UNIT IV: Files, Modules, and Packages
Subtopic 5: Modules and Packages

Introduction to Modules and Their Importance

Modules in Python are files containing Python code that define functions, classes, and variables.
They provide a way to organize and reuse code efficiently. Modules help in breaking down large
programs into smaller, manageable, and reusable pieces of code. Importance of Modules:

*  Code Reusability: Modules allow you to reuse code across multiple programs.

. Modularity: Breaking down complex programs into simpler modules improves
readability and maintainability.

*  Namespace Management: Modules help in organizing the namespace by grouping
related functions, classes, and variables together.

Using Built-in Modules

Python comes with a rich set of built-in modules. You can import and use these modules in your
programs. Example: Using the math Module

import math
print(math.sqrt(16)) # Output: 4.0
print(math.pi) # Output: 3.141592653589793

Creating Modules
1. Writing and Using Custom Modules

You can create your own modules by writing Python code in separate files and importing them
into your main program. Example: Creating a Custom Module (mymodule. py)

# mymodule.py
def greet(name):
return f'Hello, {name}!’

def add(a, b):
return a + b

Using the Custom Module

# main.py
import mymodule



print(mymodule.greet('Alice')) # Output: Hello, Alice!
print(mymodule.add(5, 3)) # Output: 8

2. Using Aliases for Modules

You can use aliases to give a module a different name when importing it, making it easier to
reference. Example:

import mymodule as mm

print(mm.greet('Bob')) # Output: Hello, Bob!

Packages

3. Organizing Modules into Packages for Better Code Management

A package is a way of organizing related modules into a directory hierarchy. Each package is a
directory containing aspecial __init .py file, which can be empty or can execute
initialization code for the package. Example: Creating a Package Structure

my package/
~init .py
modulel.py
module2.py

Example: modulel. py

# modulel.py
def funcl():
return 'This is function 1 from module 1'

Example: module2. py

# module2.py
def func2():
return 'This is function 2 from module 2'

Using the Package

# main.py
from my package import modulel, module2

print(modulel.funcl()) # Output: This is function 1 from module 1
print (module2.func2()) # Output: This is function 2 from module 2



4. Importing Specific Functions or Classes

You can import specific functions or classes from a module instead of the entire module.
Example:

from mymodule import greet, add

print(greet('Charlie')) # Output: Hello, Charlie!
print(add(10, 5)) # Output: 15

5. Nested Packages

You can create nested packages by organizing subpackages within packages. Example: Nested
Package Structure

my package/

_init  .py

sub_package/
__init  .py
module3. py

Example: module3.py in sub_package

# module3.py
def func3():
return 'This is function 3 from module 3 in sub package'’

Using the Nested Package

# main.py
from my package.sub package import module3

print (module3.func3()) # Output: This is function 3 from module 3 1in
sub_package

Practical Applications

Example: Utility Functions Package Create a package named utils containing utility functions
for string and mathematical operations. Package Structure:

utils/
__init  .py
string utils.py
math _utils.py

Example: string_utils.py



# string utils.py
def to uppercase(s):
return s.upper()

def reverse string(s):
return s[::-1]

Example: math_utils.py

# math utils.py
def add(a, b):
return a + b

def subtract(a, b):
return a - b

Using the Utility Functions Package

# main.py
from utils import string utils, math utils

print
print
print
print

string utils.to uppercase('hello')) # Output: HELLO
string utils.reverse string('world')) # Output: dlrow
math utils.add(5, 3)) # Output: 8

math _utils.subtract(10, 4)) # Output: 6
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Summary

Modules and packages are essential tools in Python for organizing and managing code. Modules
allow you to break down complex programs into smaller, reusable pieces of code, while
packages help in organizing related modules into a directory hierarchy. Understanding how to
create and use custom modules and packages enhances code reusability, maintainability, and
readability. By mastering these concepts, you can write more modular and well-organized
Python programs.
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