Chapter 15: Python Packages

15.1 Introduction

As we advance in programming with Python, you may notice that writing every single
functionality from scratch becomes time-consuming and inefficient. This is where Python
packages come into play. Packages are a way to organize and reuse Python code efficiently.
They allow us to modularize our code and access powerful tools built by others.

In this chapter, we will explore what Python packages are, how to install and import them, and
some common packages used in Artificial Intelligence and Data Science.

15.2 What Are Python Packages?

A Python package is a collection of Python modules that are grouped together in a directory
withan __init__.py file. This makes it easier to manage large codebases.

i# Structure of a Package

mypackage/
__init__.py
modulel.py

L— module2.py
Here:

e mypackage is the package.
e modulel.py and module2.py are modules.
e _ init__ .py indicates that this directory is a Python package.

e Difference Between Module and Package

Term Description

Module | A single Python file (.py) containing functions, classes, or variables

Package | A directory that contains multiple modules and an __init_ .py file

15.3 Why Use Python Packages?

e Reusability — Use code multiple times without rewriting it.
e Modularity — Break complex programs into manageable parts.

e Community Support — Use thousands of existing packages for tasks like machine
learning, data visualization, etc.



e Faster Development — Speeds up your programming by avoiding reinventing the wheel.

15.4 Installing Python Packages

Python uses a tool called pip (Python Installer Package) to install packages.

« To install a package:

pip install package-name
Example:
pip install numpy

Note: You can run this command in the terminal or command prompt.

15.5 Importing and Using Python Packages

Once a package is installed, you can import and use it in your code.

+ Example:
import numpy as np

arr = np.array([1, 2, 3])
print(arr)
You can also import specific functions:

from math import sqrt
print(sqrt(16))

15.6 Common Python Packages in Al
% 1. NumPy

e Used for numerical operations and array handling.

e Fast and efficient for mathematical computation.
import numpy as np
a = np.array([1, 2, 3])
print(a.mean())

% 2.Pandas

e Used for data manipulation and analysis.
o Works well with tabular data (like Excel files or CSVs).



import pandas as pd
df = pd.read_csv("data.csv")
print(df.head())

% 3. Matplotlib

e Used for data visualization and plotting graphs.
import matplotlib.pyplot as plt
x =[1, 2, 3]

y = [2) 4, 6]
plt.plot(x, y)
plt.show()

% 4. Scikit-learn

e Provides tools for Machine Learning (ML), like classification and regression.
from sklearn.linear_model import LinearRegression
model = LinearRegression()

%4 5. TensorFlow / PyTorch

e Advanced libraries used for deep learning and building neural networks.
These are more advanced and often used in higher-level Al learning.

15.7 Creating Your Own Python Package (Basic)

You can also create your own package by:

1. Creating a folderwithan __init__.py file.
2. Adding your Python modules to it.

Example Directory:

mymath/
__init__.py
add.py (contains add() function)
subtract.py (contains subtract() function)

Y ou can NOw USe:

from mymath import add
add.add(3, 5)

15.8 Best Practices with Packages

e Always install packages in a virtual environment to avoid version conflicts.
e Use meaningful aliases (like np for numpy) to make code cleaner.



Keep your custom packages organized and documented.

Summary

In this chapter, you learned:

A Python package is a collection of modules used to organize and reuse code.
Pip is the standard tool for installing Python packages.
You can import packages into your programs to access various functions and tools.

Common packages like NumPy, Pandas, and Matplotlib are essential in Al and Data
Science.

You can also create your own packages for better code management.

By mastering Python packages, you are now equipped to write more efficient, organized, and
powerful Al programs.




