Computer Networks 1-2 Physical Layer

Data Communication

o Data communications is the exchange of data between two devices by means of
any transmission medium. The effectiveness of data communication system
depends on three fundamental characteristics delivery, accuracy and timeliness.

1. Delivery : The data must be delivered to the intended device or user.
2. Accuracy : The data must be delivered accurately i.e. without alteration.

3. Timeliness : The system must deliver data in a timely manner.

Data Communication System

o A data communication system consists of five components.
1) Message 2) Sender 3} Receiver
4) Medium 5) Protocol

Fig. 1.1.1 shows components of data communication system.

Protocol
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Fig. 1.1.1 Data communication components

1. Message : The méssage is data or information to be communicated. It can be text,

numbers, pictures or sound.

2. Sender : The sender is device that sends data. Various devices can be used to send
the data.

3. Receiver : The receiver receives the information/ Bmwmmmm transmitted by sender.

4. Medium : It is a physical path through which message passes from sender to

receiver. The transmission medium can be twisted-pair cable, co-axial cable, fiber-optic,

cable or radiowaves.

5. Protocol : Protocol is a set of rules that governs data communications. Protocol is a
predecided terms for.communication.
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Direction of Data Flow

o Communication between two devices ie. sender and receiver can be of three
types :
1. Simplex
2. Half-Duplex

3. Full-Duplex

1. Simplex
o In simplex mode of communication, data can flow in one direction only
(unidirectional). One device can transmit data and other device accepts the data
and works accordingly. Fig. 1.1.2 shows simplex communication mode.

cPU

Monitor

Direction of data
e

Fig. 1.1.2 Simplex communication

o Typical example of simplex communication is a computer system, data from flow
from CPU to monitor or from keyboard to monitor in one direction only.

2. Half-Duplex
o In half-duplex mode of communication each station can transmit or receive the
message (data). Fig. 1.1.3 shows half-duplex communication mode.

Data flow (t;) —=

—— Data flow (t,)

Work station - 1 Work station - 2

Fig. 1.1.3 Half-duplex ooE:.E.:_omzo:

e An important condition in half-duplex mode is that both devices cannot transmit
at a time. The entire channel capacity is used by any device transmitting at that
time.

3. Full-Duplex

o In full-duplex mode, both stations can transmit and receive simultaneously. Fig.

1.14 shows full-duplex mode of communication.
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Computer Networks 1-6 Physical Layer

» Four types of topologies are commonly used in the network. Hrmv\ are bus, star,

ring and mesh topology.

Bus Topology

* Bus topology also called horizontal topology.

e In bus topology, multiple devices are connected one by one, by means of
connectors or drop cables. .

* When one computer sends a signal up (and down) the wire, all the computers on
the network receive the information, but only one accepts the information (using
address matching). The rest discard the message.

* Bus is passive topology because it requires termination. Cable cannot be left
unterminated in a bus network.

Server Node Node

Bus

Node Node

Fig. 1.3.1 Bus topology
Advantages of Bus :
1) Easy to use and easy to install.
2) Needs fewer physical connectivity devices.
3) A repeater can also be used to extend a bus topology network.
4)

Low cost.

e

Disadvantages of Bus : R
1) Heavy network traffic can slow a bus considerably.
Tt is difficult to troubleshoot a bus. __Av

Difficult to add new node.

o

2)
3) Failure of cable affects all devices on the network.
4)
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Star Topology

+ A star topology consists of a number of devices connected by point-to-point links
to a central hub. ‘
o Easy to control and traffic flow is simple.

e Data travels from the sender to central hub and then to the receiver.

Node

Server Node

. Switeh

! L Node

Node

- Switch:

Node

Node

Node
Fig. 1.3.2 Star topology

Advantages of Star Topology :
1) It is easy to modify and add new nodes to a star network without disturbing the
rest of the network.
2) Troubleshooting techniques are easy.

3) Failures of any node do not bring down the whole star network.

Disadvantages of Star Network :
1) If the central hub fails, the whole network fails to operate.

2) Each device requires its own cable segment.

