé tai sit dung timg model rieng 1é.

e Dé dang md rong khi schema tré nén phtc tap (vi du: mot séach c6 thé chita nhiéu chi tiét khac
nhau).

e Ting tinh tritu tugng: thay vi xit 1y toan bo dit lieu dang phéng, ta chia thanh cac thanh phan
nho va dong géi logic kiém tra (validation) trong timg model.

2.5. Path Params

Dén day, ta mong mudn ring mdi quyén sach déu c6 mot path rieng. Diéu nay ciing giéng nhu khi
ta chi can xem thong tin ctia mot doi tuong cu thé thi chi nén truy cap ding doéi tuong do, thay vi phai
hién thi toan bo dit lieu. Cach lam nay gitp tranh tinh trang overfetching, dong thdi tang cudng béo
mat vi khong dé 16 cac dit lieu khong can thiét.
Dé giai quyét van dé nay, ta sit dung Path Parameters. Cu thé, mdi cuén sach sé c6 mot id duy nhét,
va ta dinh nghia endpoint dang: /book/{book_id}. Khi client gtii request kém book_id, hé thoéng sé
chi tim va tra vé dung cudn sach c6 id tuong ting.



AI VIETNAM

aivietnam.edu.vn

<+ Path Params

How to see information of particular book?

from fastapi import APIRouter, Path
from model import Book, Book_nested
book_router = APIRouter()

shelf = []

@book_router.get("/book")
async def retrieve_book():
return {"books": shelf}

@book_router.post("/book")

async def add_book(book:Book_nested):
shelf.append(book)
return {"message": "Add successfully!"}

+ Full CRUD

from fastapi import APIRouter, Path
from model import Book, Book_nested
book_router = APIRouter()

shelf = []

@book_router.get("/book")
async def retrieve_book():
return {"books": shelf}

@book_router.post("/book")
async def add_book(book:Book_nested):
shelf.append(book)

return {"message": "Add successfully!"}

# Full CRUD

@book_router.put("/book/{book_id}")
async def update_book(book _data: Book nested, book_id: int =
Path(...)):
for book in shelf:
if book.id == book_id:
book.item = book_data.item
return {
"message”: "book updated successfully."
¥
return {
"message": "book with supplied ID doesn't exist."

}

book.py

@book_router.get("/book/{book_id}")
async def get_single_book(book_id: int = Path(...)):
for book in shelf:
if book.id == book_id:

return {
"book": book
}
return {
"message": "Book ID doesn't exist."
}
book.py

Dén day, ta da xay dung day du cac thao tac CRUD cho déi tuong Book:

@book_router.get("/book/{book_id}")
async def get_single_book(book_id: int = Path(...)):
for book in shelf:
if book.id == book_id:

return {
"book": book

}
return {
"message": "Book ID doesn't exist."
¥

book.py
LR

@book_router.delete("/book/{book_id}")
async def delete_single_book(book_id: int):
for index in range(len(shelf)):
book = shelf[index]
if book.id == book_id:
shelf.pop(index)
return {
"message”: "book deleted successfully."”

return {
"message": "book with supplied ID doesn't exist."
+
@book_router.delete("/book")
async def delete_all_book() -> dict:
shelf.clear()
return {
"message": "books deleted successfully."

}

e Create (POST /book): them mot cuén sach méi vao trong shelf.

e Read (GET /book, GET /book/{id}): lay toan b danh sich hofic chi mot cudn sach cu the
dya trén id.

e Update (PUT /book/{id}): cap nhat lai thong tin ctia mot cudn sach da c6. Trong ham
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update_book, ta sit dung Book nested lam di lieu dau vao. Dieu nay c¢6 nghia 1a khi mudn cap
nhat mot cudén sich, request body phai chita day di cau tric clia Book_nested

e Delete (DELETE /book/{id}, DELETE /book): x6a mot cudn sach theo id hodic x6a toan
bd dit liéu sach.

III: Response, Templating

3.1. Response Model Custom Response Model cho phép ching ta kiém soat dit lieu tra ve:

chon nhiing truong nao duge hién thi va dinh dang output ra sao.

Vi du trong truong hop nay, id clia sach la dit licu nhay cidm, nén ta an né di bing cach chi dinh
response_model. Khi d6, client chi nhan dugc thong tin can thiét nhu Name, Author, Publishers, ma
khong truy cap dudc vao id.

+ Response Model Custom (body) ese

G @ localhost:8000/bock class BookItem(B )z
E |

Pretty-print

[ XN ] class Config:
"books™: [
@book_router.get("/book", { te
response_model=BookItems) “item": { o tho
async def retrieve_book(): "Name": “"mastery”, Author
return {"books": shelf} "Author”: "robert”, }
Publishers": "aio ¥

We want to hide book’s ids

3.2. Response Status
Mbi request dén API déu dudc server phan hoi bang mot status code, cho biét két qua xit 1y thanh
cong hay that bai. Ta xem bang sau:

Code Category Meaning Typical Use Case
200 Success OK Standard success response for GET/POST
201 Success Created Resource successfully created (e.g., user signup)
204 Success No Content Success, no response body (e.g., DELETE request)
301 O Redirect Moved Permanently URL permanently moved
302 O Redirect Found Temporary redirect
304 O Redirect Not Modified Resource cached, no need to re-download
400 . Client Error Bad Request Invalid request (wrong JSON, params, etc.)
401 @ Client Error Unauthorized Authentication required/invalid token
403 | @ Client Error Forbidden User authenticated but not allowed
404 | @ Client Error Not Found Resource doesn’t exist

Sxx . Server Error

e 2xx — Success: Request thanh coéng

— 200: OK (GET/POST thanh cong).

