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Vice-Chancellor's Message

The Distance Learning Centre is building on a stiatlition of over two decades of
service in the provision of External Studies Progree and now Distance Learning
Education in Nigeria and beyond. The Distance Legrnrmode to which we are
committed is providing access to many deservingeNams in having access to higher
education especially those who by the nature aof #regyagement do not have the luxury
of full time education. Recently, it is contribugiim no small measure to providing places
for teeming Nigerian youths who for one reasorherdther could not get admission into
the conventional universities.

These course materials have been written by wrigpesially trained in ODL course
delivery. The writers have made great efforts tovte up to date information,
knowledge and skills in the different disciplinesdaensure that the materials are user-
friendly.

In addition to provision of course materials innprand e-format, a lot of Information
Technology input has also gone into the deploynoérdourse materials. Most of them
can be downloaded from the DLC website and arelabaiin audio format which you
can also download into your mobile phones, IPod3Nimhong other devices to allow
you listen to the audio study sessions. Some ofsthdy session materials have been
scripted and are being broadcast on the univessiiyamond Radio FM 101.1, while
others have been delivered and captured in audimaliformat in a classroom
environment for use by our students. Detailed mfmron on availability and access is
available on the website. We will continue in offiods to provide and review course
materials for our courses.

However, for you to take advantage of these formaia will need to improve on your
I.T. skills and develop requisite distance learni@glture. It is well known that, for
efficient and effective provision of Distance leian education, availability of
appropriate and relevant course materialsgs@qua non. So also, is the availability of
multiple plat form for the convenience of our stage It is in fulfilment of this, that
series of course materials are being written tdkenaur students study at their own pace
and convenience.

It is our hope that you will put these course niateito the best use.

palifen]

Prof. Abel Idowu Olayinka

Vice-Chancellor



Foreword

As part of its vision of providing  education f6éLiberty and Development” for
Nigerians and the International Community, the @nsity of Ibadan, Distance Learning
Centre has recently embarked on a vigorous repasity agenda which aimed at
embracing a holistic and all encompassing appréathe delivery of its Open Distance
Learning (ODL) programmes. Thus we are committeglobal best practices in distance
learning provision. Apart from providing an effiole administrative and academic
support for our students, we are committed to pliog educational resource materials
for the use of our students. We are convinced thi#tout an up-to-date, learner-friendly
and distance learning compliant course materiaksetcannot be any basis to lay claim
to being a provider of distance learning educatiodeed, availability of appropriate
course materials in multiple formats is the hubamly distance learning provision
worldwide.

In view of the above, we are vigorously pursuingaasatter of priority, the provision of
credible, learner-friendly and interactive coursatenials for all our courses. We
commissioned the authoring of, and review of counsgerials to teams of experts and
their outputs were subjected to rigorous peer reveensure standard. The approach not
only emphasizes cognitive knowledge, but alsoskild humane values which are at the
core of education, even in an ICT age.

The development of the materials which is on-gaatgp had input from experienced
editors and illustrators who have ensured that thesy accurate, current and learner-
friendly. They are specially written with distanearners in mind. This is very important
because, distance learning involves non-residestialents who can often feel isolated
from the community of learners.

It is important to note that, for a distance leanmeexcel there is the need to source and
read relevant materials apart from this course mnahte Therefore, adequate
supplementary reading materials as well as otHerrmation sources are suggested in the
course materials.

Apart from the responsibility for you to read tkisurse material with others, you are also
advised to seek assistance from your course f#oig especially academic advisors
during your study even before the interactive sessvhich is by design for revision.
Your academic advisors will assist you using comentechnology including Google
Hang Out, You Tube, Talk Fusion, etc. but you hewvtake advantage of these. It is also
going to be of immense advantage if you complesggaments as at when due so as to
have necessary feedbacks as a guide.

The implication of the above is that, a distanarer has a responsibility to develop
requisite distance learning culture which includigent and disciplined self-study,
seeking available administrative and academic sdppod acquisition of basic
information technology skills. This is why you aecouraged to develop your computer
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skills by availing yourself the opportunity of tnamg that the Centre’s provide and put
these into use.

In conclusion, it is envisaged that the course nagewould also be useful for the
regular students of tertiary institutions in Nigewho are faced with a dearth of high
guality textbooks. We are therefore, delightedrespnt these titles to both our distance
learning students and the university’s regularetisl We are confident that the
materials will be an invaluable resource to all.

We would like to thank all our authors, reviewensl @roduction staff for the high
quality of work.

