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Target

R H e R eAL ISR

Understand the core concepts of Object-

Oriented Programming

¥ & Python ¥ X652 L 54 H

Master the definition and usage of classes in
Python
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Learn to use Python standard libraries and

third-party libraries



Chapter 5: Python Object-Oriented Programming

@ What is Object-Oriented Programming
AR A RCPoE &

@ Python Classes

Python#jy £

@ Python Libraries
Python &

@ Packaging as Executable Files
IT A T PATXAF



5.1 What is Object-Oriented
Programming

4 R & @A F AL



5.7 IWhat 1s Object-Oriented Programming

> The real world is composed of objects (I EHRZ b5 F 2% 455)

Each object has:

« Attributes - Characteristics that describe the object (3£ %} £ 6345 4E)

* Behaviors - Operations that the object can perform (X % 88 4% 34T #944%)
Real-world examples:

* Car: Attributes(color, brand, speed), Behaviors(start, accelerate, brake)

* Student: Attributes(name, student id, grades), Behaviors(study, take exam,

submit homework)



57 IWhat is Object-Oriented Programming i‘ﬁiilk%{'

> Procedure-Oriented Programming (& & 3 HAE)

* Focus on "how to do" - steps and functions (£Z"& 28" - ¥ Hfa %)
 Data and operations are separated (33 5#8/E5 %)

student_name = "5 —"

student_score = 85

def calculate_grade(score):
If score >= 90: return "A"
elif score >= 80: return "B"
else: return "C"

grade = calculate_grade(student_score)



5.7 IWhat 1s Object-Oriented Programming

» Object-Oriented Programming: Three features

* Encapsulation (3t3k)

« Wrapping data and behaviors in a class (& ¥ EFfrh e X F)

« Hiding internal implementation details (&R A SREMN 9 7)

 Interacting with objects through public interfaces GAiI A Xt v 55X £ KX Z)
e Inheritance (%K)

* Subclasses inherit attributes and methods from parent classes (F %X 2k & 3

R W) B MAe Ty i)
* Achieving code reuse and hierarchical relationships (EIAX & E Ff= &k
*x#)



5.7 IWhat 1s Object-Oriented Programming

» Object-Oriented Programming: Three features

e Polymorphism (% 5&)
* Different objects respond differently to the same message (7R %} £ 3} F —

W SRR R R AL
« Improving code flexibility and extensibility (48 3 XA %) R & MA=TH Eit)



5.7 IWhat 1s Object-Oriented Programming K& K¥

L o ANHUE UNIVERSITY OF SCIERCE & TECHNOLOGY

» Object-oriented applications in machine learning

* Object-Oriented Design in Scikit-learn

from sklearn.linear_model import LinearRegression
from sklearn.neighbors import KNeighborsClassifier
# GYEEIRTENT S

model1 = LinearRegression()  # 2L/ /0]l ]%] 52
model2 = KNeighborsClassifier() # K &) 7 780 5
# 1977 7508/

model1.fit(X_train, y_train) # /7

predictions = model1.predict(X_test) # 77/



5.7 IWhat 1s Object-Oriented Programming

» Object-oriented applications in machine learning

* Object-Oriented Design in Scikit-learn
* Advantages:
* Consistent API: All models have fit() and predict() methods
« Easy to extend: Can create custom model classes (T VA4 8 € X ER X)
e Modularity: Separates data preprocessing (Fl4t¥2) , model training,
evaluation (3F4%)



5.2 Python Classes
PythonH3-



5.2 |Python Classes

» Class Definition & Create Syntax

class ClassName:
Illlll%{éé@i*ﬁ??@%""”
# I E
class_attribute = value

def __init__(self, parameters):
# L1t
self.attribute = value

def method(self, parameters):

Ayl
return result

Definition

OELCES S
# LN SR
object_name = ClassName(arguments)
2L 1] [ 14 77 7+

print(object_name.attribute)
object_name.method(arguments)

Create



5.2 |Python Classes

> init %k

 Constructor Method (#i% 7 &)
« Automatically called when creating an object (4|} %88 3078 H)
 Used to initialize object attributes (F T2t %49 & )
o self A%
 Reference to the object instance itself (3@t £ FEH A F 853 A)
* Must be the first parameter of methods (s440 2 5 k65 % — A2 %)



5.2 |Python Classes ORI CEX ]

