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NEW SYLLABUS-2019-20 

UNIT-X 

COMMUNICATION & NETWORK 

CONCEPTS 

INTRODUCTION: 
 
 Computers are used to generate information. Generated information is not useful in 

itself. The information must be delivered to the right person at the right time. Often 

information must be transmitted from one location to another. This process is called data 

communication. Here, we will be concerned with the hardware, software and procedures used 

in data communication. 

 

 Office automation is based on communication; the transfer of information. Advances in 

communication technology, combined with rapidly evolving computer technology, have made 

possible much of the progress in the field. Electronic communication consists of 

telecommunication and data communications. 

 

 Telecommunication refers to the use of telephone, telegraph, and radio or television 

facility to transmit information, either directly or via computer. 

  Data communication means the transfer of data or information between computers 

devices. 

 

Internet overview: 

 
The Internet is a giant network of networks. 

           SRIMAAN8072230063
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 A network may include PCs, and other devices like servers or printers. 

 

 A network is connected through a communication channel. 

 

 Early research was performed by the US Department of Defense in 1962. 

 

  This research group established ARPAnet (Advanced Research Project Agency) in 

order to connect the US Defense Department network. 

 

Network 

 
 The collection of interconnected computers is called a computer network. 

 

 Two computers are said to be interconnected if they are capable of sharing and 

exchanging information. 

 

Need: 

 
Resource Sharing 

 

  Reliability 

  Cost Factor 

  Communication Medium 

  

 Resource Sharing means to make all programs, data and peripherals available to anyone 

on the network irrespective of the physical location of the resources and the user. 

 

 Reliability means to keep the copy of a file on two or more different machines, so if 

one of them is unavailable (due to some hardware crash or any other) them its other copy can 

be used. 

 

 Cost factor means it greatly reduces the cost since the resources can be shared. 

 

 Communication Medium means one can send messages and whatever the 

changes at one end are done can be immediately noticed at another. 
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Evolution of Networking 
 

1. ARPANET: 

 
 In 1969, The US govt. formed an agency named ARPANET (Advanced Research 

Projects. 

 

 Agency NETwork) to connect computers at various universities and defense agencies. 

The main objective of ARPANET was to develop a network that could continue to 

function efficiently even in the event of a nuclear attack. 
 

2. Internet (INTERconnection NETwork):  
 

 The Internet is a worldwide network of computer networks. 

 

 It is not owned by anybody. 
 

3. Interspace: 
 

 InterSpace is a client/server software program that allows multiple users to 

communicate online with real – time audio, video and text chat in dynamic 3D 

environments. 
 

SWITCHING TECHNIQUES 
 
 Switching techniques are used for transmitting data across networks. 

 

Different types are : 

 

1. Circuit Switching:  
 

 In the Circuit Switching technique, first, the complete end-to-end transmission path 

between the source and the destination computers is established and then the message is 

transmitted through the path. 

 

 The main advantage of this technique is guaranteed delivery of the message.  
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 Mostly used for voice communication. 

 

2. Message Switching:  
 

 In the Message switching technique, no physical path is established between 

sender and receiver in advance. 

 

 This technique follows the store and forward mechanism. 

 

3. Packet Switching:  
 

 In this switching technique fixed size of packet can be transmitted across the 

network. 

 

What did the Internet come from? 
 

 Original aim was to create a network that would allow users of a research computer at 

one university to be able to „talk to‟ research computers at other universities. 

 

 A side benefit of ARPA net‟s design was that, because messages could be routed or 

rerouted in more than one direction, the network could continue to function even if 

parts of it were destroyed in the of military attack or other disaster. 

 

 The users of the Internet took a direction of their own. 

 

History of the Internet: 

 
 The first long distance communication took place in 1965 between a computer in MIT 

and California. 

 

 In 1969, four computers clients were connected together via ARPAnet. 

 

How old is the Internet? 
 

 Leonard Kleinrock is accredited with the idea of packet switching, which describes how 

data can be sent across a network. 
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 The Ethernet was developed by Xerox during this period. This was inspired by 

Robert Metcalfe‟s PhD on „packet networks‟. 

 

 An Ethernet is a protocol for describing how computers can be connected in a LAN 

(Local Area network). 
 

 Through the use of Ethernet and ARPAnet the US were able to develop a working 

network. 

