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INTRODUCTION:

THE HUMBLE HUB
IN NETWORKING

In the vast and
intricate world of
computer networking,
a wide variety of
devices work together
to ensure data flows
from one point to
another. Among the
most fundamental, and
often misunderstood, is
the network hub. For
anyone learning the
basics of networking,
the question “What Is
Hub In Networking”
is a common starting
point. A hub is a

simple, yet essential,
piece of hardware that
connects multiple
devices—such as
computers, printers, or
servers—within a local
area network (LAN).
Unlike more advanced
devices, a hub
operates at the
physical layer (Layer 1)
of the OSI model. Its
primary function is to
receive data packets
from one connected
device and then
broadcast that data to
every other device
connected to it. While
modern networks have
largely moved to
switches and routers,
understanding hubs
provides a valuable
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foundation for grasping
how data transmission
evolved.

This article will explore
the definition, types,
working principles,
advantages, and
limitations of network
hubs. We will also
compare hubs with
switches and routers,
and discuss scenarios
where hubs might still
be useful today. By the
end, you will have a
comprehensive
understanding of what
a hub is and why it
remains a relevant
concept in networking
education.

WHAT EXACTLY IS
A HUB IN
NETWORKING?

A network hub is a
multiport repeater. It

connects multiple
Ethernet devices,
making them act as a
single network

segment. When a data
packet arrives at one
port, the hub copies
the packet to all other
ports, regardless of
which device the data
is intended for. This
means all devices on
the hub receive the
same data, but only
the intended recipient
processes it; the others
ignore it. This
broadcasting method is
simple and cheap, but
it leads to inefficiencies
and security issues,
especially as the
network grows.

Hubs come in various
sizes, typically offering
4, 8, 16, or 24 ports.
They do not require
any

configuration—pluggin
g in a cable is enough
to establish
connectivity. Because
of their simplicity, hubs
were once ubiquitous
in small offices and
home networks.
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However, as network
demands increased,
the limitations of hubs
became more
apparent, leading to
the widespread
adoption of network
switches.

HOW DOES A HUB
WORK?

To understand what is
hub in networking
from a technical
perspective, it helps to
visualize data flow.
When a device, say
Computer A, sends
data to Computer B,
the data packet travels
along the Ethernet
cable to the hub. The
hub receives the
electrical signal
representing the data
and immediately
regenerates that signal
on all other ports
(except the one it
arrived on). Every
device connected to
the hub receives the

packet. Computers C
and D check the
destination address in
the packet, see it is not
meant for them, and
discard it. Computer B
recognizes its own
address and processes
the data.

This process is known
as “broadcasting” or
“flooding.” Because all
devices share the
same bandwidth, a hub
creates a single
collision domain. If two
devices transmit
simultaneously, a
collision occurs, and
both must wait and
retransmit. This can
severely degrade
performance on busy
networks. The
simplicity of a hub
means it cannot
perform any filtering or
intelligent routing.

TYPES OF HUBS IN
NETWORKING

Not all

hubs are



identical. Over time,
different types
emerged to address
specific needs.
Understanding these
types adds depth to
the answer of “What
Is Hub In
Networking.”

Active
Hub

An active hub amplifies
incoming electrical
signals before
broadcasting them.
This is important
because signals
weaken over long
cable distances. An
active hub can
regenerate the signal,
allowing longer cable
runs and better signal
quality. Most modern
hubs are active hubs
because they include a
power source to boost
signals.

Passive
Hub

A passive hub does not
amplify or regenerate
signals. It simply acts
as a physical
connection point for
cables, passing the
signal along without
any boosting. Passive
hubs require no power
but are limited in cable
length and cannot
compensate for signal
degradation. They are
rarely used today.

Intelligen
t Hub
(Managed
Hub)

An intelligent hub
offers additional
management features,
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such as the ability to
monitor traffic,
configure ports, and
diagnose network
problems. These hubs
can collect statistics
and alert
administrators to
issues. While more
advanced than
standard active hubs,
intelligent hubs still
broadcast all traffic, so
they lack the efficiency
of switches.

KEY
CHARACTERISTICS
OF A HUB

e Physical layer
device:
Operates at
Layer 1 of the
OSI model; does
not analyze data
beyond electric
signals.

e Half-duplex
transmission:
Devices can only
send or receive
at one time,

increasing
collision risk.
Shared
bandwidth: All
devices on a hub
share the total
bandwidth of the
network
segment. For
example, a 100
Mbps hub gives
each connected
device a fraction
of that speed
when multiple
are active.
Single collision
domain: A
collision between
any two devices
disrupts the
entire segment.
Simple and
inexpensive: No
configuration
needed; lower
cost than
switches.

HUB VS. SWITCH
VS. ROUTER: KEY



DIFFERENCES

To fully comprehend
what is hub in
networking, it is
essential to compare it
with similar devices.
While all three connect
devices, they operate
at different OSI layers
and have distinct
behaviors.

Hub vs.
Network
Switch

A switch, like a hub,
connects multiple
devices on a LAN.
However, a switch
operates at Layer 2
(Data Link) and can
read MAC addresses.
Instead of broadcasting
to all ports, a switch
learns which MAC
address is on each port
and forwards data only
to the specific

destination port. This
reduces unnecessary
traffic and collisions.
Switches also support
full-duplex
communication,
allowing simultaneous
send and receive. As a
result, switches are far
more efficient and
secure than hubs. The
hub’'s broadcast
method is its biggest
drawback compared to
a switch.

