
Switching 
Techniques in 
Computer 
Networks
Switching techniques are crucial for efficient data transmission in computer 

networks. Switches, as fundamental network devices, facilitate the forwarding 

of data packets between different network segments. By leveraging switching 
techniques, we can ensure reliable and secure communication, enabling 

seamless data flow across interconnected devices. In this presentation, we 

delve into the world of switching techniques, exploring key concepts and 

technologies that shape the modern network landscape.
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Fundamentals of 
Computer Networking
Before diving into switching techniques, let's establish a foundation in 
computer networking fundamentals. Network communication involves the 

exchange of data packets between devices. These packets contain information 

such as the source and destination addresses, data payload, and other control 

information. Network devices like routers and switches act as intermediaries, 
directing packets along the most efficient path based on network topology and 

routing protocols. Understanding this foundational knowledge is essential to 

grasp the intricacies of switching techniques.

1 Network Topology
The arrangement of network 

devices and connections is 

crucial for effective 

communication. Common 
topologies include bus, star, 

ring, and mesh, each with its 

advantages and 

disadvantages in terms of 

performance, scalability, and 
fault tolerance.

2 Data Transmission
Data transmission occurs 

through various 

communication protocols like 

TCP/IP, which defines the 
rules for exchanging data 

packets. Network devices like 

routers and switches rely on 

these protocols to interpret 

and process data packets, 
ensuring seamless 

communication.

3 Network Layers
The OSI model divides 

networking functionality into 

seven layers, each with 

specific tasks. Understanding 
these layers helps 

comprehend the role of 

different network devices and 

the flow of data packets 

through the network.

4 Network Security
Security measures like 

firewalls, intrusion detection 

systems, and encryption 

protocols are essential to 
protect networks from 

unauthorized access and 

malicious attacks. These 

measures ensure the integrity 

and confidentiality of data 
transmitted across the 

network.
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Ethernet Switching
Ethernet switching is a prevalent technology used in modern computer networks. Switches operate at Layer 2 of the OSI model, the data 

link layer, focusing on physical addresses (MAC addresses) for packet forwarding. Unlike hubs that broadcast data to all connected 

devices, switches learn MAC addresses and create a forwarding table. When a packet arrives, the switch checks its destination MAC 
address and forwards it only to the intended recipient, avoiding unnecessary network traffic.

Benefits of Ethernet 
Switching

Improved performance

Reduced network collisions

Enhanced security

Simplified network management

Types of Ethernet Switches

Unmanaged switches

Managed switches

Layer 3 switches

Ethernet Switching 
Standards

IEEE 802.3 (Ethernet)

IEEE 802.1Q (VLANs)

IEEE 802.1D (STP)
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Virtual Local Area Networks 
(VLANs)
VLANs are a powerful feature that allows you to logically segment a network 

into smaller, independent broadcast domains. This means that devices within a 

VLAN can communicate with each other, but they can't see or communicate 

with devices in other VLANs. This separation can improve security, 
performance, and manageability. VLANs are implemented through tagging 

data packets with VLAN IDs, allowing switches to identify and forward packets 

to the correct VLAN.

1 VLAN Configuration
VLANs can be configured on switches using a variety of 

methods, depending on the specific switch model. This 

process typically involves creating VLANs, assigning ports to 
specific VLANs, and configuring VLAN trunking for inter-switch 

communication.

2 VLAN Trunking
VLAN trunking allows multiple VLANs to share a single 

physical link between switches. This is often used to connect 

switches in a hierarchical network topology, enabling 
communication between VLANs on different switches.

3 VLAN Benefits
VLANs offer several advantages, including increased security 

by isolating traffic, improved performance through reduced 

broadcast storms, and enhanced manageability by simplifying 
network administration tasks.
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Spanning Tree Protocol 
(STP)
STP is a Layer 2 protocol that prevents network loops by creating a single, 

loop-free path between any two devices. This ensures that data packets only 

travel on a single path, preventing the formation of loops that can cause 
network instability and data loss. STP works by examining the network 

topology and identifying redundant paths. It then disables or blocks redundant 

paths, forming a tree-like structure with only one active path for each network 

segment.

1

STP Election
When a loop exists, STP elects a designated port on each 

segment. This process involves comparing Bridge IDs, priorities, 
and other parameters to determine which port should be active 

and which should be blocked. This ensures that only one active 

path exists between any two devices, avoiding packet loops.

2

STP Convergence
Once STP is enabled, it needs to converge or reach a stable 
state where redundant paths are blocked. This convergence 

process involves exchanging STP messages between switches 

to share topology information and determine active and blocked 

ports.

3

STP Benefits
STP effectively eliminates network loops, improves network 
stability, and prevents broadcast storms that can degrade 

network performance. It also allows for network redundancy 

without the risk of loops, enhancing fault tolerance.
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Rapid Spanning Tree 
Protocol (RSTP)
RSTP is an enhanced version of STP that significantly reduces the time it takes 

for the protocol to converge. It achieves this by introducing several 
optimizations. RSTP utilizes a faster convergence mechanism by exchanging 

messages more efficiently. It also supports the concept of PortFast, which 

allows certain ports to be immediately enabled for data traffic without waiting 

for the entire STP convergence process to complete.

