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Monkey patch

Monkey patch la ky thuat thay déi hodc md rong hanh vi cia mét ham, method, class, hoac
module tai thoi diém runtime (lGc chuong trinh dang chay) ma khéng sira ma géc.

N6 dugc dung khi:
e Khong thé/chua thé sra ma ngudn goc

e Muon ma rong thu vién bén thr 3
e Override tam th&i mot behavior

Noéi don gian:

¢4 Ban thay thé mét ham hoac class trong thu vién géc bang ham cua ban
- ngay luc chuong trinh dang chay!

Cau trdc co ban

# Module g&c (gid sir khdng thé sia)
class Animal:
def speak(self):

return "Gau gau"

# Monkey patch ham speak
def meow(self):

return "Meo meo"
Animal.speak = meow

# Test
a = Animal()

print(a.speak()) # [1] Meo meo

Vi du véi module tiéu chuan Python

Gia sir ban muon override math.sqrt d€ log méi l1an goi:



import math

original_sqgrt = math.sqrt

def logged_sqrt(x):
print(f"v{x} was called")
return original_sqrt(x)

math.sqrt = logged_sqrt

print(math.sqrt(9)) # [I]log + 3.0

Monkey patch method cua class

class User:
def greet(self):

return "Hello"

def custom_greet(self):

return "Xin chao!"
User.greet = custom_greet

u = User()

print(u.greet()) # [IJ Xin chao!

Monkey patch trong unit test

Rat pho bién khi test can thay thé tam ham goi API, DB, hoac logic ton thoi gian.
import myapp.utils
original = myapp.utils.get_current_time

def fake_time():
return "2025-01-01"

myapp.utils.get_current_time = fake_time



Cach hién dai (v6i unittest.mock )
from unittest.mock import patch

with patch(‘myapp.utils.get_current_time', return_value="2025-01-01"):
print(myapp.utils.get_current_time()) # [1]2025-01-01

Ky thuat monkey patch nang cao

1. Patch theo diéu kién
if settings.DEBUG:
module.func = debug_version

else:

module.func = prod_version

2. Chi patch mét instance (khéng toan bo class)
import types

class A:

def say(self): return "Hello"

a=A()
a.say = types.MethodType(lambda self: "Xin chao", a)

print(a.say()) # 1] Xin chao

Monkey patch va thu vién bén thu 3

Vi du override ham trong thu vién requests:
import requests
_original_get = requests.get
def my_get(*args, **kwargs):

print(f"GET called: {args[0]}")

return _original_get(*args, **kwargs)



requests.get = my_get
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Monkey patch phu hgp tung
truong hgp trong Django

|. Monkey patch m6t model method

Vi du: ban muén override method save cla User model trong Django ma khéng sua truc
ti€p user géc

from django.contrib.auth.models import User
original_save = User.save
def custom_save(self, *args, **kwargs):

print(f"[Custom Save] Saving user: {self.username}")

return original_save(self, *args, **kwargs)

User.save = custom_save

A = i
Il. Monkey patch mot view cua app
V4 ~ 2 ]

khac (hoac cua Django)

from django.contrib.auth.views import LoginView

original_dispatch = LoginView.dispatch

def custom_dispatch(self, request, *args, **kwargs):

print("[Custom LoginView] User is logging in")

return original_dispatch(self, request, *args, **kwargs)

LoginView.dispatch = custom_dispatch



lll. Monkey patch Django Signals

Vi du: override xu ly mac dinh cia post_save signal

from django.db.models.signals import post_save

from django.contrib.auth.models import User
def custom_user_post_save(sender, instance, created, **kwargs):
if created:

print(f"[Custom Signal] New user created: {instance.username}")

# Ngat két néi cac signal hién tai néu can

post save.disconnect(dispatch_uid="default _user_post _save", sender=User)

# Gan signal monkey patch

post_save.connect(custom_user_post_save, sender=User)

