
CHAPTER- 3 

3.1 COMPUTER NETWORK 

A computer network is a collection of several computers and devices interconnected through a 

communication channel to facilitate communication and resources sharing. 

 

 

 

 

Network Protocol:  

Network Protocol is a set of rules that governs the communication between computers on a network. 

Different types of network protocols are: 

 Ethernet 

 Token ring 

 Local talk 

 FDDI( Fibre Distributed Data Interface) 

 ATM (Asynchronous Transfer Mode) 

 Fast Ethernet 

 Gigabit Ethernet 

 

Ethernet  

 The Ethernet protocol is the most widely used one. Ethernet uses an access method 

called CSMA/CD (Carrier Sense Multiple Access/Collision Detection). This is a system where 

each computer listens to the cable before sending anything through the network. If the network is 

clear, the computer will transmit. If some other nodes have already transmitted on the cable, the 

computer will wait and try again when the line is clear. Sometimes, two computers attempt to 

transmit at the same instant. A collision occurs when this happens. Each computer then backs 

off and waits a random amount of time before attempting to retransmit. With this access method, 

it is normal to have collisions. However, the delay caused by collisions and retransmitting is very 

small and does not normally effect the speed of transmission on the network.  

 The Ethernet protocol allows for linear bus, star, or tree topologies. Data can be 

transmitted over wireless access points, twisted pair, coaxial, or fiber optic cable at a speed of 

10 Mbps. 

 



Fast Ethernet  

 To allow for an increased speed of transmission, the Ethernet protocol has developed a new 

standard that supports 100 Mbps  is commonly called as Fast Ethernet. Fast Ethernet requires 

the application of different, more expensive network concentrators/hubs and network interface 

cards. In addition, category 5 twisted pair or fiber optic cable is necessary. Fast Ethernet is 

becoming common in schools that have been recently wired.  

Local Talk  

 Local Talk is a network protocol that was developed by Apple Computer, Inc. for Macintosh 

computers. The method used by Local Talk is called CSMA/CA (Carrier Sense Multiple Access 

with Collision Avoidance). It is similar to CSMA/CD except that a computer signals its intent to 

transmit before it actually does so. Local Talk adapters and special twisted pair cable can be 

used to connect a series of computers through the serial port. The Macintosh operating system 

allows the establishment of a peer-to-peer network without the need for additional software. With 

the addition of the server version of AppleShare software, a client/server network can be 

established.  

 The Local Talk protocol allows for linear bus, star, or tree topologies using twisted pair cable. A 

primary disadvantage of Local Talk is low speed. Its speed of transmission is only 230 Kbps.  

Token Ring  

 The Token Ring protocol was developed by IBM in the mid-1980s. The access method used 

involves token-passing. In Token Ring, the computers are connected so that the signal travels 

around the network from one computer to another in a logical ring. A single electronic token 

moves around the ring from one computer to the next. If a computer does not have information 

to transmit, it simply passes the token on to the next workstation. If a computer wishes to 

transmit and receives an empty token, it attaches data to the token. The token then proceeds 

around the ring until it comes to the computer for which the data is meant. At this point, the data 

is captured by the receiving computer. The Token Ring protocol requires a star-wired ring using 

twisted pair or fiber optic cable. It can operate at transmission speeds of 4 Mbps or 16 Mbps. 

Due to the increasing popularity of Ethernet, the use of Token Ring in school environments has 

decreased.  

FDDI  

 Fiber Distributed Data Interface (FDDI) is a network protocol that is used primarily to 

interconnect two or more local area networks, often over large distances. The access method 

used by FDDI involves token-passing. FDDI uses a dual ring physical topology. Transmission 

normally occurs on one of the rings; however, if a break occurs, the system keeps information 

moving by automatically using portions of the second ring to create a new complete ring. A major 

advantage of FDDI is high speed. It operates over fiber optic cable at 100 Mbps.  

ATM  

 Asynchronous Transfer Mode (ATM) is a network protocol that transmits data at a speed of 155 

Mbps and higher. ATM works by transmitting all data in small packets of a fixed size; whereas, 

other protocols transfer variable length packets. ATM supports a variety of media such as video, 



CD-quality audio, and imaging. ATM employs a star topology, which can work with fiber optic as 

well as twisted pair cable.  

 ATM is most often used to interconnect two or more local area networks. It is also frequently 

used by Internet Service Providers to utilize high-speed access to the Internet for their clients. As 

ATM technology becomes more cost-effective, it will provide another solution for constructing 

faster local area networks.  

Gigabit Ethernet  

 The most latest development in the Ethernet standard is a protocol that has a transmission 

speed of 1 Gbps. Gigabit Ethernet is primarily used for backbones on a network at this time. In 

the future, it will probably also be used for workstation and server connections. It can be used 

with both fiber optic cabling and copper. The 1000BaseTX, the copper cable used for Gigabit 

Ethernet, became the formal standard in 1999.  