PortFast
PortFast enables faster 
convergence by allowing ports 

that are connected to end 

devices (like computers) to be 

immediately activated for data 

traffic. This eliminates the need 
for the port to go through the full 

STP process, reducing latency 

and improving network 

responsiveness.

Edge Ports
RSTP supports the concept of 
edge ports, which are ports that 

are directly connected to end 

devices and are not part of a 

loop. These ports are 

immediately enabled for data 
traffic, further reducing 

convergence time.

RSTP Benefits
RSTP offers faster convergence than STP, leading to less downtime and 
improved network availability. It also introduces features like PortFast and 

edge ports that accelerate the process and enhance overall network 

performance.
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Link Aggregation Control 
Protocol (LACP)
LACP is a Layer 2 protocol that allows you to bond multiple physical links 

between switches into a single logical link, effectively increasing bandwidth 

and improving fault tolerance. By combining multiple links, LACP provides 
higher throughput and redundancy, ensuring continuous data flow even if 

some links fail. This is achieved through negotiation and aggregation of 

multiple links into a single logical channel, offering increased capacity and 

reliability.

LACP Benefits STP Benefits

Increased Bandwidth Loop Prevention

Improved Fault Tolerance Network Stability

Simplified Management Broadcast Control
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Multilayer Switching
Multilayer switching refers to switches that operate at multiple layers of the 

OSI model, commonly Layer 2 (data link) and Layer 3 (network). This allows for 
more advanced functionality, including routing, firewalling, and access control 

list (ACL) management. Unlike traditional Layer 2 switches, multilayer switches 

can examine and process data packets based on both MAC addresses and IP 

addresses, enabling more intelligent and sophisticated network management.

Routing Capabilities
Multilayer switches can route packets 

based on IP addresses, allowing 
them to act as routers for specific 

network segments. This simplifies 

network design and reduces the need 

for separate dedicated routers.

Firewall Functionality
Multilayer switches can implement 

firewall rules to control network 
traffic based on source and 

destination IP addresses, ports, and 

other criteria. This enhances security 

by filtering out malicious traffic and 
protecting sensitive data.

Access Control Lists (ACLs)
ACLs allow you to define specific 

rules for network access, controlling 

which devices can communicate with 

each other and how they can 
communicate. This helps enforce 

security policies and prevent 

unauthorized access to network 

resources.

QoS Management
Multilayer switches can prioritize 

traffic based on specific criteria, 

ensuring that critical applications 

receive preferential treatment and 
experience less delay and packet 

loss. This helps optimize network 

performance and ensure smooth 

operation of critical services.

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


Quality of Service (QoS) in Switching
QoS is a set of mechanisms that allow you to prioritize different types of network traffic based on specific criteria, such as application, 

source, or destination. By prioritizing critical traffic, you can ensure that it receives preferential treatment, experiencing less delay, jitter, 

and packet loss. This is particularly important in networks with high traffic volumes or where certain applications require low latency 

and high reliability.

1 Traffic Classification
QoS begins with classifying network traffic into different 

categories, based on various criteria such as application 
type, port number, or source and destination addresses. 

Each class is assigned a priority level based on its 

importance.

2 Traffic Shaping
Traffic shaping techniques like queuing and rate limiting 

are used to manage the flow of traffic and ensure that 
critical applications receive the required bandwidth and 

resources. This helps optimize network performance and 

minimize congestion.

3 Traffic Policing
Traffic policing mechanisms are used to limit or control the 

amount of bandwidth that a particular type of traffic can 

consume, preventing it from overloading the network and 
impacting the performance of other applications.

4 QoS Benefits
QoS improves network performance and reliability by 

prioritizing critical traffic, reducing latency, and minimizing 

packet loss. It ensures that voice, video, and other sensitive 
applications receive the resources they need to function 

optimally.
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Troubleshooting Switching Issues
Troubleshooting switching issues requires a systematic approach to identify the root cause of the problem. This typically involves 

gathering information, analyzing network logs, and performing tests to diagnose the issue. Network management tools and protocol 
analyzers can aid in identifying patterns, anomalies, and potential points of failure within the network. By understanding common 

switching issues and their causes, network administrators can effectively diagnose and resolve problems to maintain network uptime 

and performance.

1Identify Symptoms
Start by identifying the specific symptoms of the issue, 

such as network connectivity problems, slow 

performance, or unexpected network behavior. This 
provides a starting point for further investigation and 

analysis.

2 Gather Information
Collect relevant information from network devices, 

such as configuration settings, logs, and performance 

statistics. This helps you understand the network 
environment and potential causes of the issue.

3Analyze Network Logs
Examine network logs for errors, warnings, or unusual 

activity. This can reveal clues about the cause of the 
issue and provide insights into the network's behavior 

during the time of the problem. 4 Perform Tests
Conduct tests to diagnose the issue, including ping 

tests to check connectivity, traceroute to trace the path 
of packets, and protocol analyzers to examine packet 

flow and identify anomalies.5Isolate the Problem
Once you have gathered enough information and 

performed tests, attempt to isolate the problem to a 

specific device, component, or configuration setting. 
This will help you focus your troubleshooting efforts. 6 Resolve the Issue

Based on your findings, take corrective actions to 

resolve the issue. This may involve reconfiguring 

devices, replacing faulty components, or addressing 
underlying network problems.7Document the Solution

Document the resolution process and the solution 

found. This helps prevent future issues and provides a 

reference point for future troubleshooting efforts.
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