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Learning Objective

After Learning this unit you should be able to

e Know the Basic concept Computer Network

e Know the Different types of Signal Conversions

e Know the Switching Technique : Packet Switching , Circuit Switching
e Datagram Networks: Virtual- Circuit Network , Structure of Switch

You Can use the Following Learning Viden link related to above topic :

https://youtu.be/VwN91x5i25g
https://youtu.be/E4EletPD1M
https://youtu.be/mHvV_Tv8HDQ
https://youtu.be/SUiMvPSnKyM
https://youtu.be/szAonylSs
https://youtu.be/oUN-sGaFMTk
https://youtu.be/_OmEsPH1E4c
https://youtu.be/CugSZcij_g
https://youtu.be/nlfOiGNVGps

You Can also use the following Books

S.NO Book Title Author

1 Computer Networks (4th Edition Andrew S. Tanenbaum

2 Networking All-in-One For Dummies Doug Lowe
Natalia Olifer and Victor

computer Networks: Principles, Technologies, and Protocols
Olifer

3 for Network Design




Unit -2
Computer Networks

Signal Conversion:
Digital-to-Digital Conversion,
Analog-to-Digital Conversion,
Digital-toanalog Conversion,
Analog-to-analog Conversion.

Notes
A signal is an electrical or electromagnetic current that is used for carrying data from one device or
network to another.

Digital Transmission

Data can be represented either in analog or digital form. The computers used the digital form to store the information. Therefore, the datz needs to be
converted in digita! form so that it can be used by a computer.

Digital Signal — A digital signal is a signal that represents data as a sequence of discrete values; at any given
time it can only take on one of a finite number of values.

Analog Signal — An analog signal is any continuous signal for which the time varying feature of the signal is a
representation of some other time varying quantity i.e., analogous to another time varying signal

DIGITAL-TO-DIGITAL CONVERSION

Digital-to-digital encoding is the representation of digital information by a digital signal. When binary 1s
and 0s generated by the computer are translated into a sequence of voltage pulses that can be propagated
over a wire, this process is known as digital-to-digital encoding.
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Digital-to-digital encoding is divided into three categories:

o Unipolar Encoding
o Polar Encoding

o Bipolar Encoding

Unipolar

o Digital transmission system sends the voltage pulses over the medium link such as wire or cable.

In most types of encoding, one voltage level represents 0, and another voltage level represents 1.
o The polarity of each pulse determines whether it is positive or negative.

o This type of encoding is known as Unipolar encoding as it uses only one polarity.

o In Unipolar encoding, the polarity is assigned to the 1 binary state.

o In this, 1s are represented as a positive value and Os are represented as a zero value.

o In Unipolar Encoding, '1'is considered as a high voltage and ‘0" is considered as a zero voltage.

o Unipolar encoding is simpler and inexpensive to implement.



Polar

Polar encoding is an encoding scheme that uses two voltage levels: one is positive, and another is

(o]
negative.

o By using two voltage levels, an average voltage level is reduced, and the DC component problem
of unipolar encoding scheme is alleviated.

Bipolar

o Bipolar encoding scheme represents three voltage levels: positive, negative, and zero.

o In Bipolar encoding scheme, zero level represents binary 0, and binary 1 is represented by
alternating positive and negative voltages.

o If the first 1 bit is represented by positive amplitude, then the second 1 bit is represented by

negative voltage, third 1 bit is represented by the positive amplitude and so on. This alternation

can also occur even when the 1bits are not consecutive.

ANALOG-TO-DIGITAL CONVERSION

When an analog signal is digitalized, this is called an analog-to-digital conversion.

Suppose human sends a voice in the form of an analog signal, we need to digitalize the analog

signal which is less prone to noise. It requires a reduction in the number of values in an analog
message so that they can be represented in the digital stream.

In analog-to-digital conversion, the information contained in a continuous wave form is converted

in digital pulses.

What is Transmission media?

Transmission media is a communication channel that carries the information from the sender to the receiver.

Data is transmitted through the electromagnetic signals.

The main functionality of the transmission media is to carry the information in the form of bits

through LAN(Local Area Network).

It is a physical path between transmitter and receiver in data communication.
In a copper-based network, the bits in the form of electrical signals.

In a fibre based network, the bits in the form of light pulses.

In OSI(Open System Interconnection) phase, transmission media supports the Layer 1. Therefore, it is

considered to be as a Layer 1 component.

The electrical signals can be sent through the copper wire, fibre optics, atmosphere, water, and vacuum.

The characteristics and quality of data transmission are determined by the characteristics of medium and

signal.



© Transmission media is of two types are wired media and wireless media. In wired media, medium
characteristics are more important whereas, in wireless media, signal characteristics are more

important.

O

Different transmission media have different properties such as bandwidth, delay, cost and ease of

installation and maintenance.

o The transmission media is available in the lowest layer of the OSI reference model, i.e,, Physical
layer.

