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1. Basic Syntax and Data Structures

- Variables and Data Types: integers, floats, strings, booleans.

- Operators: arithmetic, logical, comparison.

- Control Structures: if-else statements, loops (for, while).

- Data Structures: lists, tuples, sets, dictionaries.

2. Functions and Modules

- Functions: defining and calling functions, arguments, return values.

- Lambda Functions: anonymous functions.

- Modules and Packages: importing, using standard and third-party modules.

3. File Handling
- Reading and Writing Files: text files, binary files.
- Working with CSV Files: using “csv' module.

- JSON: parsing and generating JSON data.

4. Object-Oriented Programming (OOP)

- Classes and Objects: defining classes, creating objects.

- Inheritance: single and multiple inheritance.
- Polymorphism: method overriding.

- Encapsulation: private and protected members.

5. Exception Handling
- Try-Except Blocks: handling exceptions.

- Custom Exceptions: defining your own exceptions.

6. Libraries and Frameworks
- Web Development: Flask, Django.

- Data Analysis: Pandas, NumPy.
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- Visualization: Matplotlib, Seaborn.
- Machine Learning: Scikit-learn, TensorFlow, Keras.

- APls: requests library for HTTP requests.

7. Working with Databases
- SQL Databases: SQLite, PostgreSQL, MySQL.
- ORM: SQLAlchemy, Django ORM.

- NoSQL Databases: MongoDB.

8. Web Scraping and Automation
- Web Scraping: BeautifulSoup, Scrapy.

- Automation: Selenium, PyAutoGUI.

9. Networking
- Socket Programming: creating client-server applications.

- RESTful APIs: building and consuming APls.

10. Deployment

- Web Applications: deploying with Heroku, AWS, or Docker.

- Packaging: creating Python packages.
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Basic Syntax and Data Structures in Python

Variables and Data Types

1. Variables:

- Variables are used to store data that can be used and manipulated throughout your program.

- You assign a value to a variable using the " =" operator.

name = "Alice”
is_student = True

2. Data Types:
- Integers: Whole numbers, e.g., 17, 42", " -7".
- Floats: Decimal humbers, e.g., *3.14°, "-0.001", "2.0".
- Strings: Sequence of characters enclosed in quotes, e.g., ~ "hello" ", "'world'".

- Booleans: True or False values, e.g., "True", "False".

age = 30

height = 5.9
message = "Hello, world!"

is_valid = False

Operators

1. Arithmetic Operators:
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- Perform basic arithmetic operations.

2. Logical Operators:

- Used to combine conditional statements.

True
y = False
print(x and y)
print(x or y)
print(not x)

3. Comparison Operators:

- Compare two values and return a boolean result.
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Control Structures

1. if-else Statements:

- Used for decision making.

age =

if age >= 18:

print("You are an adult.")
else:
print("You are a minor.")

2. Loops:

- For Loop: Iterates over a sequence (e.g., list, tuple, string).

fruits = ["apple”, "banana"”, "cherry"]
for fruit in fruits:
print(fruit)

- While Loop: Repeats if a condition is true.

count = ©
while count < 5:

print(count)

count += 1
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Data Structures

1. Lists:

- Ordered and mutable collection of items.

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

print(numbers[@])
numbers.append(6)
print(numbers)

2. Tuples:
- Ordered and immutable collection of items.

point = (1, 2)
print(point[@])

3. Sets:

- Unordered collection of unique items.

unique_numbers = {1, 2, 3, 4, 4, 5}
print(unique_numbers)
unique_numbers.add(6)

print(unique_numbers)

4. Dictionaries:
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- Collection of key-value pairs.

student = {"name”: "John", ™"age": 25, “"courses”: ["Math", "CompSci®”]}

print(student["name”])
student["age"] = 26
print(student)

Functions and Modules in Python

Functions

Functions are reusable pieces of code that perform a specific task. They help in organizing code,
reducing redundancy, and improving readability and maintainability.