IV. Monkey patch mot form method

Vi du: ban muén thay déi method clean_email trong UserCreationForm
from django.contrib.auth.forms import UserCreationForm
def custom_clean_email(self):
email = self.cleaned_data.get("email")
if not email.endswith("@mycompany.com"):
raise forms.ValidationError("Email must be a company email")

return email

UserCreationForm.clean_email = custom_clean_email

V. Monkey patch Django admin

Vi du: thém log méi lan object duogc luu trong admin

from django.contrib import admin

from django.contrib.auth.models import User



original_save_model = admin.ModelAdmin.save_model

def custom_save_model(self, request, obj, form, change):
print(f"[Admin Log] {obj} saved by {request.user}")

return original_save_model(self, request, obj, form, change)

admin.ModelAdmin.save_model = custom_save_model

VIl. Goi y t6 chuic Monkey Patch sach
SE

myapp/

F— monkey/

| — _init_.py

| F— user_patch.py

| L— view_patch.py

Trong myapp/monkey/ init_.py :

from .user_patch import patch_user

from .view_patch import patch_login_view

def apply_monkey_patches():

patch_user()

patch_login_view()
Trong apps.py cUa app ban:
from django.apps import AppConfig

class MyAppConfig(AppConfig):

name = 'myapp’

def ready(self):

from myapp.monkey import apply_monkey_patches

apply_monkey_patches()

[T1 Meo vat



Tinh huéng
App ban override chua load
Goi lai ham g6c
Muén patch tam

Patch khong hoat déng

Loi khuyén
H3y ddm bao thir ty cai dat trong INSTALLED_APPS
Ludn backup lai ham goc original_func = Class.func
Cé6 thé dung unittest.mock.patch()

Ki€m tra xem ready() trong apps.py c6 dugc goi khéng
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Decorator - Goi thém chuc
nang cho ham

Decorator la mot khai niém cuc ky manh mé va phé bién trong Python - dac biét khi ban muén goéi
thém (wrap) chic nang cho mét ham ma khéng thay déi ma géc.

44 Decorator la mét ham dung dé géi thém logic cho mét ham khac.

Ban c6 thé hinh dung né giéng nhu viéc “boc thém 16p d0” cho mot nguoi - ngudi dé van la ngudi
dé, nhung cé thém tinh nang mai (vi du: do giap, o tang hinh,... ).

|. Cau truc co ban

def my_decorator(func):

def wrapper(*args, **kwargs):
# Thém chulc nang trudc khi goi func
print("Bat dau goi ham...")
result = func(*args, **kwargs)
# Thém chic nang sau khi goi func
print("Ba goi xong.")
return result

return wrapper

Dung nhu sau:

@my_decorator
def say_hello():

print("Xin chao!")

say_hello()

Két qua



Bat dau goi ham...
Xin chao!

Pa goi xong.

Il. Vi du thuc té

1. Log thoi gian thuc thi cia mét ham
import time

def timer(func):
def wrapper(*args, **kwargs):
start = time.time()
result = func(*args, **kwargs)
end = time.time()
print(f'"Ham {func._name__} chay trong {end - start:.2f} giay")
return result

return wrapper

@timer
def slow_function():
time.sleep(2)

print("Xong viéc roi")

slow_function()
2. Ki€m tra phan quyén trudc khi goi ham (giéng middleware)

def require_admin(func):
def wrapper(user, *args, **kwargs):
if user !="'admin":
print("Khong cé quyén truy cap")
return None
return func(user, *args, **kwargs)

return wrapper

@require_admin
def view_dashboard(user):

print(f* Welcome {user}, day la dashboard.")



view_dashboard("guest") # Khong cé quyén truy cap

view_dashboard("admin") # Welcome admin, day la dashboard.

I1l. Decorator cé tham so (Decorator
Factory)

Vi du ban muén tao decorator c6 thé truyén tham sé:

def repeat(n):
def decorator(func):
def wrapper(*args, **kwargs):
for _in range(n):
func(*args, **kwargs)
return wrapper

return decorator

@repeat(3)

def hello():
print("Hi!")

hello()

Hi!

Hi!

Hi!