3) Installation can be moderately difficult, especially in the hierarchical network.
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Computer Networks 1-10 Physical Layer

m:m requires. proper _termination. GmEm
cannot be left _.SEHBSH&

mcw is @ nmmmZm :m:zo% Sno_o@\

There is loss in data EHmmEJ\ as Em bus
length increases.

It uses woSn ,,Mno,;.,_, Bﬁmuogv
noBBsEnmao:_Swm S

Recommended: ‘when Hmamm ES&Q of
devices are. to be attached.

Hybrid Topology

A hybird topology is a combination of two or more topologies. For example, bus
topology connected in each branch of star network is shown in the Fig. 1.3.5.

Node Node Node
Node Node Node

mi_.az “
Node Node Nod

Fig. 1.3.5 Hybrid topology

University Question

1. State and explain four basic network topologies and write advantages of each type.
SPPU : May-12, Marks 6

E Network Types

EWEE Local Area Network (LAN)

o The IEEE 802 LAN is a popularly used shared medium peer-to-peer
communications network that broadcasts information for all stations to receive,

TECHNICAL PUBLICATIONS™- An up thrust for knowledge
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* The LAN enables stations to communicate directly using a common physical
medium on a point-to-point basis without any intermediate switching node being

required.

m. A LAN is a system composed of computer hardware and transmission media and
B = g =

software.

e LANs are privately owned networks within a single building or campus of upto
few km in range. It generally use only one type of transmission media.

» Depends upon application and cost, various topology used in LAN. (e.g. star, bus,
ring).

* The basic idea of a LAN is to provide easy access to Data Terminal Equipment

o

(DTEs) within the office. These DTEs are not only nonﬂwima but other devices,
such as printer, plotters and electronic files and databases.

¢ Fig. 1.4.1 shows the local area networks.

G L
o o O

Fig. 1.4.1 LAN

» LAN can provide users

D~ Flexibility /
Reliability

4) Adaptability

) Secarty

6) Transparent interface

/\d\hnnmmm to the other LAN and WAN

8)-Hardware and software sharing

rwvm&:qm:wlma management

F@\H.i/\\&m ownership of the LAN.

o Attributes of LAN

1) The LAN transmits data amongst user stations.
\

2) The LAN transmission capacity is more than 1 Mbps.

3) The LAN channel s typically privately owned by the organization using
the facility.

TECHNICAL PUBLICATIONS™- An up thrust for knowledge
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Computer Networks 1-14 Physical Layer

¢ The switching elements are basically computers and they are called packet
switching nodes, intermediate systems and data switching exchanges. These
switching elements are also called routers.

Each host is connected to a LAN on which a router is present. Sometimes the host
can be directly connected to the router. The interconnection of routers forms the
subnet.

In the WAN, when the packet is sent from one router to another via one or more
intermediate routers, the packet is received at each intermediate router in its
entirety. This packet is stored in that router until the required output line is free.
The subnet which uses this principle is called point-to-point, store and forward, or
packet switched subnet.

» Almost all the WANs use store and forward subnets.

o If the packets are small and of same size, they are also called cells.

¢ In the point-to-point subnet, the router interconnection topology becomes

V important. WANs can also use satellite or ground radio system. The routers have
antenna, through which they can send or receive data, they can listen from

satellite.

¢ WAN uses hierarchical addressing because they facilitate routing. Addressing is
required to identify which network input is to be connected to which network

output.

% Comparison between LAN, WAN and MAN
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‘Used for time Qﬁﬁ&@@%z@mos.

,D.u:mammmo: ;mwmmm_ w Emr :

Easy to design m,Em maintain.

. LANis Eommn%mbm in nature.

Transmission medium is:co-axial-or . UTP
cable. : i

,r>Z ao_mm,, ,zon.;“m&wm,n H,moHB ?owumwmo:
delag. iR

Wireless Networks

A wireless LAN or WLAN is a wireless local area network that uses radio waves
as its carrier. The last link with the users is wireless, to give a network connection
to all users in a building or campus. The backbone network usually uses cables.

Wireless LANs operate in almost the same way as wired LANs, using the same
networking protocols and supporting the most of the same applications.

How are WLANSs Different ?

1.
2.

3.
4,
5.

6
7.