Defining and Calling Functions

To define a function in Python, use the "~ def’ keyword followed by the function name and parentheses
“()". Inside the parentheses, you can specify parameters that the function accepts. The function body
is indented and contains the code to be executed.

def greet(name):
print(f"Hello, {name}!"™)

greet("Alice")

Arguments and Return Values

Functions can accept arguments and return values. Arguments are the values you pass to the
function when you callit. A function can return a value using the “return” statement.
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def add(a, b):
return a + b

result = add(5, 3)
print(result)

Lambda Functions

Lambda functions are small anonymous functions defined using the “lambda” keyword. They can
have any number of arguments but only one expression. Lambda functions are often used for short,
throwaway functions.

add = lambda a, b: a + b

result = add(5, 3)
print(result)

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

squared = list(map(lambda x: x ** 2, numbers))

print(squared)

Modules and Packages

Modules are files containing Python code that can define functions, classes, and variables. Packages
are collections of modules organized in directories.

Importing and Using Standard and Third-Party Modules

To use a module in Python, you need to import it. Python provides many standard modules as part of
its standard library, and you can also install third-party modules using tools like " pip .
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import math

result = math.sqrt(16)
print(result)

from math import sqrt, pi

print(sqrt(25))
print(pi)

import requests

response = requests.get('https://api.github.com’)

print(response.status_code)

Creating and Importing Your Own Modules

You can create your own modules by saving your Python code in a file with a ~.py" extension and then
importing it in another script.
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def greet(name):
return f"Hello, {name}!"

import my_module

message = my_module.greet("Alice")

print(message)

Packages

A package is a way of organizing related modules into a directory hierarchy. A package usually
containsan "~ __init__.py" file (which can be empty) to indicate that the directory is a package.

mypackage/
__init___.py
sparklycodesl.py
sparklycodes2.py

ou can import modules from a package using the dot notation.
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from mypackage import sparklycodesl

sparklycodesl1.some_function()

File handling in Python refers to the process of managing files, including reading from and writing
to them. It is a fundamental part of programming that allows you to store data persistently,

exchange information, and perform data analysis. Below, we’ll dive into different aspects of file
handling:

1. Reading and Writing Files: Text Files and Binary Files

Text Files

Text files are simple files that store data in plain text format. Common examples include " .ixt" files,
source code files, and HTML files.

Reading a Text File:

To read from a text file, you can use the “open()” function in conjunction with the “read() ",
“readline() , or "readlines()’ methods.
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with open('sparklycodes.txt’', 'r') as file:
content = file.read()
print(content)

with open('sparklycodes.txt’', 'r")
for line in file:
print(line.strip())

Writing to a Text File:

To write to a text file, you can use the “open()” function with the “'w'" (write) or “'a'" (append) mode,
along with the "~ write()” or ~writelines()” methods.

with open('Sparklycodes.txt’', 'w’') as file:
file.write("Hello, World!\n")

with open('Sparklycodes.txt’', 'a’') as file:
file.write("Appending a new line.\n")

Binary Files
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Binary files store data in binary format (0Os and 1s). Examples include images, audio files, and
executable files.

Reading a Binary File:

To read from a binary file, you use the “open()” function with the "~ 'rb'" mode.

with open('image.jpg', 'rb') as file:
content = file.read()

Writing to a Binary File:

To write to a binary file, you use the “open()" function with the “'wb'" mode.

with open('new_image.jpg', 'wb') as file:

file.write(content)

2. Working with CSV Files: Using “csv' Module

CSV (Comma-Separated Values) files are used to store tabular data in plain text. Python's “csv’
module provides functionality to read from and write to CSV files.