IV. Gilt metadata cua ham goc (

functools.wraps)

Mac dinh khi ban dung decorator, thdng tin goc cla ham nhu tén va docstring sé bi mat.
from functools import wraps

def my_decorator(func):

@wraps(func)



def wrapper(*args, **kwargs):
print("Boc ham ne")
return func(*args, **kwargs)

return wrapper

V. Decorator trong Django va thuc té

Tén Decorator Churc nang

@login_required Pdm bao ngudi dung da dang nhap trudc khi truy cap view

@require_POST Chi cho phép method POST (dung trong view)

@csrf_exempt B6 qua ki€m tra CSRF (thuong dung khi lam API)

@transaction.atomic Géi cac thao tédc DB trong mét transaction an toan

from django.contrib.auth.decorators import login_required
@login_required

def dashboard(request):

return render(request, 'dashboard.html’)

VI. Tom lai

Khai niém Gidi thich ngan
Decorator Ham gdéi ham khac, thém chiic nang ma khéng stra ham
goc
Dung @decorator_ name CU phap gon gang dé ap dung

functools.wraps() Gilr tén, docstring, v.v. ca ham géc

Cé thé 16ng nhau Decorator A géi decorator B

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft


https://vhtsoft.com

Annotated

Annotated trong Python la cdch d€ gan thém théng tin (metadata) vao moét ki€u dir liéu.

CU phéap:
from typing import Annotated

x: Annotated[int, "This is some metadata"]

e x van la int

"This is some metadata" khéng anh hudng dén viéc chay chuong trinh
Nhung cac framework hoac decorator c6 thé doc va xtr ly metadata d6 dé lam diéu gi
dd dac biét

Vi du don giadn: kiém tra quyén truy cap
from typing import Annotated

def view_dashboard(user: Annotated[str, "admin_only"]):

print(f"Welcome, {user}!")

e user la mét chubi (str)
e Nhung cé thém annotation "admin_only" — giad st ban dung mét framework kiém tra
quyén han, né c6 thé dung annotation dé dé€ tlr chdi ngudi khong phai admin

Vi du véi custom validator
from typing import Annotated
def validate_positive(x: int) -> int:
if x <=0:
raise ValueError("Value must be positive")
return x

Positivelnt = Annotated[int, validate_positive]

def set_age(age: Positivelnt):

print(f"Age set to: {age}")



set_age(25) # OK

set_age(-1) # Sé& béao 16i vi validator check

44 O day Positivelnt 13 int kém theo ham kiém tra. Ban c6 thé tudng tuong
Annotated giéng nhu int, nhung cé thém "hudng dan st dung".



Context Manager (with) -
Quan ly tai nguyén

with open(“file.txt", "r") as f:

content = f.read()
Tu déng goi f.close() du c6 16i hay khéng.

Ban c6 thé tu dinh nghia:
from contextlib import contextmanager

@contextmanager
def custom_context():
print("Before")
yield
print("After")

with custom_context():

print("Inside")



Metaclass - Tuy bién hanh vi
cua class

Metaclass cho phép ban thay déi cach class duoc tao ra.

class Meta(type):
def __new__(cls, name, bases, dct):
dct['hello'] = lambda self: print("Hello from Meta")

return super().__new__ (cls, name, bases, dct)

class MyClass(metaclass=Meta):

pass

obj = MyClass()
obj.hello()

Dung nhiéu trong frameworks nhu Django, SQLAIchemy



Dynamic import (runtime
import)

Gilp ban import module hoac class dua theo tén chuéi, rat manh khi viét plugin hoac hé théng
mé& réng.

import importlib

module = importlib.import_module("math")

print(module.sqrt(16)) # 4.0

Hoac:

def dynamic_import(path):
module_path, class_name = path.rsplit(".", 1)
module = importlib.import_module(module_path)

return getattr(module, class_name)



Sighal/Event Hooks

Frappe/Django dung signal dé goi logic khi c6 su kién xay ra.

from frappe.model.document import Document

from frappe import hooks

def my_custom_validate(doc, method):

print(f"Validating {doc.name}")

# hooks.py
doc_events = {
"Sales Invoice": {

"validate": "my_app.custom.my_custom_validate"

Ban c6 thé tu tao hé thdng signal trong Python bang cach dung blinker hodc viét thu céng.



