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Budi hoc s6 5 (Thit 7, 07/06/2025) bao gdm bén noi dung chinh:
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Phan II: Nguyén tic Clean Code va PEP-8 trong Python

Phan III: Pythonic Code trong Python

Phan IV: Nguyén lyj chung dé viét code tét

Phan I: Kién thitc va Ki ning can cho Data Science

Tools & Programming Machine Learning Business & Communication

Basic Knowledge Fundamental Knowledge Fundamental Knowledge

* Excel for Data Analysis

* Python for Data Analysis

* Data Visualization

* SQL & Database Management
+ Cloud Computing for DS (AWS, Azure) Methods
* Databricks for Data Analysis

* Basics of Statistics and Machine Leaming
* Process and Manage Machine Learning Project

king & Problem Solving in Data

& Data Storytelling

+ Databricks for Big Data Processing + Supervised and unsupervised Learning
N * Effective Data Presentation Skills
+ Feature Engincering & Data Preprocessing
Code Management + Time Serics Analysis * Business Case hludic: i‘n Different Industries
N and Data-Driven Decision Making
* Natual Language Processing
* Coding Methodology . N N « Stakeholder Communication & Client Interaction
'; Hub T = * Optimization Techniques In Data Analysis
* Git & GitHub i

* A/B Testing & Experimentation
* Unix/Linux for Data Science

snee + Explainable Al (SHAPE, LIME)
* CI/CD for Data Science & ML Deployment

Hinh 1: Lo trinh thanh Data Science

1. Tools & Programming (Coéng cu va Lap trinh)

Basic Knowledge (Kién thitc co ban)

— Excel for Data Analysis: Phan tich d liéu bang v6i Excel.

Python for Data Analysis: Xit 1y va phéan tich di liéu bang Python.

— Data Visualization: Tryc quan héa di liéu (Matplotlib, Seaborn, Power BI...).

— SQL & Database Management: Quan 1y co sé dit liéu va truy van SQL.

— Cloud Computing for DS (AWS, Azure): Dung dich vu ddm méay trong phan tich di liéu.
— Databricks for Data Analysis: Phan tich dit liéu 16n bang Databricks.

— Databricks for Big Data Processing: Xit Iy Big Data bang Apache Spark trén Databricks.



Al VIETNAM aivietnam.edu.vn

Code Management (Quan 1y ma ngudn)
— Coding Methodology: Phuong phap viét ma khoa hoc va dé béo tri.
— Git & GitHub for Version Control: Quan 1y phién ban ma nguon.

— Unix/Linux for Data Science: Dimg dong 1énh dé xtt ly dit liéu.

CI/CD for DS & ML Deployment: Tu dong hoéa trién khai mé hinh.

2. Machine Learning (Hoc may)
Fundamental Knowledge (Kién thitc nén tang)
— Basics of Statistics and Machine Learning: Thong ké cd ban va nén tang ML.

— Process and Manage Machine Learning Project: Quéan 1y quy trinh lam du an ML.

Methods (Phuong phéap)

— Supervised and Unsupervised Learning: Hoc ¢6 nhan va khéng nhan.
— Feature Engineering & Data Preprocessing: Tién xit Iy va tao dic trung.

— Time Series Analysis: Phan tich chudi thoi gian.

Natural Language Processing: Xt Iy ngdn ngtt tu nhién.

Optimization Techniques in Data Analysis: K¥ thuat t6i wu hod mé hinh.

— A /B Testing & Experimentation: Thit nghiém va kiém dinh A /B.

— Explainable AI (SHAP, LIME): Giai thich m6 hinh ML.

3. Business & Communication (K§ ning kinh doanh & giao tiép)

Fundamental Knowledge (Kién thitc nén tang)

— Logical Thinking & Problem Solving in Data Science and AI: Tu duy logic va gidi quyét
van dé bang dit liéu.

— Business Writing & Data Storytelling: Viét bio cdo va ké chuyén bang dit liéu.

— Effective Data Presentation Skills: Trinh bay va truc quan héa hiéu qua.

Business Case Studies & Data-Driven Decision Making: Ung dung phén tich trong cac
nganh dé dua ra quyét dinh.