Best wishes.

o ==

Prof. Bayo Okunade

Director
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Study Session 1: Concept and Definition of ComputeXetwork

Source: https://mwww.kullabs.convclass-10/computer-science

Introduction

Telecommunications is the transmission of signafer a distance for the purpose of
sharing information. The transmission of signalstefecommunications is done over
networks of computers and related devices. Herarapater network can be regarded as
the basis of telecommunications and data transomssi

In this study session you will learn the basic edahof telecommunications which is a
computer network.

Learning Outcomes for Study Session 1

At the end of this study session, you should be &l

1.1 Define a Computer Network

1.2  List and discuss the types of Computer Network

12



1.1 Computer Networks

A computer network essentially consists of an odanection of devices (computers,
printers, routers and/or other hardware resourtte) exchange information with each
other. It is an infrastructure that allows two omomm computers (called hosts) to
communicate with each other by providing a set wWés for communication, called
protocols, which should be observed by all paréitipy hostsKlekmat, 2005).

W W
Figure 1.1: Computer Networks

Sour ce: http: //www.r ussbel lew.convsitei mages/computer networ k_iStock 000004660040X
Small-2.jpg

Computer networks can further be described as dhersources used to exchange
information between users and involves the moverokdata and/or resources from one
system to another or movement of information betwagdeast two systems or more.

Figure 1.2 Printer and CD-ROM
Source: https://en.wikipedia.org/wiki/CD-ROM
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Imam et. al. (2008) described a computer network as a systamudes communication
equipment to connect two or more computers andr tresources. The physically
dispersed computers are linked to each other bynuomcation lines to share
information resources.

In-Text Question

of two or more computers that areetinkh order to share resources
(such as Printers and CD-ROMs), exchange fileallow electronic communications.

a. Computer Network

b. Communication
c. Data

d. None of the above

In-Text Answer
a. Computer Network

Benefits of Computer Networking

1. Networking reduces duplication of computer resosirdBus enabling scarce
resources to be shared among the computer systems.

2. Resource sharing: computer network facilitatesisbasf peripheral devices such as
printers, disk drives, scanners etc

3. Information sharing: computer network facilitatésusng of programs and data

4. Communication: facilitates better communicatio, tarough e-mail

5. Security: provides security of information as fieesd programs on a network can be
well secured

6. Access: access to many databases

7. Speed: provides speedy and rapid method for shandgransferring files

8. Cost: saves cost of sharing and communicating nméion

Box 1.1: Computer Network

Computer network consists of two or more computkeat are linked in order to share
resources (such as Printers and CD-ROMSs), exchdigg or allow electronig
communications. The linking of the computer systésndone with data communication

devices.
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1.2 Types of Computer Networks

There are several types of computer networks basedize, geographical scope and
purpose. The size of a network can be expresselebgeographic area they occupy and
the number of computers that are part of the nddwGomputer networks can cover
anything from a handful of devices within a singt®m to millions of devices spread
across the entire globe. The common types of coenmatworks are discussed below.

1. Personal Area Network This is a type of computer network organised adan
individual person within a single building. Thisutd be in a small office or residence. A
typical PAN would include one or more computergeghones, peripheral devices, video
game consoles and other personal entertainmertefevi

Figurel.3:Personal AreaNetwork
Sour ce: http: //www.home-networ k-hel p.com/images/bl uetooth-network.j pg

If multiple individuals use the same network withan residence, the network is
sometimes referred to as a home area network, dl.HA a very typical setup, a

residence will have a single wired Internet conioecttonnected to a modem. This
modem then provides both wired and wireless commestfor multiple devices. The

network is typically managed from a single computart can be accessed from any
device. This type of network provides great flelkipi

2. Local Area Networks (LAN): LAN is used to interconnect many computers withi
given local area, more often premises of a singlerganisational building. The use of
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LAN is usually premised on the fact that very higfeed of data transmission can be
attained within a limited geographic area. LAN &y useful for sharing resources, such
as data storage and printers.

LANs can be built with relatively inexpensive hamaw, such as hubs, network adapters
and Ethernet cables. The smallest LAN may onlytasecomputers, while larger LANs
can accommodate thousands of computers. A LAN #&yfpiaelies mostly on wired
connections, for increased speed and securitywivetess connections can also be part
of a LAN. High speed and relatively low cost are trefining characteristics of LANSs.