Strategy Pattern voéi
Dictionary

Dung dict dé€ map cac ham theo key, tién xt ly logic thay vi if-elif dai dong:

def add(x, y): return x +y

def sub(x, y): return x -y
operations = {

"add": add,

"sub": sub

result = operations["add"](3, 4) # 7



Caching / Memoization

Dung dé luu két qua tam dé tranh tinh toan lai:
from functools import Iru_cache

@lru_cache(maxsize=128)
def slow_function(x):
print(f"Calculating {x}")

return x * x



Metadata

Metadata nghia la "dir liéu vé dir liéu" — tic la thong tin mo ta vé moét dit liéu nao do.

Hay néi cach khac: Metadata khéng phai la ndi dung chinh, ma |a théng tin bé sung dé mé
ta hoac huéng dan cach su dung dir liéu dé.

Vi du dé hiéu
Vi du 1: Hinh anh

e D{r liéu: mo6t blrc dnh jpg
e Metadata:
o Kich thudc dnh: 1920x1080
o Ngay chup: 2024-04-17
o Thiét bi: iPhone 13
o GPS: Ha Noi, Viét Nam

Ban khéng nhin thay metadata trong anh, nhung phan mém may anh va thu vién anh dung
metadata dé sap xép, hién thi, tim ki€m anh.

Vi du 2: Bai hat MP3

e Dt liéu: file nhac .mp3
e Metadata:

o Tén bai hat

o Casi

o Album

o Thai lugng

Céc Uing dung nhu Zing MP3, Spotify dung metadata dé hién thi thong tin bai hat ma khéng can
phat né.

Trong Python
from typing import Annotated

Age = Annotated[int, "D6 tudi phai I6n hon 0"]

e int la ki€u dit liéu chinh



e "DO tudi phai I6n hon 0" la metadata — mo ta thém, nhung khéng anh hudéng téi chay
code

e Framework nhu Pydantic, LangGraph, v.v. sé doc phan metadata nay dé thuc hién
kiém tra, xu ly tu déng, hoac hién thi théng tin

Vi du 3:

Gia su ban dang xay dung moét APl dang ky nguoi dung:
from pydantic import BaseModel, Field, EmailStr

class User(BaseModel):
name: str = Field(..., title="Tén day du", min_length=3, max_length=50, description="Ho tén ngudi dung")
email: EmailStr = Field(..., description="Email hop 1& d€ xac thuc")

age: int = Field(..., gt=0, le=120, description="Tudi phai I6n hon 0 va khdong quéa 120")
Pydantic st dung metadata nay dé:
e Tu ddng kiém tra dit liéu
e Sinh théng bdo 16i rd rang
e (Khi dung véi FastAPI) tu tao ra tai liéu Swagger dep & chi tiét
Két hop véi FastAPI dé thay Metadata hoat déng

from fastapi import FastAPI

from pydantic import BaseModel, Field, EmailStr
app = FastAPI()

class User(BaseModel):
name: str = Field(..., title="Tén", description="Tén ngudi dung", min_length=3)
email: EmailStr = Field(..., description="Email hop I&")

age: int = Field(..., gt=0, le=100, description="Tugi (0-100)")

@app.post("/register")
def register(user: User):

return {"message": "Dang ky thanh céng", "data": user}
FastAPI sé:

e Hién thi cac metadata nhu title, description, min_length, gt, v.v.
e Kiém tra 16i néu nguoi dung nhap sai format



e DUng metadata dé goi y giao dién form
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lambda

lambda trong Python 1& mét ham an danh (anonymous function) - tic 18 mdt ham khéng cén
dat tén.