> init  Fk

class Student:
def __init__(self, name, student_id, major):
self.name = name
self.student_id = student_id
self.major = major
self.grades = []1 # #4542 5571 7%

def add_grade(self, course, score):
self.grades.append({"course": course, "score'": score})
7 O EZAX R
student1 = Student("Z=py", "2024001", "T+EHRL=E")
student add_grade("PythonJﬁﬁ" 95)

—




5.2 |Python Classes

> Class Attributes (X&) SlInstance Attributes (&4 & )

« Class Attributes(X & )

« Attributes shared by all instances (F7H 247 ¥ 49 8 M)

 Defined inside the class but outside methods (7 £ 3842 & ik sp8R 2 L)
 Instance Attributes (£ & )

o Attributes unique to each instance(FA 5 4| fk A %) B 1)

 Defined in the init method (& init F & & 3L)



5.2 |Python Classes
> Class Attributes (X&) 5 EPEHE

class Car:
# LB
wheels = 4
country = "H[E"

JEr =3
RELT S X
B

1 ANHUI URIVERSITY OF SCIENCE & TECHROLOGY

def __init__(self, brand, color):

# LB

self.brand = brand

self.color = color

self.speed = 0
# (/]
carl = Car("Lbpahi", "z ")
car2 = Car(“4Firhr", "E@"™)
print(Car.wheels)  # 4 - 17251/t
print(carT:wheels) # 4 - 7L iy 25 51
print(car1.brand)  # "/l " - S EHE



5.2 |Python Classes

> Classes Inheritance Syntax (£ 2k &5 3%

class ParentClass:
FES
pass
class ChildClass(ParentClass):
# TLEX
pass

superOR — A s &%, iLtkits A
R SR BT ik

class Animal:
def __init__(self, name):
self.name = name

def speak(self):
return "Some sound"”
class Dog(Animal):
def __init__(self, name, breed):
super().__init__(name) # /J7///
self.breed = breed

def speak(self): # 7/ /i %
return "Woof!"
class Cat(Animal):
def speak(self): # 7%/
return "Meow!"
H AT
dog = Dog("Buddy", "Golden Retriever")
cat = Cat("Whiskers")
print(dog.speak()) # "Woof!"
print(cat.speak()) # "Meow!"



5.3 Python Libraries
Pythoni] &



5.3 IPython Libraries

> Python B 694K

#7 /& BStandard Library
Comes with Python installation (FgPython4z¥ & g #)

No additional installation required (& 'EZt2%)

* Such as: math, datetime, os, json



5.3 IPython Libraries

> Python B 694K
« % = EThird-party Libraries
c FEERFIEX
* Installed via pip tool

* =4|: numpy, pandas, matplotlib

pip install numpy pandas matplotlib
pip install scikit-learn==1.2.0

pip install -r requirements.txt

T L AN
import math
orint(math.sqrt(16))

tFNFE L
Import numpy as np
import pandas as pa

RN R TR

from sklearn.linear_model import
LinearRegression

from matplotlib import pyplot as plt

tFANAH CREHE)

from math import *



5.3 IPython Libraries

> Python B 694K

* B & X &Custom Libraries

 Self-written modules and packages (g &4 5 &34 e Ffe L)

* Reusable code (7T £ £ {& R &5XK44)



5.3 IPython Libraries

> Whatis PIP?

* Python's official package manager

 Used to install and manage third-party Python libraries (F F &% 4=
&3 % = J Python &)

« Automatically installed with Python 3.4+ (FiPython 3.4+}3& & g 3h 4
*)