Classification Of Transmission Media:
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Guided Media

It is defined as the physical medium through which the signals are transmitted. It is also known as Bounded
media.

Types Of Guided media:
Twisted pair:

Twisted pair is a physical media made up of a pair of cables twisted with each other. A twisted pair cable is
cheap as compared to other transmission media. Installation of the twisted pair cable is easy, and it is a
lightweight cable. The frequency range for twisted pair cable is from 0 to 3.5KHz.

A twisted pair consists of two insulated copper wires arranged in a regular spiral pattern.

The degree of reduction in noise interference is determined by the number of turns per foot. Increasing the
number of turns per foot decreases noise interference.

Jacket Twisted Pair Bare Wire




Types of Twisted pair:

Unshielded Twisted Pair:

An unshielded twisted pair is widely used in telecommunication. Following are the categories of the
unshielded twisted pair cable:

Coaxial Cable

o Coaxial cable is very commonly used transmission media, for example, TV wire is usually a coaxial cable.
o The name of the cable is coaxial as it contains two conductors parallel to each other.
o It has a higher frequency as compared to Twisted pair cable.

o Theinner conductor of the coaxial cable is made up of copper, and the outer conductor is made up of copper
mesh. The middle core is made up of non-conductive cover that separates the inner conductor from the outer

conductor.

o The middle core is responsible for the data transferring whereas the copper mesh prevents from

the EMI(Electromagnetic interference).
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Coaxial cable is of two types:

1. Baseband transmission: It is defined as the process of transmitting a single signal at high speed.

2. Broadband transmission: It is defined as the process of transmitting multiple signals simultaneously.
Advantages Of Coaxial cable:
o The data can be transmitted at high speed.

o It has better shielding as compared to twisted pair cable.

o It provides higher bandwidth.

Disadvantages Of Coaxial cable:

o Itis more expensive as compared to twisted pair cable.

o Ifany fault occurs in the cable causes the failure in the entire network.




Fibre Optic

o Fibre optic cable is a cable that uses electrical signals for communication.

o Fibre optic is a cable that holds the optical fibres coated in plastic that are used to send the data by pulses of
light.

o The plastic coating protects the optical fibres from heat, cold, electromagnetic interference from other types
of wiring.

o Fibre optics provide faster data transmission than copper wires.

Diagrammatic representation of fibre optic cable:

Core
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Basic elements of Fibre optic cable:

o Core: The optical fibre consists of a narrow strand of glass or plastic known as a core. A core is a light

transmission area of the fibre. The more the area of the core, the more light will be transmitted into the fibre.

o Cladding: The concentric layer of glass is known as cladding. The main functionality of the cladding is to
provide the lower refractive index at the core interface as to cause the reflection within the core so that the

light waves are transmitted through the fibre.

o Jacket: The protective coating consisting of plastic is known as a jacket. The main purpose of a jacket is to

preserve the fibre strength, absorb shock and extra fibre protection.

UnGuided Transmission

o Anunguided transmission transmits the electromagnetic waves without using any physical medium. Therefore

it is also known as wireless transmission.

o Inunguided media, air is the media through which the electromagnetic energy can flow easily.

Unguided transmission is broadly classified into three categories:

Radio waves

o Radio waves are the electromagnetic waves that are transmitted in all the directions of free space.

o Radio waves are omnidirectional, i.e, the signals are propagated in all the directions.



o The range in frequencies of radio waves is from 3Khz to 1 khz.
o Inthe case of radio waves, the sending and receiving antenna are not aligned, i.e,, the wave sent by the sending

antenna can be received by any receiving antenna.

o An example of the radio wave is FM radio.
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Applications Of Radio waves:

o A Radio wave is usefu! for multicasting when there is one sender and many receivers.

o An FM radio, television, cordless phones are examples of a radio wave.

Advantages Of Radio transmission:

o Radio transmission is mainly used for wide area networks and mobile cellular phones.
o Radio waves cover a large area, and they can penetrate the walls.

o Radio transmission provides a higher transmission rate.

Microwaves

Types Of Microwave
‘Transmission

Satellite mxcrow ave

Microwaves are of two types:

o Terrestrial microwave



O

Satellite microwave communication.

Terrestrial Microwave Transmission

o

Terrestrial Microwave transmission is a technology that transmits the focused beam of a radio signal from one

ground-based microwave transmission antenna to another.
Microwaves are the electromagnetic waves having the frequency in the range from 1GHz to 1000 GHz.

Microwaves are unidirectional as the sending and receiving antenna is to be aligned, i.e, the waves sent by

the sending antenna are narrowly focussed.
In this case, antennas are mounted on the towers to send a beam to another antenna which is km away.

It works on the line of sight transmission, i.e,, the antennas mounted on the towers are the direct sight of each

other.

Characteristics of Microwave:

Frequency range: The frequency range of terrestrial microwave is from 4-6 GHz to 21-23 GHz.
Bandwidth: It supports the bandwidth from 1 to 10 Mbps.