Reading a CSV File:

To read from a CSV file, you can use the “csv.reader’ object.
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import csv

with open(‘'data.csv’, 'r') as file:
reader = csv.reader(file)
for row in reader:
print(row)

Writing to a CSV File:

To write to a CSV file, you can use the " csv.writer”™ object.

import csv

with open('output.csv', 'w', newline='') as file:

writer = csv.writer(file)

writer.writerow([ 'Name', 'Age', 'City'])
writer.writerow(['Alice', "30', 'New York'])
writer.writerow(['Bob', '25', 'Los Angeles'])

3. JSON: Parsing and Generating JSON Data

JSON (JavaScript Object Notation) is a lightweight data interchange format that is easy for humans
to read and write, and easy for machines to parse and generate. Python provides the “json™ module to
work with JSON data.
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Parsing JSON (Reading):

To read JSON data from a file, you can use the " json.load()" function. To parse a JSON string, use
“json.loads()".

import json

with open('data.json', 'r') as file:
data = json.load(file)
print(data)

{"name": "Alice", "age": 30, "city": "New York"}’

json_string =
data = json.loads(json_string)
print(data)

Generating JSON (Writing):

To write JSON data to a file, use the “json.dump()" function. To generate a JSON string, use
“json.dumps() .
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Object-Oriented Programming (OOP)

Object-Oriented Programming (OOP) is a programming paradigm that uses objects and classes to
organize code and data. It is designed to enhance code reusability, scalability, and maintainability by
modeling real-world entities and their interactions.

Key Concepts of OOP:

1. Classes and Objects

- Classes: A class is a blueprint or template for creating objects. It defines a set of attributes (data)
and methods (functions) that the created objects will have. For example:

class Car:

def _ init_ (self, make, model, year):

self.make = make
self.model = model
self.year = year

def display_info(self):
print(f“"Car: {self.year} {self.make} {self.model}")

- Objects: An objectis an instance of a class. When a class is defined, no memory is allocated until
an object of that class is created.

my_car = Car("Toyota"”, "Corolla"”, 2621)

my car.display_info()

2. Inheritance

- Single Inheritance: This is when a class (child class) inherits from one parent class, gaining its
properties and methods. It allows code reuse and the creation of a hierarchical relationship.
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class ElectricCar(Car):

def __init_ (self, make, model, year, battery size):

super().__init__ (make, model, year)
self.battery size = battery_size

def display_info(self)
super().display_info()
print(f"Battery Size: {self.battery size} kWh")

my electric_car = ElectricCar("Tesla"”, "Model S", 2022, 16090)
my_electric_car.display_info()

- Multiple Inheritance: This is when a class inherits from more than one parent class. It allows a
class to inherit features from multiple classes, but it can also lead to complexity and ambiguity.

class GPS:
def __init__ (self):
self.gps_enabled = True

def show_gps_status(self):
print("GPS is enabled" if self.gps_enabled else "GPS is disabled")

class AdvancedCar(Car, GPS):
def __init__ (self, make, model, year, battery_size):
Car.__init__ (self, make, model, year)
GPS.__init_ (self)
self.battery_size = battery_size

def display_info(self):
Car.display_info(self)
print(f"Battery Size: {self.battery_size} kwh")
GPS.show_gps_status(self)

my_advanced_car = AdvancedCar("Tesla", "Model X", 2022, 90)
my_advanced_car.display_info()
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3. Polymorphism

- Polymorphism allows methods to do different things based on the objectitis acting upon, even if
they share the same name. This is often implemented through method overriding, where a child class
redefines a method from its parent class.

class Animal:
def sound(self):
raise NotImplementedError("“Subclasses must implement this method™)

class Dog(Animal):
def sound(self):
return "Woof™

class Cat(Animal):
def sound(self):
return "Meow"

def make_animal_sound(animal):
print(animal.sound())

my_dog = Dog()
my_cat = Cat()
make_animal_sound(my_dog)

make_animal_sound(my_cat)

4. Encapsulation

- Encapsulation restricts direct access to some of an object's components, which can prevent the
accidental modification of data. This is achieved using private and protected members.

