Understanding SQL

Introduction

Every time you check your bank balance, scroll through an online store, or log into a college portal, there's a good
chance a database is working behind the scenes — and SQL is the language making that possible. SQL, which stands
for Structured Query Language, is the standard language used to communicate with relational databases. Whether
you're a student learning computer science, a working professional, or someone curious about how apps manage
information, understanding SQL opens the door to how data-driven systems really function.

What Is SQL?

SQL is a special-purpose programming language designed for managing and manipulating data stored in relational
database management systems (RDBMS) such as MySQL, PostgreSQL, Oracle, SQL Server, and SQLite. Unlike
general-purpose languages like Python or Java, SQL is declarative — you describe what result you want, and the
database engine figures out how to retrieve it.

Data in a relational database is organized into tables, which consist of rows (records) and columns (fields). SQL
provides the tools to create these tables, insert data into them, retrieve specific information, update records, and remove
data when it's no longer needed.

Why SQL Still Matters

Despite the rise of new technologies like NoSQL databases and big data platforms, SQL remains one of the most in-
demand skills in the tech industry. Here's why:

e Universality: Nearly every major relational database uses SQL or a close variant of it, making the skill highly
transferable.

e Data-driven decision making: Businesses rely on SQL to query and analyze data for reporting, forecasting,
and strategy.

e Foundation for other technologies: Many modern tools — from data science libraries to business intelligence
platforms — are built on top of SQL concepts.

e Career relevance: SQL is a core requirement for roles in data analysis, backend development, database
administration, and data science.

Core Components of SQL

SQL commands are generally grouped into a few categories, as shown below:

SQL commands
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DDL DML DCL TCL

Defines structure Manipulates data Controls access Manages transactions
CREATE, ALTER, DROP SELECT. INSERT, GRANT, REVOKE COMMIT, ROLLBACK

UPDATE, DELETE



1. Data Definition Language (DDL)

These commands define and modify the structure of database objects.

e CREATE - creates a new table, database, or index
e ALTER - modifies an existing table structure
e DROP - deletes a table or database

2. Data Manipulation Language (DML)
These commands work with the actual data inside tables.
e SELECT - retrieves data
e INSERT - adds new records
e UPDATE - modifies existing records
e DELETE - removes records

3. Data Control Language (DCL)
Used to manage access and permissions.

e GRANT - gives user access privileges
e REVOKE - removes access privileges

4. Transaction Control Language (TCL)
Ensures data integrity during multiple operations.

e COMMIT - saves changes permanently
e ROLLBACK — undoes changes if something goes wrong

A Simple Example

Here's a basic example of SQL in action. Suppose we have a table called Students:

CREATE TABLE Students (
student_id INT PRIMARY KEY,
name VARCHAR(50),
department VARCHAR(50),
marks INT

);

INSERT INTO Students (student_id, name, department, marks)
VALUES (1, 'Ananya’, '‘Computer Science', 88);

SELECT name, marks

FROM Students

WHERE department = 'Computer Science'
ORDER BY marks DESC;

This creates a table, adds a record, and then retrieves student names and marks for the Computer Science
department, sorted from highest to lowest.

Conclusion

SQL may have been developed decades ago, but it remains one of the most essential tools in the world of technology.
From small college databases tracking student records to massive enterprise systems processing millions of
transactions a day, SQL continues to be the backbone of structured data management. Learning SQL isn't just about
memorizing commands — it's about understanding how to think in terms of structured, relational data, a skill that will
remain valuable no matter how technology evolves.

Whether you're a student stepping into the world of databases for the first time or a professional brushing up on
fundamentals, mastering SQL is a worthwhile investment that pays off across countless roles and industries.
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