Workstation ? Workstation

LAN

4 o
Workstation - - Workstation
/|
-
Workstation

Figurel.4 Local Area Network
Source: http://www.bbc.co.uk/education/guides/z36nb9g/revision

Local Area Networks are typically used for singlees where people need to share
resources among one another, but not with theafeshe outside world. Think of an
office building where everybody should be able ¢oess files on a central server or be
able to print a document to one or more centralters. Those tasks should be easy for
everybody working in the same office, but you woualat want anybody just walking
outside to be able to send a document to the pifirten their cell phone!
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If a local area network, or LAN, is entirely wirelessisitreferred to as a wireless loi
area network, or WLAN. The LAN network allows itsars to share library progran
databases, languages and specific facilities cersidexpensive

3. Wide Area Networks (WAN): WAN is used to interconnect a number of wid
dispersed computers in various cities of a couwmtrydifferent countries. WAN us
communication media maintained by telephone congs

A Senvens

Figurel.5: Wide Area Network
Sour ce: http://www.netprivateer .com/images/|anwan.gif

A wide area network, AWAN, occupies a very large area, such as an entinetrgoar
the entire world and can contain multiple smalletworks, such as LANs or MAL. The
Internet is the bedtnown example of a public WANThe main objective of a WAN is 1
allow users to access specialised programs, da&sleiscetera available at any of
computers in the network.

1. Metropolitan Area Network (MAN): This refers to interconnection with
geographical limits of a city or a town. It is ullyaeferred to as the last mile proble
A metropolitan area netwc, or MAN, consists of a computer network across an e
city, college campus or a small regi
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Figurel.6:Metropolitan Area Network
Sour ce: http: //computer networ kingtopi cs.weebly.com/uploads/1/0/2/3/10235412/4647385
.png?406

A MAN is larger than a LAN, which is typically lirred to a single building or site.

Depending on the configuration, this type of netwoan cover an area from several
miles to tens of miles. A MAN is often used to ceonseveral LANs together to form a
bigger network. When this type of network is speeify designed for a college campus,
it is sometimes referred to as a campus area niet@pCAN.

MAN is used to share problems associated with tdo felephone network infrastructure
of local telephone authority and provide excelleminmunication between remote points
irrespective of distance. However, reliability oftra-city communication cannot be
guaranteed.

1.2.1 Categorization of Computer Network
Networks may be divided into different categoriesading to four different criteria:

1. Geographic spread of nodes and host¥/hen the physical distance between the
hosts is within a few kilometres, the network igds® be a Local AreaNetwork
(LAN). LANSs are typically used to connect a sethofts within the same building
(e.g., an office environment) or a set of closelgated buildings (e.g., a university
campus).
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. For larger distances, the network is said to be etrdpolitan Area Network
(MAN) or a Wide Area Network (WAN). On the other fith MANs cover
distances of up to a few hundred kilometres andiaeel for interconnecting hosts
spread across a city.

. Meanwhile, WANSs are used to connect hosts spreazba@ country, a continent,
or the globe. However, LANs, MANs, and WANs usualbexist: closely-located
hosts are connected by LANs which can access hosither remote LANS via
MANs and WANS.

. Access restrictionsMost networks are for the private use of the orgaimns to
which they belong; these are called private netaofédetworks maintained by
banks, insurance companies, airlines, hospitald,raost other businesses are of
this nature.

. Public networks, on the other hand, are generabtgessible to the average user,
but may require registration and payment of conardiees. The internet is the
most-widely known example of a public network. Teicllly, both private and
public networks may be of LAN, MAN, or WAN type,tabugh public networks,
by their size and nature, tend to be WANS.

. The communication model employed by the nodeBhe communication between
the nodes is either based on a point-to-point model broadcast model. In the
point-to-point model, a message follows a speaifiate across the network in
order to get from one node to another. In the rastdmodel, on the other hand,
all nodes share the same communication medium amdy result, a message
transmitted by any node can be received by allratbdes.

. A part of the message (an address) indicates fachwhode the message is
intended. All nodes look at this address and igrtbee message if it does not
match their own address.

. Switching model employed by the nodek the point-to-point model, nodes
either employ circuit switching or packet switchirf@uppose that a host A wishes
to communicate with another host B. In circuit shWihg, a dedicated
communication path is allocated between A and 8 avset of intermediate nodes.
. The data is sent along the path as a continuoesrstrof bits. This path is
maintained for the duration of communication betwe® and B, and is then
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released. In packet switching, data is divided ipszkets (chunks of specific
length and characteristics) which are sent frono B tvia intermediate nodes.

10.Each intermediate node temporarily stores the peahke waits for the receiving

node to become available to receive it. Becausa idasent in packets, it is not
necessary to reserve a path across the netwotkdaluration of communication
between A and B. Different packets can be routé&dreéintly in order to spread the
load between the nodes and improve performance eMenythis requires packets
to carry additional addressing information.