Stakeholder Communication & Client Interaction: Giao tiép véi khach hang va cdc bén
lién quan.
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Phan II: Nguyén tic Clean Code va PEP-8 trong Python

1 Clean Code la gi?

LA ma ngudn sach, dé doc, dé hiéu, dé bao tri vad md rong, dugc viét ¢ chi dich dé ngudi khic
(ho#ic chinh ban sau nay) dé dang tiép can.

1.1

w W

1.2

Pic diém cta Clean Code

Readable — D& doc, dé hiéu: Code phai d& hiéu ngay ca khi khong c6 binh luan.

# Tén ham rd rang
def calculate_total_price(items: list[float]) -> float:
return sum(items)

Maintainable — D& bao tri: Tach thanh cic ham nho, dé sita ddi khi cé thay déi yéu cau.
def get_discount(price: float) -> float:

return price * 0.1

def calculate_final_price(price: float) -> float:
return price - get_discount (price)

Extensible — D& md rong: Thiét ké md rong dé dang ma khong stta doi qua nhiéu code hién
co.
class Animal:

def speak(self):
pass

class Dog(Animal):
def speak(self):
return "Woof"
class Cat(Animal):

def speak(self):
return "Meow"

Testable — D& kiém thir: C4c ham nho, khong phu thudc vao trang théai toan cuc gitp viét unit
test dé dang.

def is_even(n: int) -> bool:
return n % 2 ==

Lgi ich ctia Clean Code — Quy téc 3D1C
Giam 16i (Bugs)

Dé mé rong

Dé lam viéc nhém

Tiét kiém thdi gian dai han
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1.3 Khi nao dugc "tam bo qua” Clean Code?
o Thit nghiém nhanh (prototyping)
 Tinh hubéng khan cip
« Code chi ding 1 lan

o Code chi minh ban dung (nhung nhé: ban ctia tuong lai cing la “ngusi khac”)

2 Gié6i thiéu vé PEP-8

PEP-8 li tiéu chuidn dinh dang code chinh thirc ciia Python, ddm bao tinh nhit quan va dé
doc.

2.1 Mot sb quy tic quan trong trong PEP-8
1. Pat tén:

o Bién/Ham: snake_case
e C(lass: PascalCase
 Hing s6: UPPER_CASE
2. Thut 1& & khoang tring:
o 4 khoang trang, khéng diing tab
Vi du:

1 def my_function():
2 print ("Hello") # 4 spaces indentation

« C6 khoang tring sau dau phdy, giita cic todn ti (a = b + c)
Vi du:

1 x, y =5, 10
2 total = x + y

o Khong dit khoang tring trong ngoic
Vi du:

print (£(x, y))
my_list = [1, 2, 3]

[SURN)

3. Gidi han d0 dai dong:

e Code: 79 ky tu
Vi du:
1 # There are over 79 characters in one coding row, that is not aligned with PEP-8.
It is too long to read.

2 result = some_function_with_many_parameters(paraml, param2, param3)

3
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o Docstring/comment: 72 ky tu
Vi du:
1 nnn

2 This function calculates the area of a circle

3 given its radius.
1 nnn

5

4. Quy tic import:

e Nhoém theo thit tu: thu vién chudn — thu vién ngoai — module ndi bo
Vi du:

1 import os
2 import sys

i import numpy as np
5 import requests

7 import mypackage.utils

o M0obi dong chi import mdt module
Vi du:

1 # Correct:
2 import os
3 import sys

5 # Wrong:
6 import os, sys

5. Dong tring:

e 2 dong trudce class, 1 dong gitta cac ham
Vi du:

1 class MyClass:

2

3 def methodl(self):
| pass

w

6 def method2(self):
7 pass

« Dong tring trong ham dé chia nhém logic

Vi du:
1 def process_data(data):
2 clean_data = clean(data)

3 validate(clean_data)

5 result = analyze(clean_data)
6 return result
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3 Tai liéu héa (Docstring)
e Dung """...""" ngay dudi dinh nghia ham/class/module
« Caéc style pho bién: Google, NumPy, reStructuredText

« Sit dung type hints dé r6 rang hon:

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

"""Sum of two intergers"""

return a + b

Code Listing 1: Vi du Docstring vé6i Type Hints

3.1 Coéng cu kiém tra code va dinh dang tu dong

Co6ng cu | Muc dich Cai dat Chay lénh
Flake8 Kiém tra 16i PEP-8, logic | pip install flake8 | flake8 file.py
Black Format code tu dong pip install black | black file.py
Pylint Phan tich sdu, chAm diém | pip install pylint | pylint file.py
Mypy Kiém tra type hint tinh pip install mypy mypy file.py

Luu ij: C6 thé tich hgp vio IDE (VSCode, PyCharm) hodc CI/CD pipeline.