Compare the Network Protocols  

Protocol  Cable  Speed  Topology  

Ethernet  Twisted Pair, Coaxial, Fiber  10 Mbps  Linear Bus, Star, Tree  

Fast Ethernet  Twisted Pair, Fiber  100 Mbps  Star  

LocalTalk  Twisted Pair  .23 Mbps  Linear Bus or Star  

Token Ring  Twisted Pair  4 Mbps - 16 Mbps  Star-Wired Ring  

FDDI  Fiber  100 Mbps  Dual ring  

ATM  Twisted Pair, Fiber  155-2488 Mbps  Linear Bus, Star, Tree  

 

3.2. Transmission Media: 

There are two major categories of transmission media:  

i) Guided Media (Wired Media) 

ii) Unguided Media(Wireless Media) 

Guided Media: 

 There are 3 categories of guided media used now a days: 

i) Twisted Pair Cables 

ii) Co-axial Cables 

iii) Optical Fibres Cables 

3.2.1. Twisted Pair Cable 

 In this a pair of wires is twisted to form cable pair. Twisted pair is a widely used medium in 

networking because it's lighter, cheaper, more flexible, easy to install, and provides greater speeds than 

coaxial cables. There are two types of twisted pair cables: the unshielded twisted pair (UTP) and the 

shielded twisted pair (STP).  

The unshielded twisted pair cable has 4 pairs of copper wires that are present inside a plastic sheath. 

These wires are twisted to protect them from interference. These wires are available in differet types or 

categories: cat5,cat6, cat6e etc. 



 Fig: UTP 

The shielded twisted pair(STP) cable is widely used in high-speed networks. The major difference 

between UTP and STP is that STP makes use of a metallic shield to wrap the wires. This metallic shield 

prevents interference to a better extent than UTP. These STP cables come with numbering; the higher 

the numbering, the better the interference prevention. 

Fig: STP 

3.2.2. Coaxial Cables 

The coaxial cables have a central copper conductor, surrounded by an insulating layer, a conducting 

shield, and the outermost plastic sheath. Thus, there are three insulation layers for the inner copper 

cable. There are two basic modes of data transmission in coaxial cables: baseband mode that has 

dedicated bandwidth, and broadband mode that has distributed cable bandwidth.  

Cable TV and analog televisions mainly use coaxial cables. Coaxial cables have better resistance to 

cross talk than twisted pair cables. The coaxial cables are used for long distance communication. The 

most widely used types of coaxial cables are RG-59 and RG-6 (RG stands for 'radio guide'). RG-59 has 

lesser shielding and is suitable for short cable lengths and cable TV connections.  

RG-6 has better insulation than RG-59 and is used for satellite TV and digital signal transmissions for 

better strength and longer distance. 

 

 

Advantages: 

 High bandwidth  

 Easy and cheap installation  

 Better immunity from noise  

 Better scaling  



Disadvantages: 

 They're more prone to lightning strikes.  

 They cover less distance than fiber optic cables.  

 They carry less bandwidth than both fiber optic and twisted pair cables.  

3.2.3. Optical Fibers: 

Optical fibers use light waves for transmission. These cables are well-suited for voice, data, and video 

transmissions. Optical fibers are the most secure among all the cable media. Installation and 

maintenance are difficult and costly. Fiber optic cables have greater transmission speed, high 

bandwidth, and the signal can travel longer distances when compared to coaxial and twisted pair 

cables.  

Advantages: 

 There is zero interference and covers major cities and countries.  

 They have high speed and high bandwidth.  

 They are highly secure.  

Disadvantages: 

 Installation and maintenance are difficult.  

 Cabling is costly.  

 Retrofitting an existing network is difficult 

     

 

Wireless or Unguided Media:  

In this media, the signal gets broadcast through the air. There are three types of wireless transmission 

media:   

 

 Radio wave  

 Infrared  

 Microwave  

Advantages: 

 They are useful in wireless remote accessing methods.  

 Networks can be expanded without disturbing the current users.  

Disadvantages: 

 Potential security issues.  

 They have limited speed compared to guided transmission media.  

 

 

 

 



3.3. Data Transmission Mode: 

  The way in which data is transmitted from one device to another device is known as data  

transmission mode or communication mode. 

 Each communication channel has a direction associated with it. Therefore, the transmission 

mode is also known as a directional mode.  

 The transmission mode is defined in the physical layer.  

There are three types of data tranmission mode. The are 

1. Simplex Mode 

2. Half duplex Mode 

3. Full duplex Mode 

Simplex Mode: 

 In this mode, data can be transmitted only in one direction from sender to receiver only i.e 

communication is unidirectional.We cannot send a message back to the sender. 