N6 thuong dugc dung khi ban can mét ham nhd, nhanh gon, va chi dung mét lan hoac dung ngay
tai cho (vi du: trong sorted, map, filter, reduce, V.V.)

lambda arguments: expression

e arguments: la danh sach cac déi so (giong nhu trong def )
e expression: la gia tri sé duoc tra vé (chi 1 dong)

Vi du co ban

add = lambda x, y: x +y
print(add(2, 3)) # 5

#Tuong duong véi:
def add(x, y):

return x +y

Ung dung phé bién

2. Dung trong sorted d€ sap xép theo key

items = [(1, 'apple'), (3, 'banana'), (2, 'cherry')]
sorted_items = sorted(items, key=lambda item: item[1])

print(sorted_items) # [(1, 'apple'), (3, 'banana’), (2, 'cherry')]
2. Dung v&i map()

nums = [1, 2, 3]
squared = list(map(lambda x: x**2, nums))

print(squared) # [11[1, 4, 9]

3. Dung vdi filter()



nums = [1, 2, 3, 4, 5]
even = list(filter(lambda x: x % 2 == 0, nums))

print(even) # [2, 4]

4. DUng truc ti€p (one-time use)

print((lambda name: f"Hello, {name}!")("VHTSoft")) # Hello, VHTSoft!

Luu y

e lambda chi dung cho cdc ham ngan gon, mét doéng.
e Khong thé c6 nhiéu dong hoac cau Iénh if, for, while trong than lambda .
e Khi logic phtrc tap hon, ban nén dung def dé code dé doc hon.

Mot vi du thuc té két hop lambda va Callable

from typing import Callable

def run_operation(func: Callable[[int], int], number: int) -> int:

return func(number)

print(run_operation(lambda x: x * 10, 5)) # 50
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functools

functools |a mot module chudn trong Python, cung cép cac céng cu gitp thao tac va cai tién
ham - nhu luu cache két qua, tao decorator, hay cé dinh déi s6 cho ham.

44 NGi don gian: functools gilp ban viét code ngan gon hon, téi uu hon va linh
hoat hon khi xtr ly ham.

Mot s6 ham ndéi bat trong functools

@Iru_cache - Ghi nhé két qua ham (caching)
from functools import Iru_cache

@lru_cache(maxsize=100)
def fib(n):
ifn < 2:
return n

return fib(n-1) + fib(n-2)

print(fib(35)) # Rat nhanh nho cache
Tang téc dang ké cho cdc ham dé quy hoac tinh todn nang Iap lai nhiéu lan.

partial() - Gan san moét sé déi sé cho ham
from functools import partial

def power(base, exponent):

return base ** exponent
square = partial(power, exponent=2)

print(square(4)) # 16

Tao cac ham "rut gon" rat tién khi dung véi map, filter, GUI callback,...



wraps() - Bdo toan metadata khi viét decorator
from functools import wraps

def my_decorator(func):
@wraps(func)
def wrapper(*args, **kwargs):
print("Before function")
return func(*args, **kwargs)

return wrapper

@my_decorator
def greet():
"""This is a greeting function"""

print("Hello!")

print(greet._name_) # [J]greet (khéng bj d6i thanh 'wrapper’)
print(greet. _doc__ ) # [I]This is a greeting function

Gilr lai tén ham, docstring,... khi ban tao custom decorators.
reduce() - Ap dung ham tich liiy 1én phan ta cuaa list

from functools import reduce

nums = [1, 2, 3, 4]
product = reduce(lambda x, y: X * y, nums)

print(product) # [T]24

Dung cho cac phép cong don, nhan don,... giong fold trong functional programming.

Khi nao nén dung functools

Tinh huéng
Can cache ham dé quy hoac goi lap @Iru_cache
Tao decorator tuy chinh @wraps
Can tao ham mgi tlr ham cd, rdt gon tham sé partial()
Mudn tinh todn tich Iy trén list reduce()

Dung gi tir functools

Tac gia: Do Ngoc Tu
Céng Ty Phan Mém VHTSoft


https://vhtsoft.com/




MyPy

MyPy 1& mét trinh ki€m tra ki€u tinh (static type checker) cho ngén ngit 1ap trinh Python.
Mac du Python la mot ngdon nglr déng (dynamically typed), tir Python 3.5 tré di, ban cé thé s
dung type hints (chu thich kiéu) dé€ khai bdo ki€u bién, ham, v.v. MyPy gilp ban phan tich ma
nguodn va phat hién 16i kiéu dir liéu ma khdng can phai chay chuong trinh.