10
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— 201: Created (tai nguyén méi da duge tao, vi du dang ky user).
— 204: No Content (thanh cong nhung khong tra vé di lieu, vi du DELETE).

e 3xx — Redirect: Yéu cau duge chuyén huéng
— 301: Moved Permanently — URL da déi vinh vién.

— 302: Found — chuyén huéng tam thdi.
— 304: Not Modified — dit lidu chua thay doi, dimg cache.

e 4xx — Client Error: Loi ti phia client

— 400: Bad Request — request sai dinh dang (JSON, params...).
— 401: Unauthorized — chua xac thuyc hodc token khong hop 1é.
— 403: Forbidden — da xac thuc nhung khong c6 quyen.

— 404: Not Found - tai nguyén khong ton tai.

e 5xx — Server Error: Ldi tit phia server khi xtt 1y request.
3.3. Fast API Structure

CAu tric thu muc trong mot dy 4n Fast API thuong dugce to chiic thanh nhiéu phan riéng biét, gitp
ma nguodn rd rang, dé bao tri vi dé md rong. Ta xem hinh sau:

<+ FastAPI Structure 0Oc
my_fastapi_project/
— app/
— main.py # Main entry point, initializes FastAPI app
— apis # API endpoints, often versioned
— vis

| }— routes/ # Specific routes grouped by feature (e.g., users.py, items.py)
| L— __init__.py
L~ _init_.py

— core/ # Core configurations and utilities
}— config.py # Application settings
f— security.py # Authentication/authorization logic
L— __init__.py
|— models/ # Database models (e.g., SQLAlchemy models)
b— user.py
L— __init__.py
{— schemas/ # Pydantic models for request/response validation
}— user.py
L— _init__.py
— services/ # Business logic and service layer

}— user_service.py
L— __init__.py

— crud/ # Database interaction (Create, Read, Update, Delete)
f— user_crud.py
— __init__.py

— db/ # Database connection and session management
}— database.py
L— __init__.py

(— dependencies.py # Reusable dependencies for routes

— __init__.py

tests/ # Unit and integration tests

l— test_main.py

L— test_users.py

F— .env # Environment variables
- requirements.txt # Project dependencies
— README.md

e main.py: Diém khéi tao chinh, tao instance FastAPI va include céc router.

e api/: Chita céc endpoint, thuong duge chia theo version (vi du v1/) ho#dc theo module (users,
items...).

e core/: Cac thanh phan 16i nhu config.py (cau hinh ting dung) security.py (xac thyc/uy quyen,
vi du sinh va kiém tra JWT token. Ta cé thé hiéu né sé c6 mot key bdo mat ma chi frontend va
backend biét dé truy cap).

e models/: Dinh nghia cac model cho co s6 dit lieu (ORM nhu SQLAlchemy).

e schemas/: Pydantic models diing dé validate dit liéu request/response.
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e services/: Business logic, noi xit Iy cac nghiép vu chinh cta tng dung.

crud/: Cac thao tac véi co sé dit lieu (Create, Read, Update, Delete).

db/: Thiét 1ap két ndi va session véi co s dit ligu.
e dependencies.py: Cac dependency c6 thé tai sit dung, vi du get_db().

e tests/: Chita unit test va integration test dé ddm bao chat lugng he thong.

Vi dy minh hoa
Gié st ta ¢6 mot module users:

e Trong schemas/user.py dinh nghia UserCreate, UserResponse.
e Trong crud/user_crud.py viét ham create_user(db, user) dé luu user vao DB.
e Trong services/user_service.py thém logic nhu kiém tra tring email.

e Trong api/vl/routes/users.py khai bdo endpoint:

@router.post ("/users")
async def create_user(user: UserCreate, db: Session = Depends(get_db)):
return user_service.create_user(db, user)

Két luan: Cach t6 chiic nay gitp tach biet 16 rang gitta A PI layer (endpoint), schemas (validation),
services (business logic), v& crud/db (co sé dit lieu). Diéu nay lam du an dé mé rong, bao tri, vi kiém
thit khi he thong ngay cang lén.

Luu y: FastAPI wu tién access dén end point hon la path parameters

IV: Case Study: Fashion Detection App (Optional - Xem thém)

Trong project nay, ching ta xay dyng mot he thong phéat hien doi tugng thoi trang (dya trén hinh
anh nguoi dung upload). Quy trinh hoat dong bao gom:

% Object Detection: Fashion

.....................

o
Detection sﬁa

Model

™, Endpoint API

_ Send Request
———r
i
Receive Response — 1 A 3

Interative Ul

Calculate
Output

_________________

'#H_HRRR_RWR

Serving Model

1. Ngudi dung tai anh tir giao dien (Interactive UI) va giii request dén APL
2. Request dugc chuyén t6i Serving Model, noi anh dugc xit 1y

e Preprocessing: Chuan hod 4nh dau vao (resize, normalize).
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¢ Detection Model: Ap dung mo hinh hoc may (vi du YOLO, Faster R-CNN) dé phat hién
céc item thoi trang.

e Calculate Output: Tinh toan bounding box v nhan dbi tugng.
3. Két qua (bounding box + label) dugc tra vé thong qua Endpoint API.

4. Giao dién ngudi dung nhan response va hién thi truc quan: vi du 4o khoéac, mil, 40 so mi dudc
khoanh vung trong anh.
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