NoSQL

What is NoSQL?

A database is like a smart cupboard where you store information
(data), and you can search and retrieve it whenever you need.

. Traditional databases (like MySQL) store data in tables, just like an
Excel sheet — with rows and columns.

. NoSQL databases are different.
They do not always use tables and rows.
They use documents, key-value pairs, graphs, or columns to store
the data.

Simple Meaning:
NoSQL databases can store data in many flexible formats — not just
tables.

¥ Why was NoSQL Created?

In the early days, small applications (like simple websites) could work
fine with SQL databases.

But today, we have:
. Huge websites (like Facebook, Amazon, Netflix)
« Mobile apps
. loT (smart devices)

. Big data (tons of information)




These need:
. Faster storage and retrieval
. Flexible data models (because data keeps changing)

. Ability to handle millions of users at the same time

That's why NoSQL databases were created!
They are faster, more flexible, and can easily grow when needed.

[y What does "NoSQL" Mean?
« NO doesn’t mean “No” forever.

. It means Not Only SQL — meaning you can still use some SQL-like
queries sometimes, but it's not necessary.

NoSQL is not "against" SQL; it's just different and more flexible.

Advantages of NoSQL (Benefits)

Point Simple Explanation

High Speed Fast data storage and retrieval

Flexible Data No fixed structure needed

Handles Big Data Can store billions of records easily

Easy to Scale You can add more servers easily without stopping

the system




Ideal for Cloud Works well with cloud systems (like AWS, Azure)

Supports Modern Great for mobile apps, real-time apps, 10T, etc.
Apps

< Types of NoSQL Databases (in Detail)
There are 4 major types:
1. Document-Based NoSQL (e.g., MongoDB)
. Think of a document like a small file (in JSON or XML format).

. Each document contains all the information about one thing.

(| Example:

{

"name": "John",
"age": 30,
"city": "New York"

}

Real World Example:
A shopping app stores each product (name, price, description) in a
document.

Good for:
. Blogs

. Shopping websites




. User profiles

2. Key-Value Store (e.g., Redis)
. Think of it like a dictionary (word and meaning).

. Key is like the word, Value is like the meaning.

| Example:

"username" = "john_doe"

"password" - "secret123"

Real World Example:
In online gaming, player scores are stored as key-value pairs.

Good for:
« Caching (temporary storage)

. Real-time apps

3. Column-Based Store (e.g., Cassandra)
. Stores data in columns instead of rows.

. Good when you want to analyze large sets of data quickly.

| Example:




UserID Name Age Email
1 John 30 john@example.com
2 Alice 25 alice@example.com

Real World Example:
Banking applications storing millions of transactions.

Good for:
. Analytics

. Business Intelligence

4. Graph-Based Store (e.g., Neo4j)

. Stores data in nodes (things) and edges (connections between
things).

. Best when relationships between data are important.

(| Example:

John = (FRIEND) - Alice

Alice &> (WORKS WITH) - Bob

Real World Example:
Facebook uses graph databases to manage friends and connections.

Good for:

« Social networks




. Recommendation systems (like "people you may know")

s NoSQL vs. SQL (Deeper Comparison)

Feature SQL (Relational) NoSQL (Non-relational)
Structure Tables (fixed schema) Flexible (documents, key-
value, etc.)

Query SQL (Structured Query  No standard (each NoSQL has

Language Language) its own style)

Speed Slower with huge data  Very fast with big data

Scalability Vertical (stronger single Horizontal (more servers)
server)

Use Case Banking, ERPs (strict Social media, 10T, real-time
systems) apps

When Should You Choose NoSQL?
Choose NoSQL if:
« You don't know the data format beforehand.
. You expect the data to change over time.
. You are building real-time apps (chat apps, gaming apps).
« You want the system to grow easily without slowing down.

. You have huge amounts of data (like user activities, logs, events).




Real World Companies Using NoSQL
. Facebook — uses NoSQL for their messaging system.
« Amazon — uses DynamoDB for shopping cart, product catalog.
« Netflix — uses Cassandra to store millions of movie records.

. Twitter — uses different NoSQL types for timelines and messages.

Conclusion

NoSQL databases are fast, flexible, and scalable.

They are perfect for modern apps where data changes quickly and
grows fast.

NoSQL doesn’t replace SQL — it simply gives you another option
depending on your needs.