4 CAu Trac Tiéu Chuin Cho Dy An Python

4.1 CAu tric thu muc chuin
Mot du én Python duge t6 chiic t6t sé dé& dang béo tri va mé rong. Dudi day 1a cau tric thu muc chuan
cho mo6t dy an Python:

« Thu muc gbc (project_ name/)
Chtta cac file quan trong nhiw README.md, requirements.txt, setup.py, giip mo ta du an, quan ly
céc thu vién phu thuoc va cau hinh cai dit.

« Ma ngudn (project_ name/src/)
Chita cac module va package chinh ctia du an.

o Tests (project__name/tests/)
Chtta cic bo kiém thit, vi du nhu unittest hodc pytest dé dam bao chéat lugng code.

o Tai liéu (project_ name/docs/)

Chita céc huéng dan st dung va tai liéu API chi tiét cho ngusi diing va nha phat trién.
o Tai nguyén (project__name/resources/)

Bao gom dit liéu tinh, cdc mau (templates), va tai san (assets) hd trg cho du 4n.

Ngoai ra, du 4n nén sit dung céc file cAu hinh nhu .gitignore, pyproject.toml v README.md dé
dam bao du 4n dudc quan 1y hiéu qua va dé& dang cho ngudi khac hiéu ciing nhu déng gép.

Vi du tham khdo cau triic du 4n: https://github.com/khoanta-ai/python_project_template
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4.2 CAu Tric Tiéu Chudn Cho Dy An Data Science

Cookiecutter Data Science 1a mot cong cu gitp tao cau tric folder tiéu chuan nhanh chéng va phd bién
trong cong dong Data Science.

f— LICENSE
f— Makefile =- Makefile with commands like “make data” or "make train’
f— README.md =- The top-level README for developers using this project.
b— data
external == Data from third party sources.
interim == Intermediate data that has been transformed.
processed =- The Tinal, canonical data sets for modeling.
L raw <- The original, immutable data dump.
p— doCs == A default Sphinx project; see sphinx-doc.org for details
— models == Trained and serialized models, model predictions, or model summaries
b notebooks == Jupyter notebooks. Maming convention is a number (for orderingh,
the creator's initials, and a short "-° delimited description, e.g.
“l.e-jgp-initial-data-exploration’ .
t— references =- Data dictionaries, manuals, and all other explanatory materials.
p— reports =- Generated analysis as HTML, PDF, LaTeX, etc.
b figures <= Generated graphics and figures to be used in reporting

— requirements.txt == The requirements file for reproducing the analysis environment, e.g.
generated with "pip freeze > requiresents.txt’

p— setup.py <- makes project pip installable (pip install -e .) so src can be imported
p— SIrC == Spurce code for use in this project.

— __init__.py == Makes src a Python module

|— data =- Seripts to download or qenerate data

L— make_dataset.py

— features == Scripts to turn row data into features for modeling
L— build_features.py

— models <- Scripts to train models and then use trained models to make

predictions
predict_model.py

L— train_model.py

L— wisualizatiem =< Scripts te create exploratory and results oriented visualizations
L— visualize.py

L— tox.ind == tox file with settings for running tox; see tox.readthedocs.io

Hinh 2: Céu tric folder tiéu chuan Data Science

Tai liéu tham khéo: https://cookiecutter-data-science.drivendata.org/

5 Triét Iy Python (The Zen of Python)

¢ Beautiful is better than ugly
Cai dep t6t hon cai xau.

o Explicit is better than implicit
R6 rang t6t hon an .

o Simple is better than complex
Don gian t6t hon phitc tap.

e Complex is better than complicated
Phtic tap van t6t hon ric roi.

« Flat is better than nested
Phéng t6t hon 16ng nhau.

e Sparse is better than dense
Thua t6t hon day dac.