Muc tiéu chinh cua MyPy

Gitp phat hién 16i sém trong qud trinh phat trién.

e Tang tinh an toan clia ma nguén.

Cai thién trai nghiém Iap trinh, dac biét khi lam viéc nhém hoac du an 16n.
Két hop tot véi cac cong cu IDE nhu VSCode, PyCharm.

Vi du don gian

def greet(name: str) -> str:

return "Hello, " + name
greet(123) # Sai ki€u, nhung Python van chay duogc
Python sé khdng béo 16i khi chay, nhung MyPy sé phat hién:
error: Argument 1 to "greet" has incompatible type "int"; expected "str"
Cai dat MyPy
pip install mypy
Cach su dung

def add(a: int, b: int) -> int:

returna + b

kiém tra

mypy example.py



Thiét 1ap MyPy cho mét du an thuc té

Gia st ban c6 mot du an nhu sau:

my_project/

F— main.py

— utils/

| — __init_.py

| L— math_tools.py

L— requirements.txt

Cai dat MyPy

pip install mypy
Viét chu thich kiéu (type hints)
Vi du trong math_tools.py :

# utils/math_tools.py

def multiply(a: int, b: int) -> int:

returna*b

def divide(a: float, b: float) -> float:
if b==0:

raise ValueError("Cannot divide by zero")

returna/b

Va trong main.py :
# main.py
from utils.math_tools import multiply, divide

resultl = multiply(4, 5)
result2 = divide(10.0, 2.0)

print("Multiply:", resultl)
print("Divide:", result2)

Tao file cdu hinh mypye.ini



Tai goc du an, tao file mypy.ini

[mypy]

python_version = 3.10
ignore_missing_imports = True
disallow_untyped_defs = True
check untyped defs = True
strict_optional = True

warn_unused_ignores = True

ignore_missing_imports = True : B& qua 16i khi thi€u ki€u tir thu vién bén ngoai (vi du: thu vién
khong cé type stub).

disallow_untyped_defs = True : Bat budc tat cd cdc ham phai c6 chu thich kiéu.

e check untyped defs = True : Ki€ém tra cd ham khéng cé type hints.

e strict_optional = True : Bat ki€m tra bi€n c6 thé la None .

Ki€m tra bang MyPy

mypy .

Tich hop vao quy trinh Cl hoac pre-
commit

Ban c6 thé thém vao CI/CD hoac Git hook dé dam bao moi thay déi déu duogc kiém tra
type:

Vi du dung pre-commit hook:

# .pre-commit-config.yaml

- repo: https://github.com/pre-commit/mirrors-mypy
rev: v1.8.0 #rev viét tat cGa revision, dung dé& chi phién ban (version) cla repo cla ban
hooks:

- id: mypy
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yield

yield la mot tu khéa trong Python, dung dé tam dirng mét ham va tra vé mét gia tri, nhung
khong két thic ham nhu return .

Khi ham s dung yield , n6 tré thanh mét generator function - méi 1an ban goi next() , ham tiép
tuc chay t&r ch6é da dung.

Vi du don gian dung yield

def count_up_to(n):
i=1
while i <= n:
yield i

i+=1
gen = count_up_to(3)

for num in gen:

print(num)

Moi lan 1ap, ham count_up_to chay dén yield , trd vé i, réi "ngld déng" - dén vong lap ti€p theo thi
ti€p tuc chay tiép.