Other types of Network include the following

o gk wnh PR

Home Area Networks (HAN)
Enterprise Private Networks
Internetworks

Backbone Networks (BBN)
Global Area Networks (GAN)
The Internet

Uses of Network
Networksare used for the followings:

Facilitate communication via email, video confeliag¢instant messaging, etc.
Enable multiple users to share a single hardwareeldike a printer or scanner
Enable file sharing across the network

Allow for the sharing of software or operating pragns on remote systems
Make information easier to access and maintain gnnetwork users

Summary of Study Session 1
In this study, you have learnt that:
1. Computer network consists of two or more computieas are linked in order to

share resources (such as Printers and CD-ROMshaege files, or allow
electronic communications. The linking of the congoisystems is done with data
communication devices.

2. The following are types of networks.
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Local Area Networks (LAN)
Personal Area Networks (PAN)
Home Area Networks (HAN)

Wide Area Networks (WAN)
Campus Networks

Metropolitan Area Networks (MAN)
Enterprise Private Networks
Global Area Networks (GAN)

The Internet

Se@ ™" e 20T

Self-Assessment Question for Study Session 1

Having studied this session, you can now assesswellvyou have learnt its learning
outcomes by answering the following questions.sltadvised that you answer the
questions thoroughly and discuss your answers yuith tutor in the next Study Support
Meeting. Also, brief answers to the Self-Assessn@amstions are provided at the end of
this module as a guide.

SAQ 1.1 (Test of learning outcome 1.1)

Define a Computer Network

SAQ 1.2 (Test of learning outcome 1.2)

Discuss the various types of Computer Networks
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Study Session 2: Computer Network Topology

Source: http://www.blog.skytopper .convcomputer -networ k-and-inter net/

Introduction

Computer network topology explains the way in whmbmputers in a network are
connected. It addresses issues, like number ofanktaodes, concentration of terminals
and devices to various locations and how effegtitbky could be interconnected for
information transmission and communication.

In this study session you will be introduce to ¥aeious physical topologies for computer

networks

Learning Outcomes for Study Session 2
At the end of this study session, you should be &l

2.1  Explain the various physical topologies fompmter networks

22



2.1 Computer Network Topologie

The physical topology of a network refers to thafguration of cables, computers, a
othe peripherals. Physical topology should not be asafl with logical topology whic
is the method used to pass information between statikns. The types of netwao
topologies that can be used depend on the purpokavailable equipmer

Physical topologies These refer to the configuration of network cableomputers an
other peripheral as they link each node. Commoegygf physical topologies are: E-
Linear, Star, Ring, Mesh, Tree, Modif-Ring and Loop topologies among othe

1. Bus-Linear topology. A bus topology was common (single) communicatlome
topology connectthe various work stations, servicers and othempperal devices on tF
network. It consists of a main run of cable wa terminator at each er With this
configuration devicean be added or removed easily from the netw

(e N e R e

http: fAeerww. computerhope_ corm
Fig 2.1 Bus Topology

Advantages of a Linear Bus Topolog:
a. Easy to connect a computer or peripheral to adibaa.
b. Requires less cable length than a star topol

Disadvantages of a Linear Bus Topolog

a. Entire network shuts down if there is a break miain cable
b. Terminators are required at both ends of the bawkisable

c. Difficult to identify the problem if the entire ngbrk shuts down
d. Not meant to be usleas a star-alone solution in a large buildin
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In-Text Question
Physical topologies refer to the configuration eftwork cables, computers and ot
peripheral as they link each node. TRUE or FA

In-Text Answer
TRUE

2. Star topology This topology has a central server to which all workstes are
connected. It is designed with each node connetitedtly to the central network hub
concentrator communication within the network sesvihat manages and controls
functions of the netwd. It is the most reliable and usually configutechave dedicate
channels between each station and the control inchbthat all communication must pe
through the hub.

Star Topaalaoaagwy

ot o e st s F e L e s e e rn

Fig 2.2 Sar Topology
Advantages of a Star Topology
» Easy to install and wire.
= No disruptions to the network when connecting ongeing devices
= Easy to detect faults and to remove ps

Disadvantages of a Star Topolog

» Requires more cable length than a linear topol

» |f the hub, switch, or concentrator fails, noddacted are disable

» More expensive than linear bus topologies becatigeeaost of the hubs, el
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Ring topology. Ring topology consists of interconnected workistes in a continuous
ring form. Messages are passed from one work stébi@nother until the destination is
reached. The information flow is in one directidtach node is connected to it. Two
adjacent nodes and messages circulate aroundotbedaling.

If there is a problem with a system at a point dkiger systems after the problem point
will break down. It is a form of network in whichaeh node is connected to its two
adjacent nodes and manacles are circulated artvenddsed ring. It is a variant of ring
network in which one master station controls tla@smission. The local requirement and
computer configurations involved may be considevede choosing a specific topology,
(Satyanarayan 2005).