 

 In the late 1970s and early 1980s other networks were developed,  

 

 e.g. CSNET, USNET and BITNET.  

 

 In 1973 Vint Cerf and Bob Kahn created the TCP/IP communication protocols. 

 

 TCP/IP: Transfer Control Protocol/Internet Protocol is a set of rules that describe how 

computers can communicate over a network. 

 

 To send information over the Internet, a computer packs data into Internet Protocol (IP) 

packets and labels them with the correct address. They are then sent across a packet 

switched interconnected network. 

 

Internet address : 

 
 Consists of 4 bytes separated by periods. 

  

Example: 136.102.233.49  

 

 The R first bytes (R= 1,2,3) correspond to the network address. 

 

 The remaining H bytes (H = 3,2,1) are used for the host machine. 

 

 Inter NIC Register: organization in charge of the allocation of the address ranges 

corresponding to networks. 

 

Criteria considered:  

 

 Geographical area (country) 
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 Organization, enterprise  

 

 Department 

 

  Host 

 
Introduction to Data Communication: 

 
 The term telecommunication means communication at a distance. The word data refers 

to information presented in whatever form is agreed upon by the parties creating and using the 

data. Data communications are the exchange of data between two devices via some form of 

transmission medium such as a wire cable. 

 

 The effectiveness of a data communication system depends on three fundamental 

characteristics: 

 

 Delivery:  
 

 The system must deliver data to the correct destination. Data must be received 

by the intended device or user and only by that device or user. 

 

 Accuracy:  
 

 The system must deliver data accurately. Data that have been altered in 

transmission and left uncorrected are unusable. 

 
 Timeliness: 

 
 The system must deliver data in a timely manner.  

 

 Data delivered late are useless.  

 

 In the case of video, audio and voice data, timely delivery means delivering 

dates they are produced, in the same order that they are produced, and without 

significant delay. 

 

 This kind of delivery is called real-time transmission. 
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DATA COMMUNICATION TERMINOLOGIES 

 

Data channel :- 
 

 The information / data carry from one end to another in the network by channel. 

 

Baud & bits per second (bps) :- 
 

 It‟s used to measurement for the information carry of a communication channel. 

 

Measurement Units :- 
 
 Bit 

 

 1 Byte= 8 bits 

 

 1 KBPS ( Kilo Byte Per Second)= 1024 Bytes 

 

 1 Kbps (kilobits Per Second) = 1024 bits 

 

 1 Mbps ( Mega bits Per Second )=1024 Kbps 

 

Bandwidth :-  
 

 It is amount of information transmitted or receives per unit time. 
 

Transmission media: Wired Media 
 
 A number of various types of cables are used to transfer data over computer networks. 

 
Twisted pair cable 

 
 It consists of two identical 1 mm thick copper wires insulated and twisted together.  
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 The twisted pair cables are twisted in order to reduce crosstalk and electromagnetic 

induction. 

 

Advantages: 

 
 It is easy to install and maintain. 

 

 It is very inexpensive. 

 

Disadvantages: 

 
 It is incapable to carry a signal over long distances without the use of repeaters. 

 

 Due to low bandwidth, these are unsuitable for broadband applications. 

 

Co-axial Cables 

 
 It consists of a solid wire core surrounded by one or more foil or braided wire shields, 

each separated from the other by some kind of plastic insulator.  

 

 It is mostly used in the cable wires. 

 

Advantages: 

 
 Data transmission rate is better than twisted pair cables. 

 

 It provides a cheap means of transporting multi-channel television signals              

around metropolitan areas. 

 

 It can carry data for a larger distance (185m - 500m) at a stretch. 

 

 Less susceptible to electromagnetic fields. 

 

Disadvantages: 
 
 Expensive than twisted pair cables. 
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 Difficult to manage and reconfigure. 

 

 Bulkier and less flexible than twisted pair. 

 

 Due to its thickness (1cm diameter) and less flexibility, it is difficult to install as 

compared to twisted pair cable. 

 

Optical fiber 

 
 An optical fiber consists of thin glass fibers that can carry information in the form of 

visible light. 

 

Advantages: 
 

 Transmit data over long distance with high security. 

 

 Data transmission speed is high 

 

 Provide better noise immunity 

 

 Bandwidth is up to 10 Gbps. 