They use specialized physical and data link protocols

They integrate into existing networks through access points which provide a
bridging function

They let you stay cornected as you roam from one coverage area to another
They have unique security considerations

They have specific interoperability requirements

. They require different hardware

They offer performance that differs from wired LAN.

Physical Layer: The wireless NIC takes frames of data from the link layer,
scrambles the data in a predetermined way, then uses the modified data stream to
modulate a radio carrier signal. :

Data Link Layer: Uses Carriers-Sense-Multiple-Access with Collision Avoidance
(CSMA/CA).

Wireless Access Points (APs) is a small device that bridges wireless traffic to your
network. Most access point's bridge wireless LANs into Ethernet networks, but
Token-Ring options are available as well.

TECHNICAL PUBLICATIONS - An up thrust for knowledge
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Computer Networks 1-18 Physical Layer

Interfaces and Services

* The process provides a common technique for the layer to communicate with each
other. The standard terminology used for layered networks to request services is
provided.

* In Fig. 152 the layers N+1, N and N-1 are involved in the communication
process for layer communication, with each other.

Layer N + 1

gilel

PCI -SDU

N

PDU
Layer N

DU
Layer N -1

Sbu

ICI

Etc.
Fig. 1.5.2 Communication between layers
* Following components are involved and their function is as follows :
1. Service Data Unit (SDU)
Protocol Control Information (PCI)
Protocol Data Unit (PDU)
Interface Control Informnation (ICI)

Interface Data Unit (IDU)

N

G w
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¢ When the IDU from layer N+1 passes to layer N, it becomes the SDU to that
layer. PCI is added to SDU at layer N. ICI performs its function and is discarded.
Another ICI is added to PDU at layer N and it becomes IDU to layer N-1. Thus a
full protocol unit is passed through each layer.

» Each layer adds header to data. This header is used by the peer layer entity at
another node of the network to invoke function. This process repeats itself through
each layer.

* As each unit traverses through the layer, it has a header added to it i.e. user data
and header (SDU and PCI). This full protocol data unit is passed onto the
communication path, where it arrives at the receiving site.

Transmitting Receiving
__Immaml,_ _ ' Data _ _.Immaml _ _ “Data _
/ v
_ Data Tf N+ 1 Layer |i|* Im\mam:,_ Data _o
| Header2| | Header1| Data |

N—_—ve

_.Immmmw,mp_ _,,Im,mmmﬂ\ﬂ. _ - Data _

Hyar] Header 3] Header2] Header 1] Data |

ites in a network

Fig. 1.5.3 Communication between two s
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Computer Networks 1-22 Physical Layer

Principles in defining OSI layers

¢ Following principles are used in defining the OSI layers.

1. ; create so many layers as to make the system engineering task of
describing and integrating the layers more difficult than necessary.

\ . . .
K w.Qmmﬁmmwoczmmﬁwmﬁmwo_:ﬁsﬁﬁmEmmmmnzw:osgmmaﬁnmmnm:vmmEm:
\ and the number of interrelations across the boundary are minimized.

}

3. Create separate layers to handle function that are Bm:mmmz% different in the
process performed.

4. Collect similar functions into the same layer.

5. Select the boundaries at a point which past experience has demonstrated to be
successful.

6. Create a layer of easily localized functions so that the layer could be totally
redesigned and its protocols changed in a major way to take advantage of new
advances in architecture, hardware or software ﬁmngo_om% without changing
the services expected from and provided to the adjacent layers.

7. Create a boundary where it may be useful at some points in time to have the
corresponding interface standardized.

8. Create a layer where there is a need for a different level of abstraction in the
handling of data.

9. Allow changes of functions or protocols to be made within a layer without
affecting other layers.

10.  Create for each layer boundaries with its upper and lower layer only.

*» Fig. 1.6.1 shows the OSI 7 layer reference model.
End host End host

APDU 7 ; Application Protocol y
: : Protocol
PPDU 6 Presentation 107000
— e Protocol
SPDU 5 Session
e - Protocol
TPDU 4 Transport
Packet 3 | Network  Network
Frame 2
Bit 1

e
" Internal protocol

Fig. 1.6.1 Layer of OSI model
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Layers in OSI Models