- Private Members: These are declared by prefixing an underscore (e.g., *_ variable ). They cannot
be accessed or modified directly outside the class.
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class Account:
def __init__ (self, owner, balance):
self.owner = owner
self. balance = balance

def deposit(self, amount):
self._balance += amount

def get_balance(self):
return self._ balance

my_account = Account("Alice"”, 1@68)
print(my_account.get_balance())

- Protected Members: These are declared with a single underscore (e.g., ~_variable ). They are
intended to be accessed within the class and its subclasses but not from outside.

class Employee:
def __init__ (self, name, salary):
self.name = name
self. salary = salary

def get _salary(self):
return self. salary

class Manager(Employee):
def set salary(self, new _salary):

self. salary = new_salary

manager = Manager("Bob", 56000)

print(manager.get_salary())

manager.set_salary(60000)
print(manager.get_salary())
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Exception Handling in Python

Exception handling is a mechanism in Python to handle runtime errors, ensuring that the normal flow
of the program is not disrupted. When an error occurs, an exception is raised, which can be caught
and managed to prevent the program from crashing.

Try-Except Blocks: Handling Exceptions

The primary way to handle exceptions in Python is through " try-except™ blocks. Here’s how they work:

1. Try Block: This is where you write the code that might raise an exception. Python will execute the
code inside the “try” block and monitor for exceptions.

2. Except Block: This is where you handle the exception. If an exception occurs in the "try” block, the
flow of execution jumps to the ~except™ block, where you can manage the error.

Here's an example:

numerator = int(input("Enter the numerator: "))
denominator = int(input("Enter the denominator: "))
result = numerator / denominator
print(“The result is", result)

except ZeroDivisionError:
print("Error: Cannot divide by zero.")

except ValueError:

print("Error: Invalid input. Please enter a number.")

except Exception as e:
print("An unexpected error occurred:", e)

In this example:
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-The "try” block contains code that might raise exceptions.
- The ~except ZeroDivisionError™ block handles division by zero.
- The " except ValueError™ block handles invalid inputs that cannot be converted to integers.

- The generic "~ except Exception™ block catches any other exceptions.

Custom Exceptions: Defining Your Own Exceptions

Sometimes, the standard exceptions provided by Python are not sufficient for specific use cases. In
such cases, you can define your own custom exceptions. Custom exceptions can provide more
meaningful error messages and are useful for specific error handling in your applications.

To define a custom exception:
1. Create a new class that inherits from the built-in “ Exception™ class.

2. Optionally, add a custom initializer to pass custom error messages or other relevant information.

Here’s an example:
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class NegativeNumberkError(Exception):
def  init_(self, value):
self.value = value
self.message = f"Error: {value} is a negative number."
super()._ init (self.message)

def check_positive_number(number):
if number < 06:
raise NegativeNumberError(number)
return number

try:

num = int(input("Enter a positive number: "))

print(check_positive_number(num))
except NegativeNumberError as e:
print(e)
except ValueError:
print("Error: Invalid input. Please enter a number.™)

In this example:
- A custom exception “NegativeNumberError" is defined.

-The “check_positive_number" function raises a "NegativeNumberError" if a negative number
is provided.

-The “try-except’ block handles the custom exception and prints the custom error message.

Libraries

Libraries in Python are collections of modules or functions that you can use in your code to perform
specific tasks. They provide pre-written code to accomplish common programming tasks, saving you
from having to write code from scratch. Here are some examples:
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1. Web Development:

- Flask: Flask is a micro web framework for Python. It provides tools, libraries, and technologies to
help build web applications quickly and easily.

- Django: Django is a high-level web framework that encourages rapid development and clean,
pragmatic design. It's known for its "batteries-included" philosophy, providing everything needed to
build web applications.

2. Data Analysis:

- Pandas: Pandas is a powerful data manipulation and analysis library. It provides data structures
and functions to work with structured data (e.g., tables) efficiently.

- NumPy: NumPy is a fundamental package for scientific computing in Python. It provides support
for large, multi-dimensional arrays and matrices, along with a collection of mathematical functions to
operate on these arrays.

3. Visualization:

- Matplotlib: Matplotlib is a comprehensive library for creating static, animated, and interactive
visualizations in Python. It provides a MATLAB-like interface for generating plots and graphs.