Day 1a tap hop 19 nguyén tic huéng dan thiét ké Python, dude Tim Peters viét trong PEP 20. C6 thé
xem bang céch gb import this trong Python. Tham khio: https://peps.python.org/pep-0020/


https://cookiecutter-data-science.drivendata.org/
https://peps.python.org/pep-0020/
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Phan III: Pythonic Code trong Python

1 Pythonic Code la gi?

Pythonic nghia 13 tan dung t6i da tinh ning va dic diém riéng ctia Python dé viét code. Code Pythonic
dé doc, dé hiéu, ngin gon nhu doc tiéng Anh, dong thdi tudn thi cic quy udc va triét 1y ctia Python.

Vi du: List Comprehensions va Dictionary Comprehensions

numbers = [1, 2, 3, 4, 5]
squares = [n**2 for n in numbers]
Code Listing 2: List Comprehension
names = ['Alice', 'Bob', 'Charlie']
lengths = {name: len(name) for name in names}

Code Listing 3: Dictionary Comprehension

2 Indexes va Slices trong Python

Python cung cip cich truy cAp manh mé vao cdc phan ti trong sequences (list, tuple, string) thong
qua indexes va slicing. Ct phéap slicing: sequence [start:stop:step] gitp thao tac di liéu linh hoat
va Pythonic.

2.1 Cach dung indexes va slices co ban

numbers = [1, 2, 3, 4, 5]
first = numbers [0] # 1
last = numbers[-1] # 5

first_three = numbers[:3] # [1, 2, 3]
last_three = numbers[-3:] # [3, 4, 5]
middle = numbers[1:4] # [2, 3, 4]

2.2 Ung dung slices nang cao

data = [10, 20, 30, 40, 50, 60]

even_indexes = datal::2] # [10, 30, 50]
odd_indexes = datal[1::2] # [20, 40, 60]
5 reverse = datal::-1] # [60, 50, 40, 30, 20, 10]
message = "Python"
reverse_msg = messagel[::-1] # "nohtyP"
substring = message[1:4] # "yth"
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2.3 Mot sb ky thuat Pythonic phd bién véi slicing

original = [1, 2, 3]
copy_list = originall[:]

letters = list("abcdef")
letters[1:3] = [nxn’ "Y"] # [uan’ nxn’ nyn, ”d", llell’ "f"]

numbers = [1, 2, 3, 4, 5]
numbers [1:3] = [] # [1, 4, 5]

3 List, Dict, Set Comprehensions
Comprehensions gitip code ngin gon va nhanh hon so v6i vong lip théng thuong.

3.1 Khoéng Pythonic

numbers = [1, 2, 3, 4, 5]
squares (]
for n in numbers:

squares .append (nx*2)

3.2 Pythonic (List Comprehension)

numbers = [1, 2, 3, 4, 5]
squares = [n**2 for n in numbers]

3.3 Dictionary Comprehension

lice', 'Bob', 'Charlie'l]

names = ['A
= {name: len(name) for name in names}

lengths

3.4 Set Comprehension

numbers = [1, 2, 2, 3, 4, 4]
unique_squares = {n**2 for n in numbers} # {1, 4, 9, 16}

4 Context Managers (with)

4.1 Khai niém

Context Manager 13 co ché quan 1y tai nguyén thong qua cdu lénh with, giip tu dong gidi phéng tai
nguyén (déng file, két nbi database, lock...) khi khéi 1énh két thic, ké ca khi c6 18i xay ra.

with open("data.txt", "r") as file:
content = file.read()
print (content)

Code Listing 4: Context Manager ¢ ban véi file
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4.2 Uu diém
Khong dung with (khéng Pythonic):

file = open("data.txt", "r")
try:

data = file.read()
finally:

file.close ()
Dung with (Pythonic):

with open("data.txt", "r") as file:
data = file.read()

4.3 Tao Context Manager riéng vGi @contextmanager

St dung decorator @contextmanager tit module contextlib dé tao context manager véi generator.

from contextlib import contextmanager

Qcontextmanager
def open_file(path, mode):
f = open(path, mode)
try:
yield £
finally:
f.close()

with open_file("sample.txt", "w") as f:
f.write("Hello AI Vietnam!")