1..Physical Layer
* Physical layer is the lowest layer of the OSI model. Physical layer co-ordinates the
functions required to transmit a bit stream over a communication channel. It deals
with electrical and mechanical specifications of interface and transmission media. It
also deals with procedures and functions required for transmission. ~

* The position of physical layer with transmission medium and the next layer (data
link layer) is shown in Fig. 1.6.2

“From m,%m; link layer : J.o,,nm,ﬁm Jink layer:

Node - 1 Node - 2

Physical

- Physical

- Bit'streamn
: ; layer

Physical —»] - Bit stream’
layer : .

Fig. 1.6.2 Physical layer

Functions of Physical Layer

1. Physical characteristics of interfaces and media : The design issue of physical
layer considers the characteristics of interface between devices and transmission media.

2. Representation of bits : Physical layer encodes the bit stream into electrical or
optical signal.

3. Data rate : The physical layer defines the duration of a bit which is called as data
rate or transmission rate.

4. Synchronization of bits: The transmission rate and receiving rate must be same.
This is done by synchronizing clocks at sender and receiver. Physical layer performs this
function.

2. Data Link Layer
* The data link layer is responsible for transmitting frames from one node to the
next. It transforms the physical layer to a reliable link making it an error free link
to upper layer. Fig. 1.6.3 shows data link layer. (See Fig. 1.6.3 on next page.)

Functions of Data Link Layer

1. Framing : The frames received from network layer is divided into manageable data
units called frames.

TECHNICAL PUBLICATIONS - An up thrust for knowledge
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Computer Networks 1-26 Physical Layer

2. Segmentation and reassembly : A message is divided into segments, each segment

contains a sequence number which enables transport layer to reassemble at destination.

3. Connection control : Transport layer performs connectionless or connection oriented
services with the destination machine.

4. Flow control : Transport layer performs end-to-end flow control while data link
layer performs it across the link.

5. Error control : Error control at this layer is performed on end-to-end basis rather
than across the link. The transport layer ensures error free transmission,

5. Session Layer :
» The session layer is network dialog controller i.e. it establishes and synchronizes

the interaction between communication system. Fig. 1.6.6 shows session layer.

From presentation layer

_. - Da

Im,mm,ﬂm_wm. g

:mmamwm Syneh ~ |Synch

Session layer

Session layer

To transport [ayer

Fig. 1.6.6 Session layer

Functions of Session Layer

1. Dialog control : Communication between two processes take place in either half
duplex or full-duplex mode. The session layer manages dialog control for this

communication.

2. Synchronization : Session layer adds synchronization points into stream of data.
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6. Presentation Layer :

o The presentation layer deals with syntax and semantics of the information being
exchanged. Fig. 1.6.7 shows presentation layer:

From application layer To application layer

iData LUV patan L7

Presentation
layer

‘Decoded: amoQEma, :

‘Encoded, encrypted | .
i and decompressed data

and gompressed data

Header 6

Data s 0 b e

To session layer From session layer

Fig. 1.6.7 Presentation layer
Functions of Presentation Layer

1. Translation : Different computers use different encoding systems. The presentation
layer maintains interoperability between the two encoding systems.

2. Encryption : Encryption is transforming sender information to other form to ensure
privacy while transmission. Decryption is a reverse process.

3. Compression : Compression is a technique-of reducing number of bits required to
represent the data.

7. Application Layer
* Application layer is responsible for accessing the network by user. It provides user
interfaces and other supporting services such as e-mail, remote file access, file
transfer, sharing database, message handling (X.400), directory services (X.500).
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These protocols provide for transmission and reception of transport requests and
handle network level control. The TCP/IP internet layer moves data from one host
to another; even if the hosts are on different networks. The primary protocol used
to move data is the Internet Protocol (IP), which provides the following services :
a. Addressing : Determining the route to deliver data to the destination host.

b. Fragmentation : Breaking the messages into pieces if an intervening network
cannot handle a large message.

It provides a connectionless method of delivering data from one host to another. It
does not guarantee delivery and does not provide sequencing of datagrams. It
attaches a header to datagram that includes source address and the destination
address, both of which are unique internet addresses.