 Examples of simplex Mode are loudspeakers, television broadcasting, television and remote, 

keyboard and monitor etc. 

 

Half duplex Mode:  

 In Half-duplex Mode, data can be transmitted in both directions between the devics, but not at the same time. 

 Example of half duplex is a walkie- talkie, in which message is sent one at a time but messages are sent in both the 

directions.  

 

Full duplex Mode:  

 In dull duplex mode data can be transmitted in both the directions simultaneously. 

 Example of Full Duplex is a Telephone Network in which there is communication between two persons by a telephone 

line, using which both can talk and listen at the same time. 

 



3.4. Types of Network: 

 A computer network can be categorized by their size. 

There are five categories of netowork. 

 Local Area Network(LAN) 

 Metropolitan Area Network(MAN) 

 Wide Area Network(WAN) 

 Personal Area Network(PAN) 

 Campus Area Network(CAN) 

Local Area Network (LAN) 

 LAN is used to connect group of computers and devices in a small geographical area such as building, office.  

 LAN is used for connecting two or more personal computers through a communication medium such as twisted pair, 

coaxial cable, etc.  

   
 

Metropolitan Area Network (MAN) 

 

 A MAN is used to connect computers and devices in a medium gerographic area such as within cities or towns.  

 MAN can be formed by interconnecting a different LANs together. 

 Communication medium used for MAN are optical fibers, cables etc. 

 
 

Wide Area Network (WAN) 

 

 A WAN is a network that extends over a large geographical area such as states or countries.  

 It can be formed by interconnecting different LANs together. 

 Communication medium used for WAN are optical fibers, telephone line, satellite etc. 

  
 



Personal Area Network(PAN):  

 

 PAN is used to connect computers and device in a person’s workspace.  

 Personal computer devices that are used to develop the PAN are the laptop, mobile phones, media player and play 

stations. 

 Networks can be formed by data cables or wireless medium. 

 
 

Campus Area Network(CAN):  

 CAN is used to connect computers and devices in different buildings or demartments within a campus, university or 

organisation. 

 It can be formed by twisted pair cable, co-axial cable or wireless medium. 

 

 

3.5. Network Topologies: 

 Network Topology referes to the way in which computers are connected in the network. It is 

defined as the actual geometric layout of computers and other device connected to the network. 

Different types of network topology are:  

i) Bus Topology 

ii) Star Topology 

iii) Ring Topology 

iv) Mesh Topology 

v) Tree Topology 

vi) Hybrid Topology 

Bus Topology: 

 In this topology each computers are connected to a single central cable. Hence all the nodes 

share the same communication channel. 

 

 



 

Advantage: 

 Nodes can be easily added to the network. 

 It requires less cable 

 Less costly. 

 Failure of a single node does not affect the network. 

Disadvantage: 

 Failure of a cable results in shutting down  the entire network. 

 As the number of nodes increses, the speed of the notwork slows down. 

 

Star Topology:  

 In this topology, each node is connected to a central hub(server) with a point  to point 

connection. The hub controls the communication between other nodes. 

 

 

 

Advantage: 

 It is easy to install. 

 New nodes can be connected easily. 

 Network does not disturb when any device is addded or removed from it. 

 Failure of any node does not affect the network. 

 Easy to detect fault in the network. 

Disadvantage: 

 Requires more cable length than bus topology. 

 If a central hub fails, then the entire network is shut down. 

Ring Topology:    

 In a ring topology all the nodes are connected to each other in the shape of a closed ring. So 

every node is connected directly to two other nodes. 

 



 

Advantage: 

 More reliable than star topology as the communication does not depend on a single hub. 

 Easy to install. 

Disadvantage: 

 Causes delay on communication which is directly proportional to the number of nodes in the 

network. 

 In case of network failure, it is difficult to diagnose the failure. 

 If a node fails, entire network is shouting down because of ring connection.  

Mesh Topology: 

  In a mesh topology, also known as completely connected network, every node is connected to 

every other node using separate physical link. In a mesh network a message can take any of the 

several possible paths from the source to destination. 

 

Advantage: 

 Failure of a node does not affect the network. 

 Communications fast as there is direct link between the nodes. 

 Ensures security of data, as every message travels along a dedicated link. 

 Easy to detect fault. 

Disadvantage: 

 Most expensive. 

 Difficult to install. 

Hybrid Topology:  

 This topology uses any combination of two or more topology in a way that the resultant network 

does not exhibit any of the standard topology. Very commonly used network topology include, star-ring, 

star-bus etc. 



  

 

Tree Topology: 

 A tree topology is a special type of structure in which many connected elements are arranged 

like the branches of a tree. For example, tree topologies are frequently used to organize the computers 

in a corporate network, or the information in a database. 

 

Advantage: 

 Easy to expand the network. 

 Easy to detect error. 

 Each segment is provided with dedicated point to point wiring to the central hub. 