Ring topology has the advantages of

= Easy installation and reconfiguration

= Simple fault isolation. Generally in a ring, a sagjis circulating at all times. Thus, if
one device does not receive a signal within a §pdcperiod, it can issue an alarm, the
alarm alerts the network operator to the problechitmlocation.

Computer

Computer

Computer

Fig 2.3 Ring Topology

3. Mesh Topology In mesh topology, separated cables are usednioect each drive to
every other one on the network, thus providingsdrigt and straight communication line
among the various PCs.

It is a fault tolerant network and a prompt troubleoter. It is commonly employed for
long-in trance transmission of data between nodskgiaswitches. In mesh network,
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computer in different locations are interconnectealving multiple message pat

between noded?@dhu, 2007)
Mesh Topology

—

e N

||
Fig 2.4Mesh Topology

Advantages of Mesh Topolog)

« It downplays the traffic problems that may occurewhlinks are jammed L
multiple devices.

¢ It offers privacy and security since every mesdaaweels along a dedicated line
the intended receive

«» It is robust inthat if one link becomes unusable, it does notpacdate the whol
system

% Since it involves poin- to — point links, it makes faultadtification and isolatio
easier.

Disadvantages of Mesh Topoloc
 Installation and reconnection could be difficulten many devices are involv
« The large volume of the wiring can be greater thla®m available space ci
accommodate.
* The hardware required 1each link can be excessively expens

In-Text Question
Topology has a central server to which all worketis are connected. It is designed w

each node connected directly to the central netvaatk or concentrator communicati
within the network servers that manages and can&dbfunctions of the netwot
TRUE or FALSE
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In-Text Answer
TRUE

4. Tree topology Tree topology combines characteristics of lindars and sta
topologies. It consists d group of staronfigured workstations connected to a lin
bus backbone cable. It allows the expansion ofxastieg network, and enables scho
to configure a network to meet their nee

It is a complete bus network consisting of a seofelsranche converging indirectly to
contract network and offering only one transmisgiath between only stations. It is
usually built withthe configuration of bus netwc, but usually consists ca series of
branches converging indirectly to a control poind offering only one transmission ps
between any two stationSdtyanarayan 2005).
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Fig 2.5: Tree Topology
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Advantages of a Tree Topolog
= Point-topoint wiring for individual segment
= Supported by several hardware and software ven

Disadvantages of a Tree Topolog

» The overall length of each segment is limited gy tipe of cabling use:
» |f the backbone line breaks, the entire segmens gown.

= |t is more difficult to configure and wire than ethtopologies

5. Modified ring networks: this is a central ring of wiring hub with stat®nonnected i
a star Topology around each r
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Fig 2.6: Modified Ring Topology

6. Loop network: is a ring network in which one master station calsttransmissiol
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Flg 2.7: Loop Topology

7. Logical topologies Logical topologies refer to how messages flownfr@mne
workstation or computer terminal to another. It diwes the method used to pi
information between workstations and is of two gyp&: Pee-to-Peer and Clie-Server

topologies.

a. Peer-to-Peerlt means messages are transmitted from comnr-to-computer.
This type of network provides a simple and inexpsnsvay to interconnec
computers.(Usually less than ten). It more common in small offices ¢
department than in a largaganisation. It is operated a pee-to-peer network.
Each computer acts as both client and server. Ahtetfeature of this type «

network is that each node <es its files and pertinent dai@ses
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PEER -TO - PEER NETWORK

(USING A MESH TOPOLOSY)

Fig 2.8: Peer-Peer Logical Topology

Advantages of Peer-to-Peer Network

= There is no need for a dedicated server.

= |t allows for sharing of all resources of the wadt®ns on the network.
» |tis easy to install and configure.

= There is no need for a dedicated administrator.

Disadvantages of Peer-to-Peer Network

» There is less security in the network.

» There is less control over the resources.

= Users may have to remember as many passwordsrasatieeresources.
= Data backup has to be done on each computer.

b. The client-server network is a server based network that is effédarasharing
data. A server-based network is such that certampaiters called charts request
services and other computers called servers regpaheir requests.

In a client/server network, there is usually a datid central system called server
on which the files of users connected to the neiware stored. It provides an
efficient client ways of connection of computersstare information (10 or more
systems).
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SERVER - BASED NETWORK

(USING A STAR TOPOLOGY)

Fig 2.9: Client-Server Logical Topology

Advantages of Client/Server Network

» There is proper management as resources are ¢genteataged.