Host to network : This layer is also called network interface layer. This layer is
same as physical and data link layer of OSI model. Host to network layer cannot
define any protocol. It is responsible for accpeting and transmitting IP datagrams.
This layer may consist of a device driver in the operating system and the

corresponding network interface card in the machine.

Comparison of the 0S| and TCP/IP Protocol Suite

OSI

7 layers

Model - was first defined . before
implementation takes place. ;

OSI miodel based on three concept
i.e. service, interface and protocol:

OSI-model gives WSBDH%Q reliable
delivery of packet.

< O8I does
working.

not* support- ~internet

mﬂﬁanwma.bm.

Support” . connectionless” and
onnec jon-oriented - "communication’
in the network layer.

1.

2

(\\n

2. Differentiate OS! reference model gnd TCP/IP.

Explain the TCP / IP model with protocols at each layer.
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4. Compare OSI and TCP / IP network reference models.

TCP /IP.
Addressing
¢ An Internet employing TCP/IP protocols uses four levels of addresses :
1. Physical (Link) addresses 2. Logical (IP) addresses
3. Port addresses 4. Specific addresses
o Fig. 1.8.1 shows level of addresses in TCP/IP.
Addresses
1| 2 3 g
‘ Physical Logical . Port Specific
addresses addresses - addresses addresses

Fig. 1.8.1 Addresses in TCP/IP

¢ Each address type is related to a specific layer in TCP/IP architecture.
Fig. 1.8.2 shows the relationship of layers and addresses in TCP/IP.

Application layer

Transport layer

Network layer

Data link layer

Physical layer

Specific addresses

-Port addresses

Logical:addresses

EETED>

Physical addresses

Fig. 1.8.2 TCP/IP layers and associated addresses
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Classification of Transmission Media

. ifiod i . Following factors determine the data rate and distance -
, * The transmission medium can be mainly classified into two types, 1. Bandwidih 2. Transmissic fmpairment
L. Bounded or guided media

3. Interference 4. Number of receivers.

2. Unbounded or unguided media.

i ¢ Bounded or guided media 1. Bandwidth : The greater the bandwidth of the signal, the higher the data rate can be
Depending on the type of transmission medium used the bounded media can be achieved.

ified i es. T e . -
further classified into three P 2. Transmission impairments : Transmission Impairment such as attenuation, limit the

1. Twisted pair cable 2.  Co-axial cable 3. Fiber optic cable. distance (repeater spacing) for guided media. Twisted pair generally suffer more
The bounded media is also called as wired media. impairment than co-axial cable.

¢ Unbounded or unguided media

. 3. Interference : In overlapping fre e bands f; 0 ti ignals can distort
Umﬁmbnﬁbm on Z;m BmﬁTOQ Cm E.mbmdimmwob Z.ﬂm FEUOFSQmQ an:m can Um mCHZJmH. n mﬁﬁzbm @C an\ gl rom c Bﬁm _Dm m_mbmm can qaistort or

wipe out a signal. This is an interference which is a problem for both guided and

classified into two types. unguided media. For guided media interference is caused by emissions from nearby

‘ 1. Microwave links or radio links. cables. Since they are bounded together. wnommn shielding of guided media can minimize
| 2. Infrared this problem.
Fig- 1.9.1 indicates the classification of transmission media. 4. Number of receivers : A guided media is used either for point-to-point link or a

shared link with multiple attachments. In multiple attachments, each attachment

Transmission media introduces some attenuation and distortion on the link, this limits the distance and data
Lransmissi

rate.
ﬁ « 2] Guided or unguided media :
Bounded ~ Unbounded : * Depending on the type of application and geographical situation suitable guided
r : Or i i ia i
wide %Em%m unguided media or unguided media is chosen.

“ * For long distance point-to-point transmission guided media are suitable.

! 1

* For long distance broadcasting transmission unguided media like microwave links
are chosen.