Short distance: It is inexpensive for short distance.

Long distance: It is expensive as it requires a higher tower for a longer distance.

Attenuation: Attenuation means loss of signal. It is affected by environmental conditions and antenna size.

Advantages Of Microwave:

o

Microwave transmission is cheaper than using cables.
It is free from land acquisition as it does not require any land for the installation of cables.

Microwave transmission provides an easy communication in terrains as the installation of cable in terrain is

quite a difficult task.

Communication over oceans can be achieved by using microwave transmission.

Disadvantages of Microwave transmission:

(o]

Eavesdropping: An eavesdropping creates insecure communication. Any malicious user can catch the signal

in the air by using its own antenna.
Out of phase signal: A signal can be moved out of phase by using microwave transmission.

Susceptible to weather condition: A microwave transmission is susceptible to weather condition. This means

that any environmental change such as rain, wind can distort the signal.

Bandwidth limited: Allocation of bandwidth is limited in the case of microwave transmission.

Satellite Microwave Communication

o

A satellite is a physical object that revolves around the earth at a known height.

o Satellite communication is more reliable nowadays as it offers more flexibility than cable and fibre optic

systems.
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o We can communicate with any point on the globe by using satellite communication.

How Does Satellite work?

The satellite accepts the signal that is transmitted from the earth station, and it amplifies the signal. The
amplified signal is retransmitted to another earth station.

Advantages Of Satellite Microwave Communication:

o The coverage area of a satellite microwave is more than the terrestrial microwave.

o The transmission cost of the satellite is independent of the distance from the centre of the coverage area.
o Satellite communication is used in mobile and wireless communication applications.

o ltis easy to install.

o Itisused in a wide variety of applications such as weather forecasting, radio/TV signal broadcasting, mobile

communication, etc.

Disadvantages Of Satellite Microwave Communication:

o Satellite designing and development requires more time and higher cost.
o The Satellite needs to be monitored and controlled on regular periods so that it remains in orbit.

o The life of the satellite is about 12-15 years. Due to this reason, another launch of the satellite has to be

planned before it becomes non-functional.

Infrared

o Aninfrared transmission is a wireless technology used for communication over short ranges.
o The frequency of the infrared in the range from 300 GHz to 400 THz.

o lItis used for short-range communication such as data transfer between two cell phones, TV remote operation,

data transfer between a computer and cell phone resides in the same closed area.

Characteristics Of Infrared:

o It supports high bandwidth, and hence the data rate will be very high.

o Infrared waves cannot penetrate the walls. Therefore, the infrared communication in one room cannot be

interrupted by the nearby rooms.
o Aninfrared communication provides better security with minimum interference.

o Infrared communication is unreliable outside the building because the sun rays will interfere with the infrared

waves.



Switching techniques

In large networks, there can be multiple paths from sender to receiver. The switching technique will decide the best route for data
transmission.

Classification Of Switching Techniques
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Circuit Switching

o

Circuit switching is a switching technique that establishes a dedicated path between sender and

receiver.

In the Circuit Switching Technique, once the connection is established then the dedicated path will

remain to exist until the connection is terminated.
Circuit switching in a network operates in a similar way as the telephone works.
A complete end-to-end path must exist before the communication takes place.

In case of circuit switching technique, when any user wants to send the data, voice, video, a request
signal is sent to the receiver then the receiver sends back the acknowledgment to ensure the
availability of the dedicated path. After receiving the acknowledgment, dedicated path transfers the
data.

Circuit switching is used in public telephone network. It is used for voice transmission.

Fixed data can be transferred at a time in circuit switching technology.

...................

Message Switching

Message Switching is a switching technique in which a message is transferred as a complete unit

and routed through intermediate nodes at which it is stored and forwarded.

In Message Switching technique, there is no establishment of a dedicated path between the sender

and receiver.

The destination address is appended to the message. Message Switching provides a dynamic
routing as the message is routed through the intermediate nodes based on the information
available in the message.

Message switches are programmed in such a way so that they can provide the most efficient routes.

Each and every node stores the entire message and then forward it to the next node. This type of

network is known as store and forward network.



o Message switching treats each message as an independent entity.

o
Packet Switching
o The packet switching is a switching technique in which the message is sent in one go, but it is
divided into smaller pieces, and they are sent individually.
o The message splits into smaller pieces known as packets and packets are given a unique number
to identify their order at the receiving end.
(o]

Every packet contains some information in its headers such as source address, destination address
and sequence number.

o Packets will travel across the network, taking the shortest path as possible.
o Allthe packets are reassembled at the receiving end in correct order.
o Ifany packet is missing or corrupted, then the message will be sent to resend the message.

o If the correct order of the packets is reached, then the acknowledgment message will be sent.

Virtual — circuit and datagram networks are categories of packet switching network. In virtual
circuits, a virtual path is established between the source and the destination systems through
which the data packets are transferred from the source to the destination.



