
CSMA Protocols: A Deep Dive
In this presentation, we'll explore CSMA protocols, which are fundamental to 
managing access in shared network environments. We'll delve into their 
principles, variations, advantages, and limitations.

by anu vij

https://gamma.app/?utm_source=made-with-gamma


Introduction to CSMA

Carrier Sense Multiple Access

CSMA (Carrier Sense Multiple Access) is a media access control 
(MAC) protocol used in computer networks, particularly in 
shared media like bus or wireless networks. Its primary function 
is to regulate how multiple devices access a common 
communication channel.

The Need for Regulation

Without a mechanism like CSMA, multiple devices attempting to 
transmit data simultaneously would lead to collisions, rendering 
the data unusable. CSMA helps prevent these collisions and 
ensures efficient data transmission.
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Accessing the Shared Medium

1 Listen Before Speaking
CSMA protocols are based on the 
principle of "listen before you 
speak." Devices monitor the shared 
medium, listening for ongoing 
transmissions. If the medium is 
busy, they wait before attempting 
to transmit.

2 Minimizing Collisions
By waiting for the medium to 
become available, CSMA helps 
minimize the chance of multiple 
devices transmitting 
simultaneously, reducing the risk of 
data collisions.

3 Efficient Resource 
Utilization
This approach allows for efficient 
resource utilization by ensuring 
that only one device transmits at a 
time, maximizing the bandwidth of 
the shared medium.
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Carrier Sensing

Detecting Transmission 
Activity
Carrier sensing refers to the 
process where a device 
constantly monitors the shared 
medium to detect the presence 
of a signal (carrier wave) 
indicating that another device is 
transmitting.

Avoiding Collisions
If a device detects a carrier wave, 
it understands that another 
device is transmitting and 
refrains from sending its own 
data until the medium is free. 
This prevents collisions.
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Multiple Access

Shared Resource
Multiple devices are allowed to 
access the same shared medium, 
which could be a cable, a wireless 
channel, or a bus. This shared access 
requires a mechanism to prevent 
collisions.

Fair Access
CSMA protocols ensure that all 
devices have a fair chance to access 
the shared medium and transmit 
their data, preventing any single 
device from monopolizing the 
channel.

Efficient Communication
By allowing multiple devices to 
access the shared medium, CSMA 
promotes efficient communication 
among the connected devices, 
enabling them to share information 
and resources.
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Collision Detection

1 When multiple devices attempt to transmit simultaneously, 
they can collide. This collision results in corrupted data 
packets, making them unusable.

2 Collision detection mechanisms allow devices to recognize a 
collision. This is usually achieved by analyzing the signal on 
the shared medium. A device detects a collision when it 
senses a distorted signal, indicating that another device is 
transmitting at the same time.

3 Upon detecting a collision, devices stop transmitting, wait for 
a random amount of time, and then try transmitting again. 
This helps avoid repeated collisions and enables the devices 
to transmit data successfully.
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CSMA/CA

1

CSMA/CA
CSMA/CA (Carrier Sense Multiple Access with Collision 
Avoidance) is primarily used in wireless networks, where 
collision detection is difficult due to the nature of radio waves.

2

Preventing Collisions
Instead of detecting collisions, CSMA/CA uses mechanisms to 
avoid them in the first place. This includes techniques like 
request-to-send (RTS) and clear-to-send (CTS) handshakes. 
These handshakes ensure that only one device is authorized 
to transmit at a given time.
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CSMA/CD

1

CSMA/CD
CSMA/CD (Carrier Sense Multiple Access with Collision Detection) is used in wired 
networks, particularly in Ethernet networks. It combines carrier sensing with collision 
detection.

2
Carrier Sensing
Devices listen to the medium and only transmit when it's idle.

3

Collision Detection
Upon detecting a collision, devices immediately stop 
transmitting, wait for a random amount of time, and then 
retransmit.
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Advantages of CSMA

1
Efficient Resource Utilization
CSMA protocols enable multiple devices to share a common communication medium without excessive 
collisions, maximizing bandwidth utilization.

2
Fair Access
CSMA provides a mechanism to ensure fair access to the shared medium, 
preventing any single device from monopolizing the communication channel.

3

Simplicity
CSMA protocols are relatively simple to implement and 
operate, making them suitable for a wide range of network 
environments.
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Limitations and Challenges

1
Hidden Node Problem

In wireless networks, devices may be 
hidden from each other's view, 

leading to collisions even with carrier 
sensing.

2
Excessive Collisions

In high-traffic environments, 
CSMA/CD can experience a high rate 
of collisions, leading to performance 

degradation.

3
Limited Bandwidth

CSMA protocols are inherently 
limited by the bandwidth of the 

shared medium, which can become 
a bottleneck in high-demand 

scenarios.
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