 

 It can carry data for a very large distance at a stretch. 

 

 Not susceptible to electromagnetic fields 

 Specially skilled people are required to install optical fiber cables. 

 

 Till date it is the most expensive and at the same time the most efficient cable available 

for computer networks. 

 

Disadvantages: 
 

 Expensive as compared to other guided media. 

 

 Need special care while installation? 
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Infrared 
 

 The infrared light transmits data through the air and can propagate throughout a 

room, but will not penetrate walls.  

 

 It is a secure medium of signal transmission. 

 

 The infrared transmission has become common in TV remotes, automotive 

garage doors, wireless speakers etc. 

 

Advantages: 

 
 It is a line of sight transmission; therefore information passed to one device is 

not leaked to another device. 

 

 No government license is required for their use 

 

 

Disadvantages: 

 
 It is a line of sight transmission, therefore at a time only two devices can 

communicate. 

 

 The waves do not cross any solid object in between Performance drops with longer 

distances. 

 

Wireless Media 

Radio Waves: 

 
 They are widely used for communication, both indoors and outdoors. 

 

  Cordless phones, AM and FM radio broadcast, Garage door openers etc. are 
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 Examples of radio wave transmission. 

 

Advantages: 

 Relatively inexpensive than wired media. 

 

 It offers ease of communication over difficult terrain. 

 

 These waves are omni-directional, so the transmitting and receiving antennas 

need not be aligned. 

 

 

Disadvantages 

 The transmission can be interfered by motors or other electrical equipment. 

 

 Permission from concerned authorities is required for use of radio wave 

Transmission. 

 

 Less secure mode of transmission. 

Micro Waves 

 
 Microwaves travel in straight lines and cannot penetrate any solid object. Therefore for 

long distance microwave communication, high towers are built and microwave antennas are 

put on their top. 

 

 In the big cities where land is very costly and a lot of formalities have to be completed 

to get permission to dig land for cabling, microwave antennas can be put on top of high rise 

buildings and communication can be started in a short time. 

 

Advantages: 

 Free from land acquisition rights. 

 

 Relatively inexpensive than wired media. 

 

 Offers ease of communication over difficult terrain 
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Disadvantages: 

 

 The transmission is in straight lines so the transmitting and receiving antennas 

need to be properly aligned ( line of sight transmission). 

 

Bluetooth 

 
 Bluetooth technology uses radio waves in the frequency range of 2.402 GHz to 2.480 

GHz. This technology is used for short range communication (approx. 10m) in a variety of 

devices for wireless communication. 

 

  Baby monitors, door openers, and cell phones are some of the devices that utilize 

Bluetooth communication. 

 

 

Advantages: 

 
 Line of sight between communicating devices is not required. 

 

 Bluetooth can connect up to eight devices simultaneously. 

 

Disadvantages: 

 
 Slow data transfer rate (upto 1Mbps). 

 

Satellite Link  
 
 Satellite links are used for very long distance wireless communication which may range 

from intercity to intercontinental. The satellite system is very expensive but its area coverage 

and fringe benefits compensate for the expenses. 

 

Advantages: 
 

 Satellites cover large area of earth. 
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 Since communication over very long distances is possible, this becomes a commercially 

attractive option. 

 

Disadvantages: 
 

 This system is expensive. 

 

 Requires legal permissions. 

 
 

Data Communication Component 

 
The following are the basic components for working of a communication system. 

 

 Transmitter 

 Receiver 

 Medium 

 Message 

 Protocol 

 

 The transmitter sends the message and the receiver receives the message.  

 

 The medium is the channel over which the message is sent and the protocol is the set of 

rules that guides how the data is transmitted from encoding to decoding. 
 

 The message of course is central to all the components.  
 

 The message is the data that is being communicated. 
 

Transmitter:  

 
 The transmitter is the device that sends the message. 

 

 

 It can be a computer, workstation, telephone handset, video camera, and so on. 

 

www.Padasalai.Net                                                                         www.TrbTnpsc.com

https://www.trbtnpsc.com/2017/09/computer-instructor-trb-exam-study.html



 

 

SRIMAAN COACHING CENTRE-PG-TRB-COMPUTER 

INSTRUCTOR GRADE-I– NEW SYLLABUS 2019 STUDY 

MATERIAL -CONTACT:8072230063. 

