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Computer Networks 
(2140709) 



 Computer Network is a system in which 
multiple computers are connected to each 
other to share information and resources. 
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Wired 

Wireless 
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Better Communication 

File Sharing 

Entertainment 

Flexible Access 
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Internet Access Inexpensive System 

Instant and Multiple Access Resource Sharing 
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Business 

Email Services Teleconferencing 

File & Directory Services 
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• Network Protocol 

– Set of rules 

– machines rather than humans 

– all communication activity in Internet governed by protocols. 

Protocols define format, 
order of message sent 
and received among 

network entities, and 

actions taken on 

message transmission 

and receipt 



 

 

Network Topologies 
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 Network topology is the arrangement of various 
components (links, nodes, etc.) of a computer 
network. 

 Types of network topologies; 
◦ Bus 

◦ Ring 

◦ Star 

◦ Mesh 

◦ Tree 

◦ Hybrid 
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 Every computer and network device is connected to single cable 

 It transmits data only in one direction 

 Cost effective 

 Used in small networks 

 Easy to expand joining two cables together 
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 It forms a ring as each computer is connected to 

another computer, with the last one connected to the first. 

 Transmission is unidirectional & sequential way that is bit by bit. 

 Transmitting network is not affected by high traffic or by 

adding more nodes, as only the nodes having tokens can 

transmit data. 

 Cheap to install and expand. 
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 Computers are connected to a single central hub through a 

cable. 

 Fast performance with few nodes and low network traffic. 

 Easy to troubleshoot & Easy to setup and modify. 

 Only that node is affected which has failed rest of the nodes 

can work smoothly. 

 Hub can be upgraded easily. 
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 Point-to-point connection to other devices or fully connected. 

 Traffic is carried only between two connected devices. 

 Robust, not flexible and costly. 

 Fault is diagnosed easily. 
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 It has a root node and all other nodes are connected to it 
forming a hierarchy. 

 Also called hierarchical topology. 

 Mostly used in Wide Area Network. 

 Expansion of nodes is possible and easy. 

 Easily managed and maintained. 



 

 

 

Types of Computer Network 
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 Computer networks can be categorised by their 
size as well as purpose. 

 The size of the computer network can be 
expressed by geographical area. 

 Some of the different networks based on size 
are: 

◦ LAN – Local Area Network 

◦ MAN – Metropolitan Area Network 

◦ WAN – Wide Area Network 
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 A local area network (LAN) is a computer network that 
interconnects computers within a limited area such as a 

residence, school, laboratory, university campus or 
office building. 
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 A metropolitan area network (MAN) is a computer 
network that interconnects with computer in a 
metropolitan area like city. 

 MAN is a larger than LAN but smaller than the area 
covered by a WAN. 

 It is also used to interconnection of several local 
area network. 
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 A wide area network (WAN) is a computer network 
that exists over a large-scale geographical area. 

 A WAN connects different networks, including local 
area networks (LAN) and metropolitan area 
networks (MAN). 

 It may be located with in a state or a country or it 
may be interconnected around the world. 
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Basis Of Comparison LAN MAN WAN 

Full Name Local Area Network Metropolitan Area 

Network 

Wide Area Network 

Meaning A network that connects 

a group of computers in 

a small geographical 

area 

It covers relatively large 

region such as cities, 

towns 

It spans large locality & 

connects countries 

together. e.g. Internet 

Ownership of Network Private Private or Public Private or Public (VPN) 

Design and 

Maintenance 

Easy Difficult Difficult 

Propagation Delay Short Moderate Long 

Speed High Moderate Low 

Equipment Used Switch, Hub Modem, Router Microwave, Radio 

Transmitter & Receiver 

Range(Approximately) 1 to 10 km 10 to 100 km Beyond 100 km 

Used for College, School, Hospital Small towns, City State, Country 



 The internet is a type of world-wide computer 
network. 

 The internet is the collection of infinite numbers of 
connected computers that are spread across the 
world. 
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 Computers are connected together so that users can 
share resources and information. 

 

 

 

 There is no central server for authenticating users, 
each of them works as both client and server. 
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 Client: Request servers for a task. 

 Generally called desktop PCs or workstations. 

 Server:  Receive  requests  from  the  clients.  Process  and  

response them. 

 e.g. Web Browser/Server, Email Server 
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 Defines the connection of different network 
segments together and the process to transmit the 
data packets across the network. 

 It is implemented through the use of switching 
techniques. 
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Switched 
Networks 

Circuit Switched 
Network 

Packet Switched 
Network 



 A dedicated channel has to be established before 
the call is made between users. 

 The channel is reserved between the users till the 
connection is active. 

 For half duplex(one way) communication, one 
channel is allocated and for full duplex(two way) 
communication, two channels are allocated. 

 It is mainly used for voice  communication 
requiring real time  services without delay. 
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 It is not required to establish the connection 
initially. 

 The connection/channel is available to use by 
users. But when traffic or number of users 
increases then it will lead to congestion in the 
network. 

 Packet  switched  networks  are  mainly  used  for  
data  and  voice applications requiring non-real 
time scenarios. 
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Circuit Switching Packet Switching 

 Dedicated path between 

source and destination 
 No dedicated path 

 All packets use same path  Packets travel independently 

 Reserve the entire 

bandwidth in advance 
 Does not reserve bandwidth 

 Bandwidth wastage  No bandwidth wastage 

 No store and forward 

transmission 
 Supports store and forward 

transmission 



 A transmission media can be defined as any 
medium that can carry information from a source to 
a destination. 
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Transmission 
Media 

Guided 
Media 

Unguided 
Media 

Twisted 
Pair Cable 

Coaxial 
Cable 

Fibre Optic 
Cable 

Radio 
Wave 

Micro 
Wave 

Infrared 
Wave 



 Guided media are those that provide a wired - 

channel from one device to another. 