 If one segment is damaged, other segments are not affected. 

Disadvantage: 

 If the main bus cable breaks, entire network is crippled. 

 If more nodes are added, maintenance is difficult. 

 If the central hub fails, network fails. 

 

3.6. Connecting Device: 

 

 Computer networking devices are a communicating deivices that enables the user to create 

network. Commonly used networking devices are.  

Hub: 

 A hub is a device to which different devices are connected to establish communication between 

them.  

 When data packets are arrived at the hub, it broadcats them to all devices connected to it. 

Hence all the device receive the packet but only destined device process the packet. 



 Active hub strengthens and regenerates the incoming signal whereas passive hub do-nothing 

with the signal. 

Repeater: 

 A repeater is a networking device used to regenerate the incoming signal. 

 Repeater attempt to preserve the signal integrity by removing unwanted noise and resotore the 

distorted or weak signal. Thereby signal can travel long distance. 

Switch: 

 A switch is a networking device that is used to connect devices together such as computers, 

routers, servers or other switches. 

 A switch is considered more advance than a hub, because a switch sends message to the 

device that needs or requests it, rather broadcasts the same message to all device. 

Bridge: 

 A bridge is networking device that connects two or more networks or LANs. 

 When a bridge receive data packet from one LAN, it first regenerate the signal and forward it to 

another LAN. 

Router: 

 A router is networking device that connects two or more network, commonly two LANs or WANs. 

 Router contains routing table that stores the address of devices connected to the network.  

 So when it receives data packets, it routs them to destined device. 

 Gateway: 

 A gateway is a networking device that is used to connect two or more dissimillar networks that 

use entirely different protocol. 

 It receives data formatted by one network and converts it to a format that can be accepted by 

other network. 

NIC( Network Interface Card) 

 NIC is a hardware card that is installed in a computer, so that it can communicate on a network. 

An NIC acts as a liaison for computer to send and receive data onto the network cable.It is available in 

two variant: wired and wireless.   

 

3.7. Internet and its application: 

 Internet is the interconnection of group of heterogeneous network all over the the globe together. 

It is a network of network. Each computer on the network is called a host or node . To connect to the 

internet, the user must gain access through a commercial internet service provider (ISP). 

 The internet has become a part of not only for the big organisations, universities or offices, but 

also has become the need of home users.   

Different types of internet services are:  

i) Electronic mail (E-mail): 

 An e-mail is a means of transmission of messages electronically over a communication network. 

Through this a sender can send text, sound or video file to a receiver who is thousand miles away, 

within a fraction of second. To access an email, user has to just subscribe  to the email provider. 



Advantage:  

  Speed: Communication is very fast. The data are transmitted instantly. 

 Cost effective: No cost communication. User need not pay anything for the email.  

 Security: Secure communication. 

 Record maintenance: sent and received message are stored in email. 

ii) File Transfer Protocol (FTP) 

 FTP is used for transferring files from one computer to another such as from user’s personal 

computer to a web server and vice versa. It is a preferred method of exchanging files because it is 

easier and faster. 

iii) Chatting: 

 Chatting is a very popilar service of the internet that allows two or more online users to come 

together to talk, share data using an instant messenger. The different Instant messengers are 

whatsApp, Facebook, instagram, twitter, yahoo messenger, google talk etc. 

iv) Internet conferencing: 

In internet conferencing technique, the participant will sit in front of the system in their respective 

offices and interact with each other through internet conferencing software using internet. Cisco Webex 

Meetings, Webex Events, and Webex Training support up to a maximum of 1000 Webex 

Teleconference participants. 

v) Electronic Newspaper 

Electronic newspaper is a newspaper on the internet. It is published either separately or  as an 

online version of an periodic newspaper. User can read the news in a timely manner by browsing the 

internet. 

vi) WWW( World wide web) 

The World wide web(www), commonly known as web, is an information system where documents 

and other web resources are identified by uniform resource locators(URLs), which may be 

interlinked by hypertext. On the web all the documents are formatted in a special language called 

Hypertext Markup Language. There are several applications called web-browsers that are used to 

access the web. Some popular web browsers are: Mozilla firefox, Google Chrome, Microsoft Edge, 

etc. 

vii) Online shopping: 

Online shopping means buying goods and/or services from the merchants who sell through internet. 

The buyers can visit web stores 24*7 as per their convenient too while sitting in their home or offices or 

while travelling. Consumers can buy variety of products from online store ranging from books, cloths, 

household appliances, cosmetic items, hardware, software etc. 

 

Intranet: An intranet is a private network that can only be accessed by authorized users. The prefix 

"intra" means "internal" and therefore implies an intranet is designed for internal communications. On 

the other hand "Inter" (as in Internet) means "between" or "among." Since there is only one Internet, the 

word "Internet" is capitalized.   
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