- Seaborn: Seaborn is a Python visualization library based on Matplotlib. It provides a high-level
interface for drawing attractive and informative statistical graphics.

4. Machine Learning:

- Scikit-learn: Scikit-learn is a simple and efficient tool for data mining and data analysis. It provides
a range of supervised and unsupervised learning algorithms, as well as tools for model selection and
evaluation.

- TensorFlow: TensorFlow is an open-source machine learning framework developed by Google. It
provides a comprehensive ecosystem of tools, libraries, and community resources to build and
deploy machine learning models at scale.

- Keras: Keras is a high-level neural networks API, written in Python and capable of running on top of
TensorFlow, Theano, or Microsoft Cognitive Toolkit (CNTK). It enables fast experimentation with deep
neural networks.

5. APlIs:

- Requests: Requests is a simple and elegant HTTP library for Python. It allows you to send HTTP
requests easily and handle responses efficiently. It's the de facto standard for making HTTP requests
in Python.
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Frameworks

Frameworks, on the other hand, are more comprehensive than libraries. They provide a structured
way to build applications by enforcing a specific architecture, design pattern, or set of conventions.
Frameworks typically include libraries, tools, and templates to streamline the development process.
Here are some examples:

Web Development:

- Flask: Flask is a micro web framework that provides the basic tools and features to build web
applications. It is lightweight and flexible, allowing developers to choose the components they need.

- Django: Django is a high-level web framework that follows the "batteries-included" philosophy. It
provides a set of built-in features for common web development tasks such as URL routing, database
management, and authentication.

Working with Databases in Python

Working with databases involves storing, retrieving, and managing data efficiently. Python provides
robust libraries and frameworks to interact with both SQL and NoSQL databases. Here's an overview
and examples for each:

1. SQL Databases

SQL databases use structured query language (SQL) for defining and manipulating data. Examples
include SQLite, PostgreSQL, and MySQL.

SQLite Example

SQLite is a lightweight, disk-based database. It's included with Python.
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import sqlite3

conn = sqglite3.connect('example.db")

cursor = conn.cursor()

cursor.execute( "' 'CREATE TABLE IF NOT EXISTS users (id INTEGER PRIMARY KEY, name TEXT, age INTEGER)''')

cursor.execute("INSERT INTO users (name, age) VALUES ('Alice', 30)")

conn.commit()

cursor.execute("SELECT * FROM users")
print(cursor.fetchall())

conn.close()

PostgreSQL Example

PostgreSQL is a powerful, open-source object-relational database system.

import psycopg2

conn = psycopg2.connect("dbname=testdb user=postgres password=secret")
cursor = conn.cursor()

cursor.execute( '’ 'CREATE TABLE users (id SERIAL PRIMARY KEY, name VARCHAR(100), age INTEGER)''")

cursor.execute("INSERT INTO users (name, age) VALUES (%s, %s)", ('Alice’, 30))

conn.commit()

cursor.execute("SELECT * FROM users™)
print(cursor.fetchall())

conn.close()
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MySQL Example

MySQL is a popular open-source relational database management system.

import mysql.connector

conn = mysql.connector.connect(user="root"', password='password’', host="'127.0.0.1", database="testdb')
cursor = conn.cursor()

cursor.execute(" "' 'CREATE TABLE users (id INT AUTO_INCREMENT PRIMARY KEY, name VARCHAR(160), age INT)'"'")

cursor.execute("INSERT INTO users (name, age) VALUES (%s, %s)", ('Alice', 30))

conn.commit()

cursor.execute("SELECT * FROM users™)
print(cursor.fetchall())

conn.close()

2. ORM (Object-Relational Mapping)

ORM allows developers to interact with the database using Python objects instead of writing raw SQL
queries. Examples include SQL Alchemy and Django ORM.