Két qua

Vi du khéng dung yeild, ching ta phai dung danh sach dé Iuu vi vay néu d{r liéu I16n thi cling phai
dung nhiéu RAM

def count_up_to(n):
result =[]
i=1
while i <= n:
result.append(i)

i+=1



return result
nums = count_up_to(3)

for num in nums:

print(num)

yield khac gi vai return?

return yield

Tra vé mét gia tri duy nhat Tra vé mét chudi gid tri (generator)

Két thuc ham ngay |ap tirc Tam ding, gir trang thai va ti€p tuc 1an sau
Dung dé hoan thanh moét tac vu Dung dé tao dong dir liéu dan dan

Loi ich cua yield
o Tiét kiém bd nhéd: Khéng can luu toan bé danh sach trong RAM.
o Hiéu suat cao: Lusi biéng - chi tinh toan khi can.

o Rat hitu ich khi lam viéc vdi file 16n, dir liéu streaming, API phan trang, v.v.

Vi du thuc té - doc file 16n

def read_large_file(filename):
with open(filename) as f:
for line in f:

yield line.strip()

for line in read_large_file("data.txt"):

print(line)
Néu data.txt ch&a hang triéu dong, thi yield gilp doc trng dong moét ma khong lam day bd nhé.

Ban c6 thé dung next() dé lay tiung gia tri tr generator:

gen = count_up_to(3)
print(next(gen)) # 1
print(next(gen)) # 2

Khi hét gia tri, né sé raise Stoplteration .

So sanh téng quat:



Tiéu chi Dung yield (Generator) Khéng dung vyield (Tra vé list)

BO nhé Cuc ky tiét kiém (chi sinh 1 gid tri/lan) = Tén bd nhé (luu toan bd két qua)
Hiéu suat Cao khi xtr ly d@t liéu 16n hoac stream Kém hon véi dt liéu 16n
Toéc dé khéi tao Nhanh, khong tinh todn ngay Tinh toan toan bo truéc
Dé debug/logging Hai kh6 hon mét chat Dé quan sat dir liéu
Tinh lién tuc (streaming) Rat phu hagp (vi du doc file, API nhiéu Khéng phl hop
trang)
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yveild nang cao

yield nang cao - tic la nhitng cach dung yield & mdc cao hon, nhu:

yield nhu kénh giao tiép 2 chiéu

yield from dé€ ldng generator

generator pipeline - xu ly dit liéu tirng budc
send() va close() - diéu khién lubng nang cao

W

1. yeild nhu mét kénh 2 chiéu

Khéng chi dung dé tra vé gia tri, yield con cé thé nhan gia tri tir bén ngoai bang cach
két hop véi send() .

def echo():
while True:
x = yield

print("Nhan dugc:", x)

g = echo()
next(g) # Khéi dong generator
g.send("Hello") # => Nhan dugc: Hello

g.send("World") # => Nhan dugc: World
2. yeild from - Long generator

NéEu ban c6 nhiéu generator con, ban cé thé "gom" ching lai bang yeild from

def numbers():

yield from [1, 2, 3]

def letters():

yield from ['a’, 'b', 'c']
def combo():
yield from numbers()

yield from letters()

for val in combo():



print(val)

Két qua:

w N =

3. Pipeline generator - Xu ly dir liéu tung budc

Ban cé thé xau chudi nhiéu generator dé tao pipeline xt ly dir liéu rat gon gang:

def read_lines(lines):
for line in lines:

yield line

def to_upper(lines):
for line in lines:

yield line.upper()

def starts_with_a(lines):
for line in lines:
if line.startswith('A'):

yield line

data = ["apple", "banana", "Avocado", "Apricot", "mango"]

pipeline = starts_with_a(to_upper(read_lines(data)))

for line in pipeline:

print(line)

APPLE
AVOCADO
APRICOT

Pipeline nay giong nhu filter + map + reduce nhung tiét kiém RAM va rat "Pythonic"!