5.3 |Python Libraries G %kdEx K¥

» Common PIP Commands

# LA
pip install package_name

# LT ERAN

pip install package_name==1.2.3
# TR e

pip install --upgrade package_name
# I

pip uninstall package_name

# OH LR N

pip list

# P FP LR

pip freeze > requirements.txt

HM UL

pip install -r requirements.txt



5.3 IPython Libraries

» Create My Libraries my_ml_utils/

—— my_ml_utils/

* Basic Library Structure i -PY

preprocessing.py

—— models.py
visualization.py

tests/

—— __init__.py

test_preprocessing.py

setup.py
requirements.txt

L—— README.md




5.3 IPython Libraries

» Create My Libraries

* Core File Descriptions

* init _.py: Marks directory as Python package

* setup.py: Installation configuration for the library

* README.md: Usage documentation for the library



from setuptools import setup, find_packages
5.3 IPython Libraries  setw( .
name="my_ml_utils",
version="0.1.0",
> Create My Libraries description="A collection of machine learning utilities",
author="Your Name",
author_email="your.email@example.com",
packages=find_packages(),
install_requires=|
"numpy>=1.19.0",
"pandas>=1.1.0",
"matplotlib>=3.3.0",
"scikit-learn>=0.24.0"
1,
python_requires=">=3.7",
classifiers=[
"Development Status :: 3 - Alpha",
"Intended Audience :: Developers",
"License :: OSl Approved :: MIT License",
"Programming Language :: Python :: 3",
"Programming Language :: Python :: 3.7",
"Programming Language :: Python :: 3.8",
"Programming Language :: Python :: 3.9",



5.3 IPython Libraries

» Create My Libraries

Basic Structure of setup.py
name: &.% AR, PyPI"E—
version: JA A5 (Fk14%)
description: & 424X
author: /54 #344 % .
author email: B¢ & ¥} 45 ,

P 0 M

i L I

: ; 3
E

i

% =

Fp iy

1943

ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

” . .
(setup( \

name="my_ml_utils",

version="0.1.0",

description="A collection of machine learning utilities",
author="Your Name",

\_ author_email="your.email@example.com”, W,
packages=find_packages(),
install_requires=|

"numpy>=1.19.0",

"pandas>=1.1.0",

"matplotlib>=3.3.0",

"scikit-learn>=0.24.0"

1,
python_requires=">=3.7",
classifiers=[
"Development Status :: 3 - Alpha",
"Intended Audience :: Developers",

| | B - ra ¥ ol Y . U I WY | b -y 1



from setuptools import setup, find_packages
53 IPython Libraries  setwp( o
name="my_ml_utils",

version="0.1.0",

> Create My Libraries description="A collection of machine learning utilities",
author="Your Name",

« packages: 15 y BN ) \:'J author_email="your.email@example.com",
packages=tfind_packages(), ™\
install_requires=|

#Pythoné& (B B %) 7| "numpys=1.19.0",

"pandas>=1.1.0",

f&. "matplotlib>=3.3.0",
"scikit-learn>=0.24.0"

* install requires: ¥ Brdk 1 J

python_requires=">=3.7",

& = " > classifiers=[
*ﬁ 66 5’5-—-7‘7&% 3R F E.Y "Development Status :: 3 - Alpha",

"Intended Audience :: Developers",

3'5{'1/;‘! 6’] 2 B"T]', li“f'.b'f&)?ﬁ/ﬁ\ "License :: OSI Approved :: MIT License",
"Programming Language :: Python :: 3",
E] gb_o;:_;gio "Programming Language :: Python :: 3.7",

"Programming Language :: Python :: 3.8",
"Programming Language :: Python :: 3.9",



from setuptools import setup, find_packages
53 IPython Libraries  setwp( o
name="my_ml_utils",

version="0.1.0",

> Create My Libraries description="A collection of machine learning utilities",
author="Your Name",

. thon reaquires: 3§ € {2 & author_email="your.email@example.com",
Py -red El/‘i'fj % packages=find_packages(),

r install_requires=[
&, X Fa3Python)k X5E H ., mumpyS—1.19.0".
"pandas>=1.1.0",

o classifiers: ZASF LI IE, "matplotlib>=3.3.0",

"scikit-learn>=0.24.0"

e LIRS, BAFRTAK. L N

python_requires=">=3.7", \
- v classifiers=[
1!f-6]—14£~ i% f}'{JPythOIl)f)i "Development Status :: 3 - Alpha",
. . "Intended Audience :: Developers",

ZF%‘.. JZ’E-.E"{E oé’sé\ﬁ-PyPI "License :: OSI Approved :: MIT License",
"Programming Language :: Python :: 3",

B, %l}ﬂﬁ K P %215 "Programming Language :: Python :: 3.7",
"Programming Language :: Python :: 3.8",

% & "Programming Language :: Python :: 3.9",

° \ ! Y,




I I R AL T LA
53 I PYthOll Libraries Data preprocessing utilities module

» Create My Libraries import numpy as np
import pandas as pd

from sklearn.preprocessing import StandardScaler

e prepnrocessine.nv Example class DataPreprocessor:
p p g py p llllll%&%}%%ﬁﬁ}%%&%”"”

def __init__(self):
self.scaler = StandardScaler()
self.is_fitted = False

def fit_transform(self, data):

