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Computer networks are categorised based on their coverage area into Local Area Networks (LANs),
Metropolitan Area Networks (MANs) and Wide Area Networks (WANs). A computer network can be
defined as an interconnected system of computers and devices that facilitates digital communication using a set of
common protocols. While LANs leverage Ethernet standards over cables and WiFi, WANs employ telecom
infrastructure like fibre, cellular, and satellites. By using fibre rings and wireless systems, MANs fill the gap
between LANs and WANs. This hierarchy delivers connectivity from personal through global scales, forming the

backbone of digital communication.

Types of Network - LAN, WAN, MAN, PAN

Computer networks can be classified into the following main categories based on their scale and purpose:

e Personal Area Networks (PANSs)

e Local Area Networks (LANs)

e Wide Area Networks (WANSs)

e Metropolitan Area Networks (MANs)
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These categories differ in their scale, technologies used, applications, benefits and challenges.

Personal Area Networks (PANs)

Personal Area Networks or PANs connect devices centered around a person typically within a range of 10 meters.

PANs are used for communication among personal devices.

Some key technologies used in PANs:

Bluetooth: It connects devices like headphones, speakers, and fitness bands to a smartphone over
Bluetooth.

e Infrared: It is used for line-of-sight communication between TV remotes, laptops, printers, etc.

NFC: It enables contactless communication between smartphones and NFC tags or other devices.

USB: It connects peripheral devices like printers, scanners, and drives to a computer using USB cables.

ZigBee: Low-power wireless standard used in 10T devices like home automation systems.

Key benefits of PANs include ease of use, ad-hoc connectivity and targeted communication among personal

devices. Drawbacks include very limited range and susceptibility to interference.

Wireless Body Area Networks (WBANS)

A Wireless Body Area Network or WBAN connects wearable devices and sensors on, in or around the human body
using wireless personal area networks. It is used for applications like health monitoring, personalised

medicine, immersive gaming and augmented reality.
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¢ Key characteristics of WBANSs:
o It operates in proximity to the human body - within 1-2 meters.
o It connects small wearable sensors, devices and implants.
o Technologies used include Bluetooth, ZigBee, and Wi-Fi.

o Applications: Applications in healthcare, fitness tracking, defence, and entertainment.
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o It enables remote health monitoring, precision medicine, and better diagnostics.

Local Area Networks (LANSs)

Local Area Networks or LANs connect devices like computers, printers, and servers within a relatively small physical
area like a room, building or group of nearby buildings. LANs provide local resource sharing and internet

access.

Characteristics and Technologies of LAN

Key characteristics and technologies of LANSs:

e« Connect nearby devices: LANs connect devices in close physical proximity, typically within the same
building.

e High speed: LANs provide very high network bandwidth, usually 10 Mbps to 10 Gbps for fast local data
transfer.

e Low latency: As they span a small area, LANs have very low latency enabling real-time communication.

o Ethernet standards: Use of Ethernet cables, hubs, switches and Wi-Fi access points per Ethernet
standards.

e Shared access: Devices connect to the same network and share access to resources like the internet,

servers and printers on the network.
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Applications of LANs

Typical applications and uses of LANs:

¢ File and resource sharing: Enables access to data, applications, printers and other resources connected to
the LAN.

o Application hosting: Key organizational apps like email, web servers, and databases are hosted on servers
within the LAN.

e Shared internet access: Provides a single internet connection that can be accessed by all devices on the

LAN.

¢ Communication: Allows instant messaging, calling, and video conferencing between users within the
organization.

o Data backup: Critical data is periodically backed up over the high-speed LAN onto organisational servers.

Wide Area Networks (WAN)

Wide Area Networks or WANs connect networks spread over a large geographic area like across states, countries or

globally. WANs help interconnect LANSs situated in different locations.

Characteristics and Technologies of WAN
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Key characteristics and technologies of WANs include:

e Vast scale: WANs operate over vast areas - nationally or globally.

e Connect remote LANs: WANSs provide site-to-site connectivity between geographically separated LANSs.

e Long-distance cables: Use fibre, and copper cables to establish dedicated long-distance point-to-point links
between sites.

e Wireless links: Where cables are not feasible, wireless links via cellular, microwave or satellite are used.

¢ Routing and switching: Routers, switches, and gateways are used to connect networks and route data.

Applications of WAN

Some key applications and uses of WANSs:

Connect branch offices: WANs allow seamless connectivity between headquarters, regional and branch
offices.

e Cloud access: Provides secure access to public cloud platforms located remotely over the internet.

e Web access: Enables internet connectivity for networks and users spread across the WAN.