?Sm.ﬁma Co-axial| | Fiber.optic _S_Qos\m,\m
cale | | catle | | cabe rado ks
Fig. 1.9.1 Classification of transmission media ﬁ 1. Compare guided and unguided transmission medin.
, | Selection of Transmission Media T Guided Media

* The selection of transmission medium depends on following factors

1. Design factors 2. Guided or unguided media. Twisted Pair (TP) Cable

* Twisted pair is least expensive and most widely used. A Twisted Pair (TP)
consists of two insulated copper wires arranged in a regular spiral pattern. A wire
pair acts as a single communication link.

1] Design factors :
. ¢ The key factors for designing a transmission system is data rate and distance of
transmission.
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Color-code
insulation

Copper
conductor

Shielding

Plastic —»
encasement

Fig. 1.10.2 Shielded twisted pair (STP) cable

Applications of TP Cable
1) Twisted pair cable used for both analog and digital signals.

2) Twisted pair cable are used in telephone network.

3) In LAN, TP wires are mainly use for low cost, low performance applications.

Comparison of UTP and STP

Parameter

‘Data rate

Cable length

Electrical Eﬁm&mwmm,n,m Less suscej ble to Eﬂmmﬂmmgﬂm;

ross-talk:

- E,Eummmw

Cost

Co-axial Cable

hollow outer cylindrical conductor that surrounds a single inner wire conductor.

Co-axial cable is used to transmit both analog and digital signals. Data transfer

.
—_——

rate of co-axial cable is used to transmit both analog and digital signals. Data

transfer rate of co-axial cable is in between TP and fiber optic cable.

It is made up of two conductors that share the common axis. It consists of a

Computer Networks 7-39 Physical Layer

e Co-axial cable is classified by 7 size (RG) and by the cable resistance to_direct or
alternating electric currents. Following are some co-axial cable commonly used in

networking. RG means Government Ratings.
50 ohm, RG - 8 and RG - 11 for thick mmmmmvwr
50 ohm, RG - 58 used for thin Ethernet.

e 75 ohms, RG - mwlcmma mOw cable TV.

e 93 ohm, RG - 62 used for ARC net.
¢ 1t is relatively inexpensive. The cost for thin co-axial cable is less than STP. Thick

co-axial is more expensive than STP. Installation is relatively simple. Co-axial cable
—————

must be grounded

and terminated.

* A typical data rate for today’s co-axial network is 10 Mbps, although potential is
higher. It suffers from attenuation. Fig. 1.10.3 shows the co-axial cable.

~ Wire mesh _u_‘.oﬁmofm.
Insulating  conductor plastic covering
Copper material /

oomw /

Fig. 1.10.3 Co-axial cable

1. Characteristic of co-axial cable
s Co-axial cable has the following characteristics

1. 10 Mbps is the transmission rate.

2. Maximum cable length for thinnet is 185 meters and for thicknet is 500 meters.
3. Flexible and easy to work with thinpet.

4. Ethernet designation to 10 base N (thinnet) or 10 base 5 (thicknet).

5. Less expensive than fiber optics cable but more expensive than twisted pair.

6. Good resistance to electrical interference. 3 e

2. Advantages of co-axial oma_m
1. Co-axial cable used for both data transmission. ie. analog and digital data

transmission.
2. It has higher bandwidth.
3. Easy to handle and relatively inexpensive as compared to fiber optic cables.
4. It uses for longer distances at higher data rates.

5. Excellent noise immumnity.
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o~

N =
1|nd : g2
N = IN. vr Z,> Zxﬂ ”<:_|3N
where d = Diameter of core

N, = Numerical aperture

A = Wavelength of light ray

Fiber Optic Configuration

* Depending on the refractive index profile of fiber and modes of fiber there exist
three types of optical fiber configurations. These optic-fiber configurations are -
i) Single-mode step-index fiber.
1i) Multimode step-index fiber.
iii) Multimode graded-index fiber.

Single-Mode Step-Index Fiber
* In single-mode step-index fiber has a central core that is sufficiently small so that
there is essentially only one path for light ray through the cable. The light ray is
propagated in the fiber through reflections. Typical core sizes are 2 to 15 pum. The
disadvantage of this type of cable is that because of extremely small size

interconnection of cables and interfacing with source is difficult.