2019-20 
SRIMAAN 

 

SRIMAAN  MATERIALS: TET/ ALL PGTRB/ TRB-COMPUTER INSTRUCTORS/ 

AEEO /TNUSRB-POLICE /TNPSC/ 

POLYTECHNIC TRB: MATHS / COMPUTER SCIENCE /IT / ECE / EEE / ENGLISH/ PHYSICS 

CHEMISTRY/  CIVIL/  MECHANICAL –CONTACT :8072230063. 

Page 14 

SRIMAAN 
8072230063 

 

Receiver:  

 
 The receiver is the device that receives the message. 

 
 It can be a computer, workstation, telephone handset, television, 

and so on. 
 

Medium: 

 
 The transmission medium is the physical path by which a message 
travels from sender to receiver. 
 

 It can consist of twisted pair wire, coaxial cable, fiber-optic cable, laser 
or radio waves (terrestrial or satellite microwave). 

 

Message:  

 
 The message is the transmission (data) to be communicated. 
 

  It can consist of text, number, pictures, sound, or video or any 
combination of these. 

 

Protocol:  

 
 A protocol is a set of rules that governs data communication. 

 

 It represents an agreement between the communicating devices.  
 

 Without a protocol, two devices may be connected but not 

communicating, just as a person speaking German cannot be 
understood by a person who speaks only Japanese. 
 

Based on Transmission Mode: 

 
 Transmission mode defines the direction of signal flow between two linked 

www.Padasalai.Net                                                                         www.TrbTnpsc.com

https://www.trbtnpsc.com/2017/09/computer-instructor-trb-exam-study.html



 

 

SRIMAAN COACHING CENTRE-PG-TRB-COMPUTER 

INSTRUCTOR GRADE-I– NEW SYLLABUS 2019 STUDY 

MATERIAL -CONTACT:8072230063. 

2019-20 
SRIMAAN 

 

SRIMAAN  MATERIALS: TET/ ALL PGTRB/ TRB-COMPUTER INSTRUCTORS/ 

AEEO /TNUSRB-POLICE /TNPSC/ 

POLYTECHNIC TRB: MATHS / COMPUTER SCIENCE /IT / ECE / EEE / ENGLISH/ PHYSICS 

CHEMISTRY/  CIVIL/  MECHANICAL –CONTACT :8072230063. 

Page 15 

SRIMAAN 
8072230063 

devices. There are three types of transmission modes. 

 

 Simplex 
 
 In simplex mode, the communication is unidirectional. Among the stations 

only one can transmit and the  other can only receive. 

 

 Half-Duplex 
 
 In half-Duplex mode, the communication is bidirectional. In this both 

station can sent and receive but not at the same time. 

 

 Full-Duplex 
 
 In Full-Duplex mode, both stations can transmit and receive 

simultaneously. 

 

Definition of computer network: 
 

 A computer network is a collection of interconnected computers and other devices 

which are able to communicate with each other and share hardware and software resources. 

 

Computer Network: 

 
 A network is a set of devices (often referred to as nodes) connected by communication 

links.  

 

 A node can be a computer, printer, or any other device capable of sending and/or 

receiving data generated by other nodes on the network. 

 

 

 Software modules in one system are used to communicate with one or more software 

modules in the distance System.  

 

 Such interfaces across a distance are termed as “peer-to-peer” interfaces; and the local 

interfaces are termed as “service” interfaces.  
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 The modules on each end are organized as a sequence of functions called “layers”.  

 

 The set of modules organized as layers is also commonly called a “protocol stack”. 

 

 Over the years, some layered models have been standardized. The ISO Open Systems 

Interconnection (ISO/OSI) layered model has seven layers and was developed by a set 

of committees under the auspices of International Standards Organization (ISO). 

 

 

Components of a Network 
 
 A computer network comprises the following components:   

A minimum of at least 2 computers 

 

 Cables that connect the computers to each other, although wireless 

communication is becoming more common . 

 

 A network interface device on each computer (this is called a network interface card or 

NIC).   

 

 A „Switch‟ used to switch the data from one point to another. Hubs are outdated and are 

little used for new installations. 