Code Listing 5: Context Manager tuy chinh véi decorator

4.4 Ung dung thuc té
Vi du 1: Po thai gian thuc thi

import time
from contextlib import contextmanager

@contextmanager

def timer (name) :
start = time.time ()
yield
end = time.time ()

print (£" [{name}] Elapsed: {end - start:.4f} sec")

with timer ("Download task"):
time.sleep(2)

Vi du 2: Két ndi tam thoi véi SQLite

import sqlite3
from contextlib import contextmanager

@contextmanager
def db_connection(path):
conn = sqlite3.connect(path)

10
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try:
yield conn
finally:
conn.close ()

with db_connection("mydb.sqlite") as conn:
cursor = conn.cursor ()
cursor.execute ("CREATE TABLE IF NOT EXISTS users (id INTEGER PRIMARY KEY, name TEXT)")
conn.commit ()

Vi du 3: Tam thay d6i thu muc lam viéc

import os
from contextlib import contextmanager

@contextmanager
def change_dir(destination):
prev_cwd = os.getcwd()
os.chdir (destination)
try:
yield
finally:
os.chdir(prev_cwd)

with change_dir("/tmp"):
print ("Working in:", os.getcwd())

5 So Sanh va DPiéu Kién - Pythonic Style

5.1 Truong hgp 1: So sanh v&i None

Giai thich: None la singleton object, phai diing is hoiic is not dé so sanh vé mat identity, khong ding
== vi ¢6 thé dan dén két qua khong mong mubn.

# Wrong (Non-Pythonic)
if x == None:

# Correct (Pythonic)
if x is None:

Code Listing 6: So sanh v6i None

5.2 Truong hgp 2: So sanh Boolean

Giai thich: Boolean tu than da cé gia tri truth, khong can so sanh thém hoac ding ngodc don khong
can thiét, gitip code don gidn va ré rang hon.

# Wrong (Non-Pythonic)
if flag == True:

# Correct (Pythonic)
if flag:

Code Listing 7: So sanh Boolean

11
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5.3 Trudng hgp 3: Kiém tra chudi/list/dict réng

Giai thich: Chuoi, list, dict rong duge danh gid 14 False trong ngtt canh Boolean. TAn dung truthiness
gitip code ngan gon va dé doc hon.

# Wrong (Non-Pythonic)
if len(my_list) ==

# Correct (Pythonic)
if not my_list:

Code Listing 8: Kiém tra collection réng

5.4 Trudng hgp 4: Kiém tra phan tit trong collection

Giai thich: Dung tit khéa in dé kiém tra sy ton tai cia phan ti trong collection gitip code dé doc va
hiéu qué hon so véi vong 1ap.

# Wrong (Non-Pythonic)

found = False
3 for x in collection:
if x == target:
found = True
break

# Correct (Pythonic)
if target in collection:

Code Listing 9: Kiém tra phan tit trong collection

5.5 Truong hgp 5: Chaining comparison

Giai thich: Python cho phép ndi chudi cic phép so sanh, gitip code dé& doc va hiéu hon, giéng nhu
trong toan hoc.

# Wrong (Non-Pythonic)
if x >= 0 and x < 10:

# Correct (Pythonic)
if 0 <= x < 10:

Code Listing 10: Chaining comparison

6 Properties va diu gach duéi _ trong Python

6.1 @property

@property cho phép stt dung method nhu thudce tinh, gitip code gon gang va dé kiém soéat truy cap.

class Rectangle:
def __init__(self, width, height):
self._width = width
self. _height = height

12
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@property
def area(self):
return self._width * self._height

10 rect = Rectangle(5, 3)
11 print(rect.area) # Khong ogi unh ham, unh &éthuc tinh

6.2 Quy udc stt dung didu underscore

_var (Single Underscore)
Quy uéc cho bién private hodc “internal use” trong module hogc class. Khong thuc su ngéan truy cap
tit bén ngoai nhung 1a diu hiéu “khéng nén ding truc tiép”.

__var (Double Underscore)
Name mangling - Python tu déng déi tén thanh _ClassName__var dé tranh xung dot khi ké thira,
gitip thudc tinh khong bi ghi dé vo6 tinh.

__var__ (Double Underscore hai bén)
Danh cho céc phuong thitc dac biét (magic hoac dunder methods) nhw __init__, __str__. Khong
nén tu tao kiéu nay trir khi can thiét.