 Three Guided media commonly used for data 
transmission are: 

1. Twisted Pair Cable 

2. Coaxial Cable 

3. Fiber Optic Cable 
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 Separately insulated 

 Twisted together 

 Two types of twisted pair cable 

 UTP(Unshielded Twisted Pair) 

✔ Ordinary telephone wired 

✔ Less expensive 

✔ Weak immunity against noise & interferences 

✔ Most used in two categories: Cat-3 & Cat-5 

 STP(Shielded Twisted Pair) 

✔ An extra metallic shield on each pair 

✔ Relatively more expensive 

✔ Better performance than UTP 
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 Outer conductor is braided shield 

 Inner conductor is solid metal 

 Separated by insulating material 

 Used in television, long distance telephone transmission 

 High bandwidth and excellent noise immunity 
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 Glass or plastic core 

 Laser or light emitting diode 

 Small size & weight 

 Used in high bandwidth network 

 High data rate & lower attenuation 



 Unguided media transmit electromagnetic waves 

without using a physical conductor. 

 This type of communication is often referred to as 

wireless communication. 

1. Radio wave 

2. Microwave 

3. Infrared Wave 
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 Highly regulated 

 Omni directional antennas 

 Radio waves are used for multicast communications, 

such as radio and television, and paging systems 

 Penetrate through walls 



 Use directional antennas – point to point line of 
sight communication 

 Microwave communication 

 Used for unicast communication such as cellular 
telephones, satellite networks 

 High frequency ranges cannot penetrate walls 
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 Infrared signals can be used for short-range 

communication in a closed area using line-of-sight 

propagation 

 Used on televisions, VCRs, and stereos all use 

infrared communication. 

 Relatively directional 

 Cheap, Easy to build but they do not pass through 
solid objects 
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Protocol Layers 
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 To deal with connecting systems that are open 
for communication with other systems. 

 OSI Layer model (Open System Interconnection) 

 Developed by the International Standard 
Organization (ISO) with seven different layers. 

 Physical Layer 

 Data link Layer 

 Network Layer  

 Transport Layer  

 Session Layer 

 Presentation Layer 

 Application Layer 
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 The physical layer is responsible for movements 
of individual bits from one hop (node) to the 
next. 
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 The data link layer is responsible for moving frames 

from one hop (node) to the next. 
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 The network layer is responsible for the delivery 
of individual packets from the source host to the 
destination host. 
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 The transport layer is responsible for the delivery 
of a message from one process to another. 
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 The session layer is responsible for dialog 
control and synchronization. 
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 The presentation layer is responsible for translation, 
compression, and encryption. 
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 The application layer is responsible for providing 

services to the user. 

birju.tank@ngivbt.edu.in 45 



birju.tank@ngivbt.edu.in 46 



 It was originally defined as having four layers. 

 

 TCP/IP is a set of protocols developed to allow 
cooperating computers to share resources across 
the network. 

 Application layer 

 Transport layer 

 Internet 

 Network Access layer 
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OSI 

(Open System Interconnection) 

TCP/IP 

(Transmission Control Protocol/ 

Internet Protocol) 

OSI provides layer functioning and also 

defines functions of all the layers 

TCP/IP   model   is   more   based   on 

protocols    and    protocols    are    not 

flexible with other layers 

In OSI model the transport layer 

guarantees the delivery of packets 

In  TCP/IP  model  the  transport  layer 

does    not    guarantees    delivery    of 

packets 

OSI model has a separate presentation 

layer 

TCP/IP doesn’t have a separate 

presentation layer 

OSI is a general model TCP/IP  model  cannot  be  used  in  any 

other application 
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OSI 

(Open System Interconnection) 

TCP/IP 

(Transmission Control Protocol/ 

Internet Protocol) 

Network  layer  of  OSI  model  provide  both 

connection   oriented   and   connectionless 

service 

The Network layer in TCP/IP model 

provides connectionless service 

Protocols are hidden in OSI model and are 

easily replaced as the technology changes 

In TCP/IP, replacing protocol is not 

easy 

OSI model defines services, interfaces and 

protocols   very   clearly   and   makes   clear 

distinction between them 

In TCP/IP, it is not clearly separated its 

services, interfaces and protocols 

It has 7 layers It has 4 layers 



1. Connection Oriented Method 

 Requires a session connection to be established 
before any data can be sent. 

 This communication is done in one of two ways 
over a packet switched network. 
Without Virtual Circuit 

With Virtual Circuit 

2. Connectionless Method 

 Does not require a session connection between 
sender and receiver. 
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 Packet  loss is  the  failure  of  one  or  more  

transmitted  packets  to arrive at their destination. 

 The loss of data packets depends on the switch 

queue/buffer. The loss  of  data  packets  increases  

with  the  increases  in  the  traffic intensity. 

 It affects the performance 

    of the network. 
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 Throughput or Network Throughput is the rate of 

successful message delivery over a communication 

channel. 

 Throughput is measured in bits(data) per second 
(bit/s or bps) 
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Thank You 
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