SQL Alchemy Example

SQL Alchemy is a popular SQL toolkit and ORM for Python.
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from sqlalchemy import create_engine, Column, Integer, String
from sqlalchemy.ext.declarative import declarative_base
from sqlalchemy.orm import sessionmaker

engine = create_engine('sqlite:///example.db")

Base = declarative base()

class User(Base):
__tablename__ = ‘users’
id = Column(Integer, primary_key=True)
name = Column(String)
age = Column(Integer)

Base.metadata.create_all(engine)

Session = sessionmaker(bind=engine)
session = Session()

new_user = User(name='Alice’, age=30)
session.add(new_user)
session.commit()

users = session.query(User).all()
for user in users:
print(user.name, user.age)

session.close()

Django ORM Example

Django ORM is the built-in ORM of the Django web framework.
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from django.db import models

class User(models.Model):
name = models.CharField(max_length=100)
age = models.IntegerField()

from myapp.models import User

user = User(name='Alice', age=30)
user.save()

users = User.objects.all()
for user in users:

print(user.name, user.age)

NoSQL Databases

NoSQL databases store data in a non-relational format. Examples include MongoDB.
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' MongoDB Example

MongoDB stores data in flexible, JSON-like documents.

from pymongo import MongoClient

client = MongoClient('localhost’', 27017)
db = client[ "testdb’]
collection = db['users’]

user = {'name’': 'Alice’', 'age': 30}
collection.insert_one(user)

users = collection.find()
for user in users:
print(user[ 'name’], user['age’'])

client.close()
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Web Scraping and Automation

Web scraping and automation are powerful techniques used to collect data from websites and
automate tasks, respectively. They are commonly used for data extraction, data analysis, and
repetitive task automation.

Web Scraping

Web scraping involves extracting data from websites. It can be done using libraries and frameworks
such as Beautiful Soup and Scrapy.

Beautiful Soup: A Python library for parsing HTML and XML documents. It creates parse trees that
help extract data easily.

Scrapy: An open-source web crawling framework for Python. It is used to extract data from websites
and can handle large-scale scraping projects.

Beautiful Soup Example

Here's a simple example of using Beautiful Soup to scrape the title of a webpage:

import requests
from bs4 import BeautifulSoup

url = "https://example.com’

response = requests.get(url)

soup = BeautifulSoup(response.content, 'html.parser’')

title = soup.title.string

print('Webpage Title:', title)
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Scrapy Example

Here's a simple example of a Scrapy spider to scrape the titles of blog posts from a website:

import scrapy

class BlogSpider(scrapy.Spider):
name = 'blog_spider'’
start_urls = ["https://exampleblog.com’ ]

def parse(self, response):

for title in response.css('h2.post-title'):
yield {'title’': title.css('a ::text’').get()}

Automation

Automation involves using software to perform tasks automatically. Selenium and PyAutoGUI are
popular tools for web and desktop automation.

Selenium: A web automation tool that allows you to control a web browser programmatically. It is
commonly used for testing web applications.

PyAutoGUI: A cross-platform GUI automation Python module for human-Llike interactions with the
mouse and keyboard.

Selenium Example

Here's a simple example of using Selenium to automate a Google search:
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from selenium import webdriver
from selenium.webdriver.common.keys import Keys

driver_path = 'path/to/chromedriver’

driver = webdriver.Chrome(driver_path)

driver.get( 'https://www.google.com")

search_box = driver.find_element_by name('q")
search_box.send_keys('Python programming’)
search_box.send_keys(Keys.RETURN)

driver.quit()

PyAutoGUI Example

Here's a simple example of using PyAutoGUI to automate a mouse click and type some text:

import pyautogui

pyautogui.moveTo(160, 200)
pyautogui.click()

pyautogui.typewrite('Hello, world!®', interval=0.1)

www.sparklycodes.co Virtual Internship Program Email: support@sparklycodes.com



http://www.sparklycodes.com/

Networking

Networking in the context of programming refers to the practice of connecting different computing
devices over a network (such as the internet or a local network) to share resources, data, and
services. This can involve various protocols and technologies to enable communication between
servers, clients, and other devices.

Socket Programming: Creating Client-Server Applications

Socket programming is a way to enable communication between two machines over a network.
Sockets provide a way for software applications to send and receive data, often used in client-server
models.