_ (Mdt dau gach dudi)
Thuong ding lam bién tam khong quan trong hoac két qua gan nhat trong Python interpreter.

13
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Phan IV: Nguyén ly chung dé viét code tét

1 Nguyén ly lap trinh tét: Viét code sach, dé bao tri va md rong

Viét code tot khong chi 14 1am cho né chay duge, ma con 13 tao ra phan mém bén vitng, dé béo tri, mé
rong va dé hiéu dbi véi céc lap trinh vién khac (hodc chinh ban trong tuong lai). Mot sé nguyén 1y cot
16i sau day 1a kim chi nam cho viéc viét code chat lugng.

1.1 DRY — Don’t Repeat Yourself

Pinh nghia: Ping lip lai chinh minh. Mdi phan kién thiic trong hé thdng chi nén dugc biéu dién duy
nhat mot lan.
Lgi ich:

« Gidm 151 khi can thay déi logic.

« Code ngén gon, dé& bao tri hon.

o Tang kha nang tai st dung.

Cach ap dung:

e Téch cac doan code lap lai thanh ham hoac 16p riéng.
e Dua cac logic chung vao module.

« Dinh nghia hiang s6 hoiic template tai mot noi.

# Vi pham DRY
print("Welcome, John!")
print("Welcome, Alice!")

# Tudn thd DRY
def greet(name):
print (f"Welcome, {namel}!")

greet ("John")
greet ("Alice")

1.2 YAGNI - You Aren’t Gonna Need It

Pinh nghia: Dimg viét nhiing gi chua can.
Lgi ich:

e Tranh lang phi thsi gian vao tinh nang khéng dung.
o Gitt code don gian, dé bao tri.

e Gidm technical debt.

Cach ap dung:

« Khong viét cdc ham “phong khi can”.

« Chi phét trién tinh nang khi cé yéu cau thuc té.

14
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1.3 KISS — Keep It Simple, Stupid

Pinh nghia: Giit moi thit cang don gidn cang tot.
Lgi ich:

o Code don gian, dé doc, dé bao tri.
« Dé debug va ting hiéu suat nhém.

# Qua phic tap
def factorial(n): return 1 if n==0 else n*factorial(n-1)

# Don gidn hon
def factorial(n):
if n ==
return 1
return n * factorial(n - 1)

1.4 Defensive Programming — Lap trinh phong thu

Pinh nghia: Luén gia dinh rang 16i ¢ thé xay ra.
Nguyén tic:

« Khong tin tudng bat ky input nao.
e Xic thuc dit liéu dau vao.
o Xit Iy ngoai 1é va kiém tra diéu kién bién.
def divide(a, b):
if b == 0:

raise ValueError("Khéng thé chia cho 0.")
return a / b

1.5 Separation of Concerns — Phan chia trach nhiém

Pinh nghia: Chia chuong trinh thanh cic phan riéng biét, méi phan dam nhiém mot vai tro cu thé.
Lgi ich:

e Dé béo tri, md rong va test.
o Gidm phu thuoc gitta cdc thanh phan.
o Tang kha nang tai st dung.
1.6 Error Handling — X1t 1y 16i ding céach
« Khong bit 16i qua chung chung nhu except Exception.
« Ludn ghi log 16i hoac truyen tiép thong tin 13i.

e Sit dung logging thay vi print.

15
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Vi du sir dung logging co béan Tuy chinh tit log tam thoi
# Chi log nhitng mitc d6 canh bdo (WARNING) trd lén # Tat log tam thori
logging.basicConfig( level=logging.WARNING, logging.info("Déng nay s& hién ra")
format="%(asctime)s - %(name)s - ¥(levelname)s - X(message)s’, logging.disable(logging.CRITICAL)

filenanestapp=logh) logging. info("Dong ndy sé khéng hién ra")

logging.disable(logging.NOTSET) # Bat lai logging

logging.debug("Théng tin chi tiét cho debug") : : = e =
logging.info("Théng tin théng thuing") logging.info("Log da bat lai")
logging.warning("Canh bdo: c6 van dé nhd xay ra") 2025-85-21 PB:56:02,487 - root - INFO - Dbng nhy sé hién ra
]_oggj_ng_erpop("Laj_: cd van dé nghiém trong") 2925-85-21 ©8:56:02,487 - root - INFO - Log da bat lai
logging.critical( "NGUY HIEM: chuong trinh cé thé crash"