¢ Remote access: Allows employees to securely access organizational resources when travelling or working
remotely.

o Disaster recovery: Remote data centres can act as disaster recovery sites to back up data over the WAN.

Virtual Private Networks (VPN)

A Virtual Private Network or VPN extends a private network across a public network like the Internet. It enables
users to send and receive data across shared public infrastructure as if their devices were directly connected to the

private network.

How a VPN Works
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Key characteristics of VPNs:
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e It provides secure remote access to a private network over the Internet.

¢ It encrypts and tunnels all traffic between endpoints.

¢ VPNs can be configured in different architectural setups like site-to-site, remote access, and mesh to
interconnect multiple sites.

e This allows access to network resources when travelling or working remotely.

e Protocols used in VPN include PPTP, L2TP, IPsec, SSL/TLS.

Metropolitan Area Networks (MANSs)
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Metropolitan Area Networks or MANs provide data connectivity across a metropolitan area like a city or large

campus. MANSs fill the gap between LANs and WANSs in terms of network scale.

Characteristics and Technologies of MAN

Key characteristics of MANSs:

e Metropolitan scale: MANs spread over a metropolitan area, typically 10-50 km.
e High network speed: MANs provide high bandwidth, usually 155 Mbps to 1 Gbps for fast data transfer.
e Connect metro area sites: MANs interconnect important sites like companies, colleges, and hospitals

within a city.

Dedicated fibre: Fibre rings provide dedicated backbone connectivity between sites.

Metro Ethernet: High-capacity Ethernet over metro fibre infrastructure.

¢ Wireless options: Can also utilize WiMAX, 5G, and wireless mesh networks.

Applications of MAN

Some key applications of MANs include:
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City infrastructure: Interconnect critical communication infrastructure like telephone exchanges, and

cellular networks within a city.

Institutional connectivity: Educational institutes and hospitals use MANs to connect campuses in the city.

Carrier services: Telecom providers use MANs for delivering services within a metro region.

Disaster management: MANs help coordinate disaster response by connecting emergency services.

Public services access: Provide access to metropolitan municipal services like transport, utilities,

parking, surveillance etc.

Difference between LAN, MAN and WAN

The key differences between LAN, WAN and MAN are:

Parameter

Coverage

Area

Speed

Latency

Purpose

Technology

Cost

Benefits

Challenges

LAN

Single room, building upto 1-2

km

Very high (10 Mbps - 10 Gbps)

Very low

Connect local devices

Ethernet, WiFi, cables,
switches

Low

High-speed local connectivity,

easy management

Limited scale, access control

WAN

Cities, states, countries

spanning thousands of km

Moderate (upto 100 Mbps)

Higher over long distances

Interconnect remote LANs

Cellular, satellite, fibre cables,

routers

High

Global connectivity, remote

access

Complex management, lower

speed

Key Initiatives in India for Types of Network

Some

key government initiatives around networking infrastructure in India are:

MAN

Metro area limit 25-50

km radius

High (155 Mbps - 1
Gbps)

Low to moderate

Connect metro area

sites

Fiber rings, metro

Ethernet, WiMAX
Moderate

High-speed metro

connectivity

Moderate scale,

upgrade challenges

National Knowledge Network: Pan-India high-speed network interconnecting academic institutes and

research centres.

Smart Cities Mission: It has components including city-wide fibre/wireless networks.

o Projects like city surveillance, smart parking, and intelligent traffic management leverage

these networks.

Digital India: This focuses on nationwide digital infrastructure including broadband connectivity and e-

governance.

National Broadband Mission: It will provide broadband access to all villages by 2022.
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¢ National Optical Fiber Network (2011): Project to connect all 2.5 lakh gram panchayats via optical fibre
cable.
o BharatNet (2015)- renamed NOFN: Creating nationwide broadband infrastructure reaching gram
panchayats in villages.
¢ Private sector: It also plays an important role in deploying enterprise networks that fuel the digital
economy and support governance through services like e-KYC, payment networks, logistics etc.
o For example, the Unified Payments Interface by NPCI has revolutionized digital payments.

o E-commerce networks allow real-time tracking and delivery coordination nationwide.

Networking forms the foundation over which digital economies and societies thrive. Advancing LANs, MANs, and
WANS by leveraging wired, wireless, legacy and emerging technologies is pivotal for an increasingly connected
nation like India. Creating modern digital infrastructure down to the grassroots level while enabling affordable

access is essential to bridge divides and make Digital India an empowering reality.
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