Hub vs.
Router

A router operates at
Layer 3 (Network) and
connects different
networks, such as a
home LAN to the
internet. Routers use IP
addresses to
determine the best
path for data packets.
A hub cannot connect
networks or route
traffic; it merely
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connects devices
within the same
network. Routers also
provide features like
NAT, DHCP, and
firewall protection.
Hubs have none of
these capabilities.

ADVANTAGES OF
USING A HUB

Despite their
obsolescence in many
settings, hubs still have
some advantages:

e Low cost: Hubs
are generally
cheaper than
switches and
routers, making
them attractive
for budget-
constrained
setups.

* Ease of use:
Plug-and-play
functionality
requires zero
configuration.

e Network
monitoring:

Because a hub
broadcasts all
traffic to every
port, network
administrators
can use a hub to
connect a
monitoring
device and
capture all
packets on the
segment. This is
one of the few
practical uses
today.

e Simple
troubleshootin
g: In small
networks, a
hub'’s
predictability can
help isolate
connectivity
issues without
the complexity of
managed
switches.

DISADVANTAGES
OF A HUB

The limitations of hubs
are significant:



¢ Poor
performance
under load:
Collisions and
shared
bandwidth cause
slowdowns as
more devices
transmit.

e Security risks:
Since all devices
receive all traffic,
a malicious
device can easily
sniff data
intended for
others. Switches
offer port
security and
VLAN isolation.

* No
intelligence:
Hubs cannot
prioritize traffic,
filter packets, or
perform error
checking.

e Limited
scalability:
Adding more
devices
increases

collisions,
making large
networks
impractical.

e Obsolescence:
Most modern
Ethernet
standards (e.g.,
Gigabit Ethernet)
require switches;
hubs are rarely
manufactured for
high speeds.

WHEN IS A HUB
STILL USED?

While most networks
have replaced hubs
with switches, there
are niche scenarios
where hubs are still
encountered:

1. Network
forensics and
testing: Security
professionals
sometimes use
passive hubs to
monitor traffic
without the risk
of a switch
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filtering packets.
However, port
mirroring on
switches has
largely replaced
this need.

. Educational
environments:
Hubs are
excellent
teaching tools to
demonstrate
collision
domains,
CSMA/CD (Carrier
Sense Multiple
Access with
Collision
Detection), and
basic Ethernet
concepts.

. Legacy
systems: Some
older industrial
equipment or
specialized
networks may
still rely on hubs
for compatibility.
. Small home
networks with
very low

traffic: If only
two or three
devices are
connected and
rarely transmit
simultaneously, a
hub might
suffice—though a
switch costs
about the same
and performs
better.

HUBS AND
NETWORK
TOPOLOGY

In a star topology, all
devices connect to a
central device—often a
hub or switch. When a
hub is the central
device, the network
operates as a physical
star but a logical bus
because all devices
share the same
broadcast domain. This
contrasts with a
switch-centric star,
where each device has
a dedicated
connection.



Understanding this
distinction helps
answer “What Is Hub
In Networking” in the
context of topology.

TECHNOLOGICAL
EVOLUTION: FROM
HUBS TO
SWITCHES

The rise of Ethernet in
the 1990s saw hubs
become commonplace.
As network speeds
increased—from 10
Mbps to 100 Mbps to 1
Gbps—the limitations
of hubs became
critical. Switches,
which emerged in the
late 1990s, offered
dedicated bandwidth
and collision-free
communication at
comparable prices.
Today, hubs are largely
obsolete for new
installations. However,
they remain a
cornerstone in
networking curricula
because they illustrate

10

the fundamental
principles of layer 1
connectivity.

When asking what is
hub in networking,
one must appreciate its
role as a stepping
stone in networking
technology. It
represents the simplest
form of network
interconnection, paving
the way for more
intelligent devices.

COMMON
MISCONCEPTIONS
ABOUT HUBS

Many beginners
confuse hubs with
switches or routers.
Here are clarifications:

e “A hub can
filter traffic like
a switch.” No, a
hub cannot filter;
it broadcasts
everything.

e “Hubs are
faster than
switches.”
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Actually,
switches are
faster because
they eliminate
collisions and use
full-duplex.
“Hubs are
secure.” Quite
the
opposite—hubs
make network
sniffing easy.
“You can
connect a hub
to a router
directly and
get internet.”
Yes, but the hub
will only
distribute the
connection to
multiple devices,
not manage IP
addresses. A
router (or a
separate DHCP
server) is still
needed.

CONCLUSION

The network hub is a
simple, foundational
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device that connects
multiple Ethernet
devices by
broadcasting all
incoming data to every
port. While it was once
the backbone of small
local area networks, its
lack of intelligence,
shared bandwidth, and
security vulnerabilities
have led to its
replacement by
switches in nearly all
modern environments.
Nevertheless,
understanding what is
hub in networking is
crucial for anyone
learning computer
networks. Hubs provide
a clear example of
physical layer
communication,
collision domains, and
the evolution toward
more advanced
networking hardware.
Whether you encounter
a hub in a classroom
lab, a legacy industrial
system, or a network



monitoring scenario, its
role remains a valuable
lesson in the basics of
data transmission. For
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new networks, always
choose a switch—but
never forget the hub
that started it all.

12 What Is Hub In Networking 2023-07-24