2025-85-21 08:55:22,342 - root - WARNING - Canh bédo: ¢é van dé nhd xay ra

2025-85-21 @8:55:22,342 - root - ERROR - L&i: ¢ vdn d& nghiém trong

2025-85-21 ©8:55:22,342 - root - CRITICAL - NGUY HIEM: chuong trinh cé thé crash

2025-85-21 ©8:55:22,342 - root - ERROR - €6 181 xdy ra: division by zero

Vi du ghi lai théng tin 15i

# Sir dung exception trong logging (ghi lai théng tin 15i)
try:

1/8
except Exception as e:

logging.error("Cé 16i xay ra: %s", e)

2025-85-21 88:56:62,487 - root - ERROR - Co 151 xdy ra: division by zero |

Hinh 3: St dung Logging

1.7 Logging vs Print — Ghi log ding cach

Tiéu chi print() logging
Dé str dung v Can cau hinh
Phan loai mtc do X v

Luu log vao file/email X v

TAt khi deploy X v
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2 Giéi Thiéu SOLID Principles

2.1

2.2

2.4

Ap Dung SOLID Vio Python

Tinh linh hoat: Python hé tr¢ dynamic typing, gitp thay d6i hanh vi déi tugng tai runtime,
httu ich cho nguyén 1y Open/Closed.

Duck Typing: Python khong yéu cau ké thita, mién 1a object c6 phuong thitc tuong thich. Ho6
trg tot cho Liskov Substitution va Interface Segregation.

Abstractions: Module abc v6i @abstractmethod va ABC cho phép dinh nghia interface ro rang,
dam bdo nguyén 1y Dependency Inversion.

Composition: Uu tién composition over inheritance thong qua mixins va dependency injection,
hé trg tot cho Single Responsibility.

Single Responsibility Principle

M&i 16p chi nén ¢ mot nhiém vu duy nhat va mét 1y do dé thay déi.

Chia nho 16p 16n thanh cidc module doc 1ap nhu FileReader, FileValidator, FileParser.

Dé bdo tri va kiém thit, nAng cao do tin ciy ctia phan mém.

Open/Closed Principle
M& cho viéc md rong, déng cho viéc sira doi.
Thiét ké code dé c6 thé thém tinh ndng ma khong can stta ddi logic cil.

St dung abstract class nhu PaymentProcessor, md rong bang ké thita: CreditCardProcessor,
PayPalProcessor.

Ap dung strategy pattern va plugin architecture dé tuan thi nguyén ly.

Liskov Substitution Principle

Céc 16p con phai thay thé duge 16p cha ma khéng phé vé logic chuong trinh.
Khéng thay déi hanh vi mong dgi trong 16p con.

Tranh: thém diéu kién manh hon, gidm diéu kién sau, ném exception mdéi.

Vi du: Square khong nén ké thita tit Rectangle néu pha vd logic tinh dién tich.

Interface Segregation Principle

Téch cac interface 16n thanh nhiéu interface nhé chuyén biét.
Tranh ép budc class phai implement cac phuong thitc khong st dung.

Ap dung bing cdch diing abc.ABC, Protocol tit typing, va duck typing.
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2.6 Dependency Inversion Principle

« Module cip cao khong nén phu thudc vao module cap thap, ca hai nén phu thuoc vao abstraction.
« Module cap thap thuc thi cic interface duge dinh nghia b&i module cip cao.

« Ap dung bing cich tao céc interface bang ABC, Protocol, hodc duck typing.

3 Céc Design Patterns Phé Bién

3.1 Creational Patterns

« Factory: Tao dbi tugng ma khong can biét 16p con cu thé.

Vi du: Factory Pattern

1 class Dog:
2 def speak(self):
return "Woof!"

class Cat:

6 def speak(self):

7 return "Meow!"
9 def get_pet(pet="dog"):

10 pets = dict(dog=Dog(), cat=Cat())
1 return pets[pet]

i
I

13 animal = get_pet("cat")

14 print (animal.speak()) # Output: Meow!
i

Code Listing 11: Factory Pattern Example

Singleton: Dam bao chi c6 mét instance dudc tao ra trong toan bo hé théng.