= There is no duplication of resources.

= Users only have to remember a single password éwork login and access to
resources.

= The more powerful the equipment, the more efficienbperation.

Disadvantages of Client/Server Network

= |tis prone to failure: if the server fails,theretbetup automatically fails.

= All messages/requests are routed via the server.

» The overall cost is high because there is a needht® employment of a dedicated
administrator.

= The cost of operation also increases due to thérergents of dedicated hardware and
specialised software.

Considerations When Choosing a Topology

Funding: A linear bus network may be the least agpe way to install a network; you
do not have to purchase concentrators.

Length of cable needed: The linear bus network sseger lengths of cable.

Future growth: With a star topology, expanding @awoek is easily done by adding
another concentrator.
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c. Cable Type The most common cable in schools is unshieldestéd pair, which
is most often used with star topologies.

Summary of Study Session 2
In this study session, you have learnt that:

1.

Various physical and logical topologies that canadepted for computer networks,
besides highlighting the areas of strengths andkmesses of each of the topologies
described. Also, basic factors to be considerecthnosing a topology for any
particular network were discussed

Physical topologies refer to the configuration efwork cables, computers and other
peripheral as they link each node. Common typephgkical topologies are: Bus-
Linear, Star, Ring, Mesh, Tree, Modifies-Ring arabp topologies among others.
Star topology has a central server to which all kstations are connected. It is
designed with each node connected directly to éméral network hub or concentrator
communication within the network servers that masagnd controls all functions of
the

Self-Assessment Question for Study Session 2

Having studied this session, you can now assesswalvyou have learnt its learning
outcomes by answering the following questions.sltadvised that you answer the
guestions thoroughly and discuss your answers yath tutor in the next Study Support
Meeting. Also, brief answers to the Self-Assessn@amstions are provided at the end of
this module as a guide.

SAQ 2.1 (Test of learning outcome 2.1)

1. Describe the various physical topologies for corapaetworks
2. Explain the difference between physical and logitilology of a computer
network
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Study Session 3: Data Communication Systems
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Sour ce: http: //www.intechww.conVproducts-and-sol utions/integr ated-contr ol -
systems/industrial-data-networ ks-communi cati on-systems-paga-systems/

Introduction

For communication of information and messages we telephone and postal
communication systems. Similarly data and infororatirom one computer system can
be transmitted to other systems across geograpdrieas.

Data communications is the exchange of data betw&endevices via some form of
transmission medium such as a wire cal@d®Ild. 2014). This study session you will
focus on themajor factor that determine the effeciess of a data communication system
and the basic elements involved in data commurmicati

Learning Outcomes for Study Session 3
At the end of this study session, you should be &l
3.1 Explain the major factor that determine thieaiveness of a data communication

system.
3.2 Discuss the basic elements involved in damansonication.
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3.1 Factors Determining the Effectiveness of Datad@nmunication System

Data communications is the exchange of data betwsendevices via some form of
transmission medium such as a wire cal@®el. 2014). For data communications to
occur, the communicating devices must be partadramunication system made up of a
combination of hardware (physical equipment) arftiveare (programs).

Thus data transmission is the movement of informmatising some standard methods.
These methods include electrical signals carriedgab conductor, optical signals along
an optical fibers and electromagnetic areas.Thecg¥eness of data communications
system depends on four fundamental characterigtzcsdelivery, accuracy, timeliness,
and jitter.

The following are factor that determines the effemtess of data communication system:

1. Delivery: The system must deliver data to the correct dastin and must be
received by the intended device or user only, artchny other user or device.

2. Accuracy: The system must deliver the data accurately. Eredh are transmitted
must not be altered in the process of transmisbierause data that have been
altered in transmission and left uncorrected aresahle. Hence, data integrity must
be guaranteed.

3. Timeliness: Data that are being transmitted must be timelyughoto meet the
demands of the user or receiver hence the systest daliver data in a timely
manner. Data that are delivered late are uselasthd case of video and audio,
timely delivery means delivering data as they awypced, in the same order that
they are produced, and without significant deBgr{aventure, 2011). This kind of
delivery is called real-timetransmission.

4. Jitter: Jitter refers to the variation in the packet\atitime and describes the
uneven delay in the delivery of audio or video pask For example, if video
packets are sent every 30 ms and some of the gaakgte with 30 ms delay and
others with 40 ms delay, a jitter has occurred anduneven quality in the video
would be the result.

In-Text Question
One of the following is not a factors determininget efectiveness of Data
Communication System

a. Delivery
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b. Accuracy
c. Timeless

d.

Speed

In-Text Answer
d. Speed

3.2

Basic Elements of a Communication System

The basic elements for a successful and workingnooenication system are described

below:
a.