 

 

Advantages: 
 

 Resource Sharing 

 Cost saving 

 Collaborative user interaction 

 Time saving 

 Increased storage 
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NEW SYLLABUS 2019-2020 
STUDY MATERIAL AVAILABLE 

PG-TRB-COMPUTER INSTRUCTOR 

GRADE-I 

 
 PG-TRB COMPUTER INSTRUCTOR 
GRADE-I FULL STUDY MATERIAL 

AVAILABLE. 
 

 EDUCATIONAL PSYCHOLOGY  STUDY 
MATERIAL + QUESTION BANK 

AVAILABLE. 

 
 GK STUDY MATERIAL AVAILABLE. 

 

TO CONTACT 
8072230063 
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Network Devices 

 
 Other than the transmission media many other devices are required to form computer 

networks. Some of these devices are: 

 
MODEM: 
 

 A modem modulates outgoing digital signals from a computer or other 
digital device to analog signals for a conventional copper twisted pair 
telephone line and demodulates the incoming analog signal and converts it to 
a digital signal for the digital device. 
 

 In recent years, the 2400 bits per second modem that could carry e-

mail has become obsolete. 
 

 14.4 Kbps and 28.8 Kbps modems were temporary landing places on 
the way to the much higher bandwidth devices and carriers of 
tomorrow.  

 

 From early Basics of Data Communication and Computer Networking :: 39 

1998, most new personal computers came with 56 Kbps modems. 
 

  By comparison, using a digital Integrated Services Digital Network 
adapter instead of a conventional modem, the same telephone wire can 
now carry up to 128 Kbps. 

 

Types of Modems: 

 
 Landline Modems 

 Wireless Modems 
 LAN Modems 

 

IF YOU NEED STUDY MATERIAL . 
TO CONTACT:8072230063. 
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PG-TRB COMPUTER INSTRUCTOR-

GRADE-I 
COMPUTER SCIENCE FULL STUDY 

MATERIAL AVAILABLE. 

(NEW SYLLABUS-2019) 
 

TET/ PG-TRB / TNPSC CCSE G-IV 

GROUP 2A / AEEO/ TNUSRB-P0LICE 

STUDY MATERIALS AVAILABLE. 

 

GOVT.POLYTECHNIC TRB MATERIALS: 

 

 MATHEMATICS STUDY MATERIAL with Question Bank 
 

 ENGLISH STUDY MATERIAL with Question Bank 
 

 COMPUTER SCIENCE / IT STUDY MATERIAL with Question Bank  
 

 ECE  STUDY MATERIAL with Question Bank. 

 

 EEE  STUDY MATERIAL With Question  Bank. 
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 MECHANICAL STUDY MATERIAL With Question Bank. 

 

 CIVIL STUDY MATERIAL With Question Bank. 
 

 CHEMISTRY STUDY MATERIAL with Question Bank 
 

 PHYSICS STUDY MATERIAL with Question Bank. 
 

 

TNPSC CCSE GROUP-IV  STUDY MATERIAL 

AVAILABLE. 

 

PG-TRB  MATERIALS: 
 

 PG TRB: ENGLISH MATERIAL (QUESTION BANK) 
 

 PG TRB: MATHEMATICS MATERIAL (QUESTION BANK) (E/M) 

 

 PG TRB: PHYSICS MATERIAL (QUESTION BANK) (E/M) 
 

 PG TRB: CHEMISTRY MATEIAL (QUESTION BANK) (E/M) 

 

 PG TRB: COMMERCE MATERIAL (Tamil & English Medium) 
 

 PG TRB: ECONOMICS MATERIAL (QUESTION BANK) (T/M) 
 

 PG TRB: HISTORY MATERIAL (QUESTION BANK) (T/M) 
 

 PG TRB: ZOOLOGY MATERIAL (QUESTION BANK) (E/M) 
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 PG TRB: BOTANY MATERIAL (QUESTION BANK) (T/M) 

 

 

TET/PG-TRB: 
EDUCATIONAL PSYCHOLOGY  
STUDY MATERIAL AND TEST 

QUESTION PAPER AVAILABLE. 
 

AEEO EXAM 
 MATHEMATICS /ENGLISH STUDY MATERIAL.  

 

10% Discount for all materials. Materials are 

sending through COURIER. 
 

CONTACT 
 

8072230063 
 

THANK U 

SRIMAAN 
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