A T R

transformed_data = self.scaler.fit_transform(data)
self.is_fitted = True
return transformed_data

def normalize_data(data):
RS0, 1 T
return (data - data.min()) / (data.max() - data.min())



5.3 I Python Libraries My ML Utilities - 5] THJE
My ML Utilities - Machine Learning Utilities Library

» Create My Libraries "0.1.0"

"Your Name"

__version__ =
___author__ =

* Role of init.py

from .preprocessing import DataPreprocessor, normaliz

c X EWNtED e_data
from .models import SimpleClassifier, SimpleRegressor
e Defines the public from .visualization import plot_correlation_matrix
interface of the package —-al__=1|
'‘DataPreprocessor’,
s BFIMELPFANALE 'normalize_data’,

'SimpleClassifier’,
'SimpleRegressor’,

* Controls what gets , | -
plot_correlation._matrix

imported from the

package



5.3 I Python Libraries My ML Utilities - 5] THJE
My ML Utilities - Machine Learning Utilities Library

» Create My Libraries "0.1.0"

"Your Name"

__version__ =
___author__ =

* Role of init.py

from .preprocessing import DataPreprocessor, normaliz

c X EWNtED e_data
from .models import SimpleClassifier, SimpleRegressor
e Defines the public from .visualization import plot_correlation_matrix
interface of the package —-al__=1|
'‘DataPreprocessor’,
s BFIMELPFANALE 'normalize_data’,

'SimpleClassifier’,
'SimpleRegressor’,

* Controls what gets , | -
plot_correlation._matrix

imported from the

package



53 I Python Libraries -fﬁui—f- K"?’

» Create My Libraries
» et KA
* Building the Package

* Installing Local Development Version

* Distributing to PyPI



5.4 Packaging as Executable Files
AT &K T P AT A



5.4 |Packaging as Executable Files

»> Why package Python programs into executable files?

* Application:
* Distributing to users without Python environment (% X & &%
Python3f3%, 45 Fl P )
* Deploying to production servers (SR E 2|4 Z IR 5 &)
* Creating desktop applications (&) % & 5 R 425 )
* Protecting source code (F&37 & X AD)



5.4 |Packaging as Executable Files

»> Why package Python programs into executable files?

* Advantages:

* User-friendly: No need to install Python and dependencies

* Easy deployment: Single file or folder can run

* Environment isolation: Avoid environment dependency issues



5.4 IPackaging as Executable Files

» Comparison of common packaging tools

« Pylnstaller (&% _EF)

* Cross-platform support (Windows, macOS, Linux)
* Packages as single executable

* Easy to use, active community

* Principle: Bundles Python interpreter and dependencies



5.4 |Packaging as Executable Files

» Comparison of common packaging tools

Nuitka (468 £ 4F)

Compiles Python to C++, then to machine code

* Higher performance, faster execution

Better source code protection

Cross-platform support



54 IPackaging as Executable Files -fﬁiiilk"?'

» Comparison of common packaging tools

K Nuitka Pylnstaller cx_Freeze py2exe

P-4 (f{Windows)
BASC R (SE5 1)

THERE (RfE) (%) (%) (%)
(\RZIZSA (%) (TH) (3T1) (3T8)

Z ik (H4%) (fa7 50.) (%) (%)

G iR [F] (k) (H45) (H4%) (H4%)
HEIXIEER (K (T 1K) (FeE) (Bb)

SR A (REF) (fL75) (REf) (RAF)



5.4 |Packaging as Executable Files L& KY

ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

»> Pylnstaller Basic Usage

* Installing Pylnstaller
pip install pyinstaller

* Basic Packaging Commands

pyinstaller your script.py 5 28
pyinstaller --onefile your script.py B
pyinstaller --onefile --windowed your_script.py > il

pyinstaller --onefile --icon=app.ico your_script.py



5.4 |Packaging as Executable Files L g RKY

ANHUE UNIVERSITY OF SCIENCE & TECHNOLOGY

»> Pylnstaller Basic Usage

* Packaging Results

* project/

* [ dist/ # BT AT A
. L your_script.exe

«  |—build/ # ks B Ay R A

« L— your_script.spec # B & X4