Example: Simple Client-Server Application

Server (server.py)

import socket
server_socket = socket.socket(socket.AF_INET, socket.SOCK_STREAM)

= socket.gethostname()
= 9999

server_socket.bind((host, port))

server_socket.listen(5)
print("Server is listening...")
while True:

client_socket, addr = server_socket.accept()
print("Got a connection from %s" % str(addr))

message = 'Thank you for connecting'
client_socket.send(message.encode('ascii'))

client_socket.close()
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Client (client.py)

import socket

client_socket = socket.socket(socket.AF_INET, socket.SOCK_ STREAM)

socket.gethostname()
SIRJElE

client_socket.connect((host, port))

message = client_socket.recv(1624)

print(“"Message from server: %s" % message.decode('ascii'))

client_socket.close()

RESTful APIs: Building and Consuming APls

REST (Representational State Transfer) is an architectural style for designing networked applications.
RESTful APIs use HTTP requests to perform CRUD (Create, Read, Update, Delete) operations.

Example: Simple RESTful APl with Flask

Server (app.py)
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from flask import Flask, jsonify, request

app = Flask(__name_ )

students = |
{'id': 1, 'name’': 'John Doe'},
2

{'id': 2, 'name’': 'Jane Smith'}

@app.route('/students’', methods=["'GET'])
def get students():
return jsonify({'students': students})

@app.route('/students/<int:id>', methods=["'GET'])
def get_student(id):
student = next((s for s in students if s['id'] == id), None)
if student:
return jsonify(student)
else:
return jsonify({'message’: 'Student not found'}), 404

@app.route(’/students’, methods=["'POST'])
def add student():
new_student = request.get json()
students.append(new_student)
return jsonify(new_student), 201

if _name__ == '_main__':

app.run(debug=True)
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Client (client.py)

import requests

base url "http://127.0.0.1:5000/students’

response = requests.get(base_url)
print('All students:', response.json())

response = requests.get(f'{base url}/1")
print(’'Student with ID 1:', response.json())

new_student = {'id': 3, 'name': 'Emily Brown'}
response = requests.post(base url, json=new_student)
print(*Added student:', response.json())

What is Deployment?

Deployment is the process of making an application available for use by deploying it to a server ora
cloud platform. This process involves transferring the codebase, configuring the environment, and
making the application accessible to users. Deployment can be done on various platforms, including
cloud services like Heroku, AWS, or through containerization tools like Docker.

Web Applications Deployment

Deploying with Heroku:
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¢ Heroku is a cloud platform that simplifies the deployment process for web applications. Here’s a
| simple example of deploying a Python Flask application on Heroku:

1. Create a Flask Application:

from flask import Flask
app = Flask(__name_ )

@app.route('/")
def home():
return "Hello, Heroku!"

if __name__ ==

app.run()

2. Prepare for Deployment:

- Procfile: Create a " Procfile” to tell Heroku how to run the app.

web: python app.py

- requirements.txt: List all dependencies.

Flask==2.0.1

3. Deploy to Heroku:
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- Initialize a Git repository and commit the code:

git init

git add .
git commit -m "Initial commit”

- Create a new app on Heroku and deploy:

heroku create
git push heroku master

- Open the deployed app:

heroku open

Deploying with AWS

Amazon Web Services (AWS) offers robust infrastructure for deploying web applications. Here’s a
simple example of deploying a Python Flask application using AWS Elastic Beanstalk:

1. Create a Flask Application (same as above).

2. Prepare for Deployment:

- requirements.txt: List all dependencies.
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Flask==2.0.1

- Application Files: Ensure your application files are ready.

3. Deploy to AWS Elastic Beanstalk:

- Install AWS Elastic Beanstalk CLI:

pip install awsebcli

- Initialize Elastic Beanstalk environment:

eb init -p python-3.8 my-flask-app
eb create my-flask-env

- Deploy the application:

eb deploy

- Open the deployed app:
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eb open

Deploying with Docker

Docker allows you to containerize applications, making them portable and consistent across different
environments.