Multimode

Fig. 1.10.4 Propagation modes

Multimode Step-Index Fiber
* Multimode step-index fiber is most widely used type. It is easy to manufacture.
Its core diameter is 50 to 1000 um ie. large aperture and allows more light to
enter the cable. The light rays are propagated down the core in zigzag manner.
There are many paths that a light ray may follow during the propagation. .
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Multimode Graded-Index Fiber
* The core size of multimode graded-index fiber cable is varying from
50 to 100 um range. The light ray is propagated through the refraction. The light
ray enters the fiber at many different angles. As the light propagates across the
core toward the center it is intersecting a less dense to more dense medium.
Therefore the light rays are being constantly being refracted and ray is bending
continuously. This cable is mostly used for Iong distance communication.

| Characteristics of Fibre Optic Cable

* Fibre optic cable has the following characteristics :

1
2
3
4
5
6
7
8

- Transmission rate of 100 Mbps.

- Not affected by the electrical interference.

. Most expensive cable.

. FOC support cable length of 2 km or more.

. It supports voice, video and data.

. It provides most secured media.

- Commonly used as backbones between buildings and token ring networks.

. Not very flexible, difficult to work.

Advantages and Disadvantages of Optical Fiber

Advantages

1. Wide bandwidth : The light wave occupies the frequency range between
2x10"2 Hz to 3.7x10'2 Hz. Thus the information carrying capability of fiber
optic cables is much higher.

2. Low losses : Fiber optic cables offers less signal attenuation over long distances.

Typically it is less than 1 dB/km.
- Immune to cross talk : Since fiber optic cables are non-conductors of electricity

hence they do not produce magnetic field. Thus fiber optic cables are immune to
cross talk between cables caused by magnetic induction.

W

'

- Interference immune : Fiber optic cables are immune to conductive and radiative
interferences caused by electrical noise sources such as lightening, electric motors,
fluorescent lights.

[42]

- Light weight : As fiber cables are made of silica glass or plastic which is much
lighter than copper or aluminium cables. Light weight fiber cables are cheaper to
transport.

TECHNICAL PUBLICATIONS - An up thrust for knowledge
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Computer Networks 1-46 Physical Layer

In Ethernet cable, there are eight wires, which are each a different colour. Four of
them are solid colours, while the other four are striped. R] - 45 cables can be wired in
two different ways. One version is called T-568A and the other is T-568B. These wiring

standards are listed below :

T-568A

,,SEE / O,Hmm,b (Receive o

mem%.%mn&«m |,,v R

,;E&m / O,Bnmm AHB:EE» +)

Blue

White /:Blue

-Orange. (Transmit )

White / Brown

‘Brown

The T-568B wiring scheme is by far the most common, though many devices support
the T-568A wiring scheme as well. Some networking applications require a crossover
Ethernet cable, which has a T-568A connector on one end and a T-568B connector on the
other. This type of cable is typically used for direct computer-to-computer connections
when there is no router, hub or switch available.

| Cable Connectors

Co-axial cable connectors are also known as BNC connectors. BNC connectors are
used in - Cable TVs, Ethernet network. BNC connectors can branch out a cable for
connection to a computer or other device. Three different variations of BNC connectors
are BNC connector, BNC-T and BNC terminator. Fig. 1.10.6 shows these connectors.

BNCT
Cable F

BNC connector

50-ohm Ground
BNC terminator wire

Fig.1.10.6 BNC connectors
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Fiber Optic Cable Connectors

s Three different types of connectors are used for connecting fiber optic cables.
These are -
1. Subscriber Channel (SC) connector.
2. Straight Tip (ST) connector.

3. MT-RJ connector.

o SC connectors are general
purpose connectors. It has
push-pull type locking system.
Fig. 1.10.7 shows SC conector.

s ST connectors are most suited
for networking devices. It is
more  reliable  than  SC
connector. ST connector has
bayonet type locking system.
Fig. 1.10.8 shows ST

connectors.

s MT-R] connector is similar to
RJ-45 connector. Fig. 1.10.9
shows MT-R]J connector.

