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Python with Database

Unit:1- Introduction to Programming & Python

e Introduction to programming concepts

e History and features of Python

e Python installation & environment setup

e Python interpreters and IDEs (IDLE, VS Code, PyCharm)
e Python syntax and structure

e Variables and identifiers

e Keywords

e Comments in Python

e Input and output functions

Unit: 2- Python Data Types & Operators

e Built-in data types:
- int, float, complex
- str
- list, tuple, set
- dict
Type conversion
Mutable(Can be changed)
o List
e Dictionary
e Set
Immutable(cannot be changed)
e Integer (int)
Float (float)
String (str)
Tuple (tuple)
e Boolean (bool)

Operators:
e Arithmetic
e Relational
Logical



e Assignment

e Bitwise

e Membership

e |dentity

Class methods and static methods

Inheritance and method resolution order (MRO)
Multiple inheritance

Data hiding

Unit -3;: Control Flow Statements

e Conditional statements:
o if

e if-else

o if-elif-else

e nestedif

e Looping statements:
e for loop

e while loop

e Loop control:

e break

e continue

* pass

e Pattern programs

e Flow control logic

Unit : 4 Functions & Modules

e Built-in functions

e User-defined functions
e Function arguments:

e positional

e keyword

e default

e variable length

e Return statement

e Lambda functions



e Recursion

e Modules

e Importing modules
e Python packages

Unit : 5 Data Structures in Python

e Lists:
- operations
- methods
Tuples
Sets
Dictionaries
Nested data structures
List comprehensions
Dictionary comprehensions

Unit : 6 Strings & File Handling
Strings

e String operations

e String methods

e String formatting

e Slicing

e Regular expressions (intro)

File Handling

e File modes

e Reading files

e Writing files

e Appending files

e Working with CSV files
e Working with JSON files

Unit : 7 Exception Handling & Debugging
e Types of errors
e try-except
e multiple except blocks
e finally block



e Custom exceptions
e Debugging techniques
e Logging basics

Unit: 8 Object-Oriented Programming (OOP)

e Classes and objects

e Methods

e Inheritance

e Polymorphism

e Encapsulation

e Abstraction

e Method overriding

e Operator overloading

e Real-world OOP modeling

¢ Methods and Attributes (User Defined Methods, Constructor
and Destructor, Meaning of Self)

e Decorator

e Generator

e Operator overloading

e Real-world OOP modeling

Unit: 9 Introduction to Databases

e What is a database
e Data vsinformation
e Database models
e RDBMS concepts
e Tables, rows, columns
o Keys:
- Primary key
- Foreign key
- Unigue key
e Relationships
¢ Normalization
e Introduction to SQL



Unit: 10 SQL Fundamentals

SQL data types
DDL commands:
- CREATE
- ALTER
- DROP
DML commands:
- INSERT
- UPDATE
- DELETE
- SELECT
DCL commands:
- GRANT
- REVOKE

e TCLcommands:
- COMMIT
- ROLLBACK
- SAVEPOINT
- Constraints
- Indexes

e Constraints
Indexes

UNIT-11: Python Database Connectivity
Database connectors:
- MySQL Connector
- psycopg?2 (PostgreSQL)
- SQLite3
Installing DB libraries
Creating database connection
e Cursor object



e Executing SQL queries
e Fetching records
e Closing connections

UNIT-12: CRUD Operations using Python

e Create (Insert data)

e Read (Fetch data)

e Update (Modify records)
e Delete (Remove records)
e Parameterized queries

e SQL injection prevention
e Transaction management

UNIT-13: Advanced Database Integration

e Create (Insert data)

e Read (Fetch data)

e Update (Modify records)

e Delete (Remove records)

e Parameterized queries

e SQL injection prevention

e Transaction management

e SQLAIchemy ORM

e Object Relational Mapping (ORM)
e Mapping Python classes to tables
e Session management

e Connection pooling

e Performance optimization

e Handling large databases

UNIT-14: GUI + Database Integration

e Tkinter with database
e Form creation
e Dataentryforms



e Validation

e Login systems
Registration systems
CRUD GUI apps

e Admin panel design

UNIT-15: Real-World Applications

e Student Management System

e Employee Management System
o Attendance System

e Banking Application

e Hospital Management System
e [nventory System

e E-commerce System

UNIT-16: Mini Projects

e Login system with database
CRUD desktop app

Web app with database

e Python + MySQL project
Data management system
Automation project with DB

UNIT-17: Testing, Security & Optimization

e |Input validation

e Password hashing

e Encryption

e Secure authentication
e Role-based access

e Performance tuning

e Database indexing

e Backup & recovery



UNIT-18: Interview & Certification Preparation

e Python interview questions

e SQL interview questions

e Database interview questions
e Coding tests

e Practical scenarios

e Project-based questions

UNIT 19 : Deployment & Industry Practices
(Students research)

e Python interview questions

e SQL interview questions
Database interview questions
e Coding tests

e Practical scenarios

e Project-based questions
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