1. Create a Flask Application (same as above).
2. Dockerize the Application:

- Docker file: Create a Docker file to define the environment.

FROM python:3.8-slim

WORKDIR /app

COPY requirements.txt requirements.txt
RUN pip install -r requirements.txt

COPY . .

CMD ["python", "app.py"]

3. Build and Run the Docker Container:

- Build the Docker image:
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docker build -t my-flask-app .

- Run the Docker container:

docker run -p 5600:5600 my-flask-app

- Access the application at * http://localhost:5000°" .

Packaging: Creating Python Packages

Packaging is the process of bundling Python code into a distributable format so that it can be easily
installed and shared.

Example: Creating a Python Package

1. Create a Simple Python Module:

- my_package/__init__.py:

def hello():

return "Hello, World!"

2. Prepare for Packaging:

- setup.py: Define the package metadata.
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from setuptools import setup, find packages

setup(
name="my_package"’,
version='0.1",
packages=find_packages(),
install _requires=[],
description="A simple example package’,
author="'Your Name',
author_email="your.email@example.com’,

Build and Install the Package:

- Build the package:

python setup.py sdist

- Install the package:

pip install

4. Use the Package:
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from my_package import hello
print(hello())

Summary of Python Programming Internship Programs

1. Basic Syntax and Data Structures

Python provides fundamental building blocks like variables and data types, including integers, floats,
strings, and Booleans. It supports arithmetic, logical, and comparison operators. Control structures
like if-else statements and loops (for and while) allow for flow control. Essential data structures
include lists, tuples, sets, and dictionaries, which are crucial for storing and managing data efficiently.

2. Functions and Modules

Functions in Python enable code reusability by defining blocks of code that perform specific tasks.
They can accept arguments and return values. Lambda functions offer a way to write anonymous
functions. Modules and packages organize code into reusable components, and Python’s standard
library and third-party modules provide extensive functionality.

3. File Handling

Python allows for reading from and writing to files, handling both text and binary files. The “csv"
module simplifies working with CSV files, and the “json™ module enables parsing and generating
JSON data, facilitating data interchange between systems.

4. Object-Oriented Programming (OOP)

OOP in Python involves defining classes and creating objects. Inheritance allows new classes to
derive from existing ones, enabling code reuse. Polymorphism lets methods in different classes share
the same name, while encapsulation restricts access to certain components of objects, maintaining
integrity.

5. Exception Handling
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Python’s try-except blocks manage exceptions, ensuring that programs can handle errors gracefully.
Custom exceptions can be defined to handle specific error conditions, improving error handling and
debugging.

6. Libraries and Frameworks

Python's rich ecosystem includes libraries for various applications. Flask and Django are popular for
web development. Pandas and NumPy support data analysis, while Matplotlib and Seaborn are used
for data visualization. Machine learning is facilitated by libraries like Scikit-learn, TensorFlow, and
Keras. The "requests’ library simplifies making HTTP requests to APls.

7. Working with Databases

Python interacts with SQL databases like SQLite, PostgreSQL, and MySQL. ORMs like SQLAlchemy
and Django ORM abstract database interactions, making it easier to work with data. NoSQL databases
like MongoDB are also supported, catering to different storage needs.

8. Web Scraping and Automation

Beautiful Soup and Scrapy enable web scraping, allowing for data extraction from websites.
Automation tools like Selenium and PyAutoGUIl automate browser interactions and GUI tasks,
streamlining repetitive processes.

9. Networking

Python’s socket programming capabilities allow for creating client-server applications. RESTful APls
can be built and consumed, enabling communication between different systems and services.

10. Deployment

Python web applications can be deployed on platforms like Heroku, AWS, or Docker, making them
accessible to users. Packaging tools help create distributable Python packages, facilitating code
sharing and reuse.

Jekdekkkkkkk BEST OF LUCK Fekdekekdkekekkk

Thanks For joining Sparkly Codes Internship Programs
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