NETWORK TOPOLOGIES — THE HIDDEN DESIGN
BEHIND EVERY CONNECTION

YOUR WI-FI WORKS BECAUSE OF THIS DESIGN SECRET

Every call you make, every Zoom class you join, every UPI payment you send — all
depend on how your network is physically connected. This hidden design is called
Network Topology, and it decides how fast, stable, and secure your network really
is. Most students skip this chapter thinking it's theory — but it's the foundation of
how every network is built. By the end of this blog, you'll know exactly what a
topology is, why it matters, and which one powers your college, your home, and
even your favorite apps.

CONTEXT: WHY NETWORK TOPOLOGY MATTERS

Imagine a city without proper roads — traffic jams, confusion, and accidents
everywhere. That's what a network without topology would look like. Network
topology defines how computers, routers, and switches are connected — just like
roads connect homes, schools, and offices. Every major company — from Airtel and
Jio to Google and Infosys — spends millions designing the right topology because it
impacts speed, cost, and reliability. If you're an IT or computer science student,
mastering topologies is your first step to understanding real-world networking
design — from small offices to large data centers.

STORY: THE HOSTEL WI-FI THAT KEPT CRASHING

An IT college in Bangalore had a major issue — the hostel Wi-Fi kept dropping
every evening. Students blamed the ISP, but one final-year student, Ramesh,
decided to investigate. He found that the network used a Bus topology — all
devices were connected along a single cable. When one connection failed, everyone
got disconnected. Ramesh redesigned it into a Star topology — where each device
connected through a central switch. The result? Smooth Wi-Fi, faster access, and
zero crashes. That project later became his internship case study at TCS.



DEEP BREAKDOWN: THE 6 MAJOR TYPES OF NETWORK TOPOLOGIES

Let's understand them one by one — in plain English.

1. BUS TOPOLOGY

Definition: All devices are connected to a single central cable called the bus.
Example: Old office networks or small lab setups.

Advantages:

Easy to set up

Low installation cost

Disadvantages:

One cable failure can crash the entire network

Difficult to troubleshoot

Think: Like a single road — if there’s a traffic jam, everyone gets stuck.

2. STAR TOPOLOGY

Definition: Every device connects to a central device (switch or hub).
Example: Modern office networks, school computer labs.
Advantages:

Easy to manage and expand

One connection failure doesn't affect others

Disadvantages:

If the central hub fails, the entire network goes down

More cabling cost

Think: Like a roundabout — all roads connect to one center point.

3. RING TOPOLOGY

Definition: Each device connects to exactly two others, forming a closed loop or
ring.



Example: Used in early LAN setups or token ring networks.
Advantages:

Predictable data flow

Performs well under heavy load

Disadvantages:

One device failure can break the loop

Difficult to add or remove nodes

Think: Like a circle of friends passing a message around — if one stops, the
message can't continue.

4. MESH TOPOLOGY

Definition: Every device connects directly to every other device in the network.
Example: Used in critical networks like data centers or military systems.
Advantages:

High reliability (many alternate paths)

No data congestion

Disadvantages:

Very expensive

Complicated to set up and manage

Think: Like every person having a direct phone line to everyone else — super fast,
but very costly.

5. TREE TOPOLOGY
Definition: A combination of Star and Bus topologies, forming a hierarchical
structure.

Example: Used in universities or corporate branches where multiple networks
connect under one main network.

Advantages:
Easy to expand

Good for large organizations



Disadvantages:
If the main cable fails, parts of the network can go down

Think: Like a family tree — multiple branches under one root.

6. HYBRID TOPOLOGY
Definition: A combination of two or more different topologies, used in large and
complex networks.

Example: Big companies like Google or Amazon use hybrid topologies for
scalability and reliability.

Advantages:

Flexible and scalable

High performance and fault tolerance
Disadvantages:

Complex design

Expensive to maintain

Think: Like a city that uses highways, flyovers, and local roads together — best of
all worlds.

COMPARISON TABLE

Single backbone

Example Use

Bus Low Low Small labs
cable
Star Central hub Medium High Offices, schools
Ring Circular Medium Medium Token ring LANs
Mesh Fully High Very high Data centers
interconnected g ryhg

Tree Hierarchical Medium Medium Universities



Hybrid Mixed structure High Very high Large corporations

FUTURE + URGENCY: THE NEXT-GEN NETWORK DESIGNS

By 2026, most organizations will move toward Hybrid and Mesh topologies because
of:

Cloud computing

5G and IoT devices

Demand for zero downtime

Smart homes, autonomous vehicles, and Al-driven factories already use mesh-
based networks to stay connected even if one device fails. So, if you only study old
topologies like “bus” and “ring” — you'll miss the real-world evolution happening
right now.
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