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Introduction to Network Topology

Network topology refers to the physical and logical arrangement of nodes (e.g., computers, switches,
routers) and connections in a network. It defines how devices communicate and how data flows through

the network. The choice of topology impacts cost, scalability, fault tolerance, and performance.

1. Types of Network Topology

1.1 Bus Topology

In a bus topology, all devices are connected to a single central cable, called the bus or backbone. Data

sent by one device is received by all devices on the network, but only the intended recipient accepts it.

Diagram Illustration:

Bus Topology

1.2 Star Topology

In a star topology, every node is directly connected to a central network device, such as a hub or a switch.

This is the most common topology in modern Local Area Networks (LANS).



Diagram Illustration:

Star Topology

1.3 Ring Topology

In a ring topology, each node is connected to exactly two other nodes, forming a circular pathway for

data. Data travels in one direction (unidirectional) or both directions (bidirectional), passing through each

node.

Diagram Illustration:

Ring Topology q‘

1.4 Mesh Topology

In a mesh topology, every node is directly connected to every other node. This creates multiple paths for
data to travel. It can be full mesh (every node connected to all others) or partial mesh (nodes connected to

only some of the others).



Diagram Illustration (Full Mesh):
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Mesh Topology

1.5 Tree Topology

A tree topology (or hierarchical topology) integrates multiple star topologies onto a bus topology. It looks

like a tree with a root node (typically a backbone cable or a core switch) and branching star networks.

Diagram Illustration:

1.6 Hybrid Topology - Star-Bus Hybrid

A hybrid topology is a combination of two or more different topologies to leverage their advantages. For

example, a star-ring or a star-bus network.



Diagram Illustration (Star-Bus Hybrid):

L8
T

il
L

Hybrid Topology

L

o/

-
£ %
6 — 1

-

d

2.0. Comparison of Network Topologies

The table below provides a concise comparison of the key characteristics of each topology.

Topology | Key Feature Scalability Fault Cost Performance &
Type Tolerance Traffic Management
Bus Single backbone | Poor Very Low (Bus | Low Performance degrades
cable failure  breaks with  more  devices;
entire net) collisions are common.
Star Central Good Moderate (Node | Moderate | Central device manages
hub/switch failure  doesn't traffic; good
affect  others; performance for small
hub is a single to medium nets.
point of failure)
Ring Closed loop Fair Low (A single | Moderate | Data passes through all
node or cable nodes; can be slow;
break can token passing prevents




disrupt the collisions.
entire ring)
Mesh Interconnected Poor (for | Very High | Very Excellent; multiple
nodes Full Mesh) (Multiple paths) | High paths prevent
(Cabling | congestion and provide
and ports) | redundancy.
Tree Hierarchical star | Good Moderate Moderate | Ease of management;
groups (Dependent on | to High segmentable; backbone
root and failure is critical.
backbone)
Hybrid Combination of | Very Good High (Designed | High Customizable to balance

topologies

for redundancy)

performance and fault

tolerance.

3.0. Advantages and Disadvantages of VVarious Network Topologies

3.1 Bus Topology

Advantages:

Disadvantages:

Cost-Effective: Requires the least amount of cabling.

Simple Setup: Easy to install and extend by adding a cable and a connector.

Suitable for Small Networks: Works well for temporary or small networks.

Single Point of Failure: If the main cable fails, the entire network goes down.




o Performance Degrades: Heavy traffic can slow the network significantly due to data collisions.

o Difficult Troubleshooting: Identifying a cable fault or a malfunctioning node can be challenging.

3.2 Star Topology

Advantages:

e Easy to Manage and Troubleshoot: Problems are isolated to the central device or the connecting
cable of a single node.
e Robust: Failure of one node does not affect the rest of the network.

e Simple to Add/Remove Nodes: Nodes can be added or removed without disrupting the network.

Disadvantages:

e Single Point of Failure: The central device is critical. If the hub or switch fails, all connected
nodes lose connectivity.

e Higher Cable Cost: Requires more cable than a bus topology, as each node needs a separate cable

run to the center.

3.3 Ring Topology

Advantages:

e Orderly Network Performance: Token passing ensures all devices get a turn to transmit,
eliminating collisions.

e Equal Access: Each device has equal access to the network resources.



Disadvantages:

e Single Point of Failure: In a simple ring, the failure of one node or cable can break the
communication loop for everyone.
o Difficult to Troubleshoot: Diagnosing a fault in the ring can be complex.

e Slow: Data must pass through all intermediate nodes, which can cause latency.

3.4 Mesh Topology

Advantages:

e High Reliability and Redundancy: Multiple paths ensure that if one link fails, data can be
rerouted.

o High Performance: No data collisions, and traffic can be balanced across multiple paths.

Disadvantages:

e Extremely High Cost: The amount of cabling and number of ports required is prohibitive for large

networks.
e Complex Installation and Management: The sheer number of connections makes setup and

maintenance very difficult.

3.5 Tree Topology

Advantages:

e Scalable: Easy to extend by adding new branches (sub-networks).
o Ease of Management: Network can be divided into segments, making it easier to manage and
isolate issues.

e Point-to-Point Wiring: Each segment has point-to-point wiring to the central hub.



Disadvantages:

e Dependent on the Root: The entire network relies on the health of the root node or backbone.

e Cabling Complexity: Requires more cabling than a star or bus topology.

3.6 Hybrid Topology

Advantages:

e Flexible and Reliable: Can be designed to leverage the strengths of the combined topologies and
mitigate their weaknesses.

e Scalable: Can be expanded easily by adding new components.

Disadvantages:

e Complex Design: The initial design and implementation can be very complex.

e High Cost: Often the most expensive option due to the required hardware and cabling.

4.0. Conclusion

The selection of a network topology is a fundamental decision in network design, because it directly
influences cost, scalability, and fault tolerance (Odom, 2020). For instance, while a bus topology is
simple and inexpensive, it is highly susceptible to a single point of failure (Forouzan, 2012). In contrast,
the star topology's popularity in modern LANSs stems from its ease of troubleshooting, as the failure of a
single node does not disrupt the entire network (Tanenbaum & Wetherall, 2011). For mission-critical
applications requiring maximum uptime, a mesh topology, despite its high cost, provides unparalleled

redundancy by creating multiple paths for data transmission (Goralski, 2017).
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