Message The message is the information (data) to be comiated. Popular
forms of information include text, numbers, picsraudio, and video.

Sender. The sender is the device that sends the dataagesshich can be a
computer, workstation, telephone handset, video ecamand any other
communication device. The sender creates the messadpe sent.

Receiver: The receiver is the device that receives the ngessd can be a
computer, workstation, telephone handset, telewjaod so on.

Transmission medium The transmission medium is the path by which asage
travels from sender to receiver. Some examplegasfsinission media include
twisted-pair wire, coaxial cable, fibre optic caldad radio waves.

Protocol: A protocol is a set of rules that govern data ecamications which is
establishes an agreement between the communiaiginges. Without a protocol,
devices may be connected but not communicating, g8sa person speaking
French cannot be understood by a person who spaehksapanese.

The data communication protocol software enabletcds and systems to communicate
with and understand each other. The data commumicabftware instructs computer
systems and devices as to how exactly data is teaheferred from one place to another.

The d

ata transmission software or protocols perfdnm following functions for the

efficient and error free transmission of data.
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» Data sequencingA long message to be transmitted is broken imaler packets
of fixed size for error free data transmission.

» Data Routing: It is the process of finding the most efficieatite between source
and destination before sending the data.

* Flow control: All machines are not equally efficient in ternfsspeed. Hence the
flow control regulates the process of sending detiaveen fast sender and slow
receiver.

» Error Control : Error detecting and recovering is one of the nfamctions of
communication software. It ensures that data aresmitted without any error.

Terms associated with data communication include:

1. Data: Data is a description of a collection of facts raw forms that become
information after processing.

2. Signals It describes electric or electromagnetic encodihdata.

3. Signaling :This explains the propagation of signals acrossmancunication medium.
4. Transmissiornt Transmission refers to the communication of dathieved by the
processing of signals.

Summary of Study Session 3
In this study session, you have learnt that:

1. 1.The factors determining the dffectiveness of Datemmunication System are:
Delivery, Accuracy, Timeliness, and Jitter.

2. 2.The basic elements for a successful and workmgneunication system are
described below. Message. The message is the iafarm (data) to be
communicated. Popular forms of information inclugt, numbers, pictures,
audio, and video.

3. Terms associated with data communication include:

» Data: Data is a description of a collection of factsraw forms that become
information after processing.

» Signals It describes electric or electromagnetic encodihdata.

= Signaling This explains the propagation of signals acrossomngunication
medium.
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» Transmission Transmission

4. The effectiveness of a data communication systepends on some major factors
such as delivery, accuracy, timeliness and jitteilsewise a successful and working
data communication system must have a messagegerserateiver, transmission
medium and the protocol which is a set of rulesegoing the data communication
process

Self-Assessment Question for Study Session 3

Having studied this session, you can now assesswalvyou have learnt its learning
outcomes by answering the following questions.sltadvised that you answer the
guestions thoroughly and discuss your answers yuath tutor in the next Study Support
Meeting. Also, brief answers to the Self-Assessn@mstions are provided at the end of
this module as a guide.

SAQ 3. 1 (Test of learning outcome 3.1)

Explain the major factor that determine the effaatiess of a data communication system
SAQ 3.2 (Test of learning outcome 3.2)

Discuss the basic elements involved in data comeation
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Study Session 4: Digital and Analogue Transmissio
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Sour ce: http://www.slideshar e.net/natsirt074311/3-digital -transmission-fundamental s

Introduction

All forms of data whether text, database files,cepiimages, or videos are represented in
communicating devices andtransmitted over circugsg two forms of signals viz:
Analogue and Digital (Clark, 2000). A signal can described as the variation of a
physical quantity, such as electriccurrent or htligave.

Data is transmitted from one point to another pbiyntmeans of electrical signals that
may be in digital and analogue form. Then what digital and analogue signals
about?This study session introduces you toanalsguml transmission and digital signal
transmission.

Learning Outcomes for Study Session 4

At the end of this study session, you should be &l
4.1 Explain analogue signal transmission

4.2 Explain digital signal transmission
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4.1 Analogue Signal Transmission

Analogue signals are continuous electrical sigttzds$ vary in time. It is a continuously
varying signal that has an infinite number of valueetween some maximum and
minimum volts (Ojo, 2012). Analogue signals usuadpresent some physical quantity in
which the transmission power varies over a contisuange with respect to sound, light
and radio waves. Analogue signal is measured its\éasld its frequency is in Hertz (Hz).
In an analogue audio signal, the instantaneouag®lbf the signal varies continuously
with the pressure of the sound waves and diffesnfra digital signal, in which a
continuous quantity is represented by a discratetion which can only take on one of a
finite number of values from 0 to 1.