Vi du: Singleton Pattern

1 class Singleton:
2 _instance = None

3

4 def __mew__(cls):

5 if cls._instance is None:

6 cls._instance = super(Singleton, cls).__new__(cls)
7 return cls._instance

9 s1 Singleton ()
10 s2 = Singleton()
11 print (sl is s2) # Output: True

Code Listing 12: Singleton Pattern Example

3.2 Structural Patterns
e Adapter: Cho phép céc interface khong tuwong thich hoat dong cting nhau.

18
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Vi du: Adapter Pattern

1 class 0ldPrinter:
2 def old_print(self):
3 return "0ld style print"

5 class NewPrinter:

6 def print(self):

7 return "Modern print"

9 class PrinterAdapter:

10 def __init__(self, old_printer):

11 self.old_printer = old_printer

13 def print(self):
14 return self.old_printer.old_print ()

16 printer = PrinterAdapter (0ldPrinter())
17 print (printer.print()) # Output: 01d style print

Code Listing 13: Adapter Pattern Example

Decorator: Thém chitc ning cho object ma khong thay ddi cAu tric ban dau.

Vi du: Decorator Pattern

1 def make_bold(func):

2 def wrapper ():

3 return "<b>" + func() + "</b>"
1 return wrapper

6 @make_bold
7 def greet():

8 return "Hello"

10 print (greet()) # Output: <b>Hello</b>

Code Listing 14: Decorator Pattern Example

3.3 Behavioral Patterns

Command: Péng géi yéu cau dudi dang dbi tuong doc 1ap.

Vi du: Command Pattern

1 class Light:
2 def turn_on(self):
3 print ("Light is ON")

5 def turn_off (self):
6 print ("Light is OFF")

8 class Command:
9 def execute(self): pass
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class TurnOn(Command) :

def

def

__init__(self, light):
self.light = light
execute (self):
self.light.turn_on()

class TurnOff (Command) :

def

def

light =

__init__(self, light):
self.light = light
execute (self):
self.light.turn_off ()

Light ()

on = TurnOn(light)
off = TurnOff (light)

on.execute () # Output: Light is ON
off .execute() # Output: Light is OFF

Code Listing 15: Command Pattern Example

Template Method: Dinh nghia khung thuit todn va cho phép 16p con tiy bién.

Vi du: Template Method Pattern

from abc import ABC, abstractmethod

class DataProcessor (ABC):

def

process(self):
self.load_data ()
self.clean_data ()
self.analyze_data()

Q@abstractmethod

def

def

load_data(self): pass

clean_data(self):
print ("Default cleaning...")

Q@abstractmethod

def

analyze_data(self): pass

class CSVProcessor (DataProcessor):

def

def

load_data(self):
print ("Loading CSV")

analyze_data(self):
print ("Analyzing CSV")

processor = CSVProcessor ()
processor.process ()
# Output:

# Loading CSV
# Default cleaning...
# Analyzing CSV

Code Listing 16: Template Method Pattern Example
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3.4 Cach Dung Design Patterns Hiéu Qua
1. Nim vitng 5 nguyén ly SOLID.
2. St dung design pattern phit hop véi tinh hudng cu thé.
3. Tan dung duck typing, ABC module, composition trong Python.

4. Céan nhéc lgi ich va trdanh lam dung pattern khéng can thiét.

Singleton: Lam kho viét
Script phan tich dir ligu unit test mock database
don gian véi pandas

Factory Pattern: Hé théng
plugin, tao Module

Decorator: tao Wrapper
hell, khé doc/debug

Khéng Nén

Singleton: Quan ly
connection pool database

Nén Ap Dung

Dependency Inversion: D& test

Design Patterns
API, nhung cén nhiéu interface

Adapter: Chuyén déi JSON-
XML cho thu vién bén thir ba

Template Method: Bon gian
pipeline, khé hiéu véi ngudi
méi

Can Nhic TradeOffs

Tranh Lam Dyng

Factory Method: Khéng
ding khi chi cé 2 loai User Com 3
Command Pattern: Khang undrgagglfn?ﬁanié:'ggc

dung khi lambda la du

Singleton: Cén than race
condition trong da lubng

Hinh 4: Cich Dung Design Patterns Hiéu Qua
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