Fig. 1.10.9 MT-RJ connector for fiber cable

University Questions

1. Explain UTP cable with reference to following :
i) Categories i) Connectors iii) Performance iv) Applications

—

2. Give classification of transmission media. Explain any two guided transmission media.
“SPPU i Dec.-14, Marks 8-
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Physical Layer

Computer Networks 1-51

Before the advent of fiber optics, these microwaves formed the heart of the long e In order to overcome the problems of line-of-sight and power amplification of

distance telephone transmission system.

In its simplest form the microwave link can be one hop consisting of one pair of
antennas spaced as little as one or two kilometers apart or can be a backbone,
including multiple hops, spanning several thousand kilometers.

A single hop is typically 30 to 60 km in relatively flat regions for frequencies in
the ? to 8 GHz bands. When antennas are Emnm.& between mountain peaks, a very
long hop length can be achieved. Hop distances in excess of 200 km are in
existence. The 'line-of-sight’ nature of microwaves has some very attractive
advantages over cable systems. Line-of-sight is a term which is only partially
correct when describing microwave paths.

Atmospheric conditions and certain effects modify the propagation of microwaves
50 that even if the designer can see from point A to point B (true line of sight), it
may not be possible to place antennas at those two points and achieve a

satisfactory communication performance.

Receiving
antenna

Transmitting «
antenna

«

Line of sight

Receiving
station

I
Transmitling |
station !

Fig. 1.11.4 Microwave communication
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weak signals, microwave systems use repeaters at intervals of about 25 to 30 km
in between the transmitting receiving stations.

The first repeater is placed in line-of-sight of the transmitting station and the last
repeater is placed in line-of-sight of the receiving station. Two consecutive
repeaters are also placed in line-ofsight of each other. The data signals are
received, amplified and re-transmitted by each of these stations.-

The objective of microwave communication systems is to transmit information
from one place to another without interruption and clear reproduction at the
receiver. Fig. 1.11.4 indicates how this is achieved in its simplest form.

Microwave Transmitter and Receiver

Fig. 1.11.5 shows block diagram of microwave link transmitter and receiver section.

T
T

f

Voice -
aata o Jranaritig
video
(a) Microwave transmitter
Receiving
antenna
AN «
AN
IF
G - : Voice
Demodulator er —o data
S video

(b) Microwave receiver
Fig. 1.11.5 Microwave transmitter .and receiver

o The voice, video or data channels are combined by a technique known as

multiplexing to produce a BB signal. This' signal is frequency modulated to an IF
and then upconverted (heterodyned) to the RF for transmission through the
atmosphere. The reverse process occurs at the receiver. The microwave
transmission frequencies are within the approximate range 2 to 24 GHz.

The frequency bands used for. digital microwave radio are recommended by the
CCIR. Each recommendation clearly defines the frequency range, the number of
channels that can be used within that range, the channel spacing the bit rate and

the polarization possibilities.
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1-54 Physical Layer

Computer Networks
Q.2 State and explain the basic service primitives used in client-server model
(Refer section 1.5) [6]
Q.3 Draw the neat diagram of OSI model and explain in brief the function of each
layer in it. (Refer section 1.6) [10]
Q.4 Explain UTP cable with reference to following :
i) Categories ij) Connectors jii) Performance iv) Applications
(Refer section 1.10) . 8]
; Q.5  Explain TCP - [P for its relationship of layers and their addresses with an
j example. (Refer section 1.7) i8]
; Q.6  Draw OSI-reference model and explain any three layers. (Refer section 1.6) [9]
Q.7 Differentiate OSI reference model and TCP/IP. (Refer section 1.7) 9]
, Q.8  Explain the terms interfaces, services and protocols. (Refer section 1.5) [6]
Q.9  Explain the TCP / IP model with protocols at each layer. (Refer section 1.7) [8]
Q.10 Compare OSI and TCP / IP network reference models. (Refer section 1.7) (4]
QA1 What are the different types of address exists 7 (Refer section 1.8) [4]
Q.12 Compare guided and unguided transmission media. (Refer section 1.9) [4]
Q.13 Explain TCP / IP reference model with suitable diagram. Compare OSI reference
model with TCP / [P. (Refer section 1.7) [10]
Q.14 Give classification of fransmission media. Explain any two guided transmission
media. (Refer section 1.10) . )
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