4. send va close nang cao



GUi dir liéu vao generator

def running_total():
total = 0
while True:
x = yield total
if x is None:
break

total += x

gen = running_total()

print(next(gen)) #0
print(gen.send(5)) #5
print(gen.send(3)) # 8

gen.close() # DUng generator
Tong két
Tinh nang Mé ta ngan
yield Tra vé gié tri ting budc
yield from K&t hgp nhiéu generator
send(value) GUui dir liéu vao generator
close() béng generator
Generator pipeline Két hgp xur ly dir liéu theo luéng
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Ky thuat hay va gon gang
khi thao tac v6i danh sach
(list)

1. List Comprehension - Viét gon vong lap trong danh sach

Cao ban:

numbers = [1, 2, 3, 4, 5]
squared = [x * x for x in numbers]

print(squared) # [TJ[1, 4, 9, 16, 25]
Co6 diéu kién:

evens = [x for x in numbers if x % 2 == 0]

print(evens) # [T1[2, 4]

2. enumerate() - Lap qua danh sach cé chi sé

fruits = ['apple’, 'banana’, 'cherry']
for index, fruit in enumerate(fruits):

print(index, fruit)

0 apple
1 banana

2 cherry

3. zip() - Lap qua nhiéu danh sach cung luc

names = ['Alice’, 'Bob', 'Charlie']

scores = [85, 90, 95]

for name, score in zip(names, scores):

print(f"{name} got {score}")



Alice got 85
Bob got 90
Charlie got 95

4. Lap nguoc - reversed()

nums = [1, 2, 3, 4]
for x in reversed(nums):

print(x)

5. Lap theo chi sé cach quang - range(start, stop, step

foriinrange(0, 10,2): #02468
print(i)

6. Nested loop (vong lap léng nhau)

foriin range(3):
forj in range(2):

print(f'i={i}, j={j}")
7. List comprehension nang cao (nested)

matrix = [[1, 2], [3, 4], [5, 61]
flattened = [num for row in matrix for num in row]

print(flattened) # 1111, 2, 3, 4, 5, 6]

8. Su dung map() va filter() - Tinh ham hoc functional

nums = [1, 2, 3, 4]
squared = list(map(lambda x: x * X, nums))

evens = list(filter(lambda x: x % 2 == 0, nums))

print(squared) # [TJ[1, 4, 9, 16]
print(evens) # 1112, 4]
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Pydantic

Pydantic la mot thu vién Python dung dé:

e Tao céc class dir liéu ki€u an toan (type-safe)

e Tu dong validate dir liéu (rat manh)

e H6 trg dé dang chuyén tu dict » object va nguoc lai

e Dugc dung rat phé bién trong FastAPI, Django, cac hé théng I6n

Cai dat
pip install pydantic

So sanh nhanh véi dataclass

Tinh nang dataclass
Tu validate dit liéu 0
Chuyén dict dé 0
Bao vé kiéu dir liéu 0
XU ly dir liéu 16ng Thu cbng
H6 trg JSON Tha coéng

Vi du co ban véi BaseModel

from pydantic import BaseModel

class Person(BaseModel):
name: str

age: int

p = Person(name="Linh", age=25)
print(p)

#name='Linh' age=25

Tu dong validate dir liéu

p = Person(name="Linh", age="25")

print(p.age) # [J Tu dbdng convert '25' » 25 (int)

O
0 (t6t hon)
0
0 Tuddng

0

pydantic



Néu khéng thé convert dugc, sé béo 16i:

p = Person(name="Linh", age="abc") # [J ValidationError
Chuyén doi gilra dict va JSON

# Chuyén thanh dict
print(p.dict())

# Chuyén thanh JSON
print(p.json())

Long model bén trong model

class Address(BaseModel):
city: str

country: str

class User(BaseModel):
username: str

address: Address

u = User(username="nam", address={"city": "Hanoi", "country": "VN"})

print(u)
Pydantic tu dong bién dict thanh object Address - ban khoéng can viét tay nhu dataclass.

Tuy chinh ki€m tra nang cao (validators)

from pydantic import validator

class Person(BaseModel):
name: str

age: int

@validator('age')
def age_must_be_positive(cls, v):
ifv<=0:
raise ValueError('Age must be positive')

return v
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