The term analogue signal usually refers to elesltri signals just as
mechanical, pneumatic, hydraulic, human speech ofimel systems may also convey or
be considered analogue signals. In analogue temtppolnformation is translated into
electric pulses of varying amplitude.

It uses some property of the medium to convey thrass information. For example,
an aneroid barometer uses rotary position as grmakio convey pressure information. In
an electrical signal, the voltage, current, or firexacy of the signal may be varied to
represent the information. Diagrammatic represamtadf analogue signal is shown

?D\ /\ \\ //\
-

/ Time (t]

VARV

Volts (v)

Fig 4.1: Analogue Sgnal
Merits of Analogue Signal
a. It produces a more faithful reproduction of the gibgl quantity.
b. It is simple.
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Demerits of Analogue Signal
a. It makes a noise and has distortion problems.

In-Text Question

Analogue signals are continuous electrical sigttads$ vary in time. It is a continuously
varying signal that has an infinite number of valueetween some maximum and
minimum volts. TRUE or FALSE

In-Text Answer
TRUE

4.2 Digital Signal Transmission

Digital signals are non-continuous and change idividual steps. They have
a finite number of steps and consist of pulses or digith discrete levels or values. The
value of each pulse is constant, but there is ampalshange from one digit to the next. In
digital technology, translation of information rshinary format (zero or one) where each
bit is representative of two distinct amplitudes.

1 bit

Fig 4.2: Digital Sgnal

A digital signal is a sequence of voltage represgm binary form. When digital data are
to be sent over an analogue form the digital sigmast be converted to analogue form
through a modulation technique. And the reversecgss, that is the conversion of
analogue signal to its digital form, is known asdéelulation.

The device, which converts digital signal into agaie, and the reverse, is known as
modem. One can differentiate between analogue agilaldsignals. For example,
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thesound waves generated by speech are convertde glephone microphone into an
analogue electrical signal.

Merits of Digital Signal

= [tis immune to noise.

= |t can transmit signal over long distances.

» Data integrity is maintained.

= |tis better for data integration.

= |t can integrate voice, video and digital data.

Demerits
a. Itis complex in nature.
b. Its output is subject to quantity errors.

The termsanalogue and digital circuit or network, and analogue and digital
communication or transmission refer to the form of the transmitted signal, whinay
differ from its original form in the communicatiragvice.

For example, when transmitting an analogue sigwet a digital circuit, e.g., voice over
long-distance telephone links (today predominaditytal), an analogue-to-digital (A/D)
converter is used as a network interface at theceonode to transform the analogue
voice signal into a digital signal (referred to digitizing) and a digital to-analogue
(D/A)converter at the destination node to revense firocess.

Similarly, when transmitting computer data overlagae circuits, as still prevalent in
local telephone networks, a modem (modulator/denadol) is used as a network
interface between the computer and the transmissiouit to convert the digital
computer data into an analogue transmission seymhback.

Summary of Study Session 4
In this study session, you have learnt that:
1. Analogue signals are continuous electrical sigrthlt vary in time. It is a
continuously varying signal that has an infinitember of values between some
maximum and minimum volts
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2. Digital signals are non-continuous and change dhividual steps. They have
a finitenumber of steps and consist of pulses or digith wliscrete levels or
values

3. A digital signal is a sequence of voltage represgbimh binary form. When digital
data are to be sent over an analogue form theatlgignal must be converted to
analogue form through a modulation technique.

4. Merits of Analogue Signal are:

= |t produces a more faithful reproduction of the §ibgl quantity.
= Jtis simple

5. Merits of Digital Signal are:

» |tis immune to noise.

= |t can transmit signal over long distances.
» Data integrity is maintained.

= |tis better for data integration

Self-Assessment Question for Study Session 4

Having studied this session, you can now assesswellvyou have learnt its learning
outcomes by answering the following questions.sltadvised that you answer the
questions thoroughly and discuss your answers yuith tutor in the next Study Support
Meeting. Also, brief answers to the Self-Assessn@amstions are provided at the end of
this module as a guide.

SAQ 4. 1 (Test of learning outcome 4.1)
Explain analogue signal transmission
SAQ 4.2 (Test of learning outcome 4.2)
Explain digital signal transmission

References
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Study Session 5:
Data Transmission Modes

Sour ce: https:. //mwww.phoenixcontact.convassets/images _ed/global/web_content_graph/pic_con_
a 0051650 _int.jpg

Introduction

Data may be transmitted in parallel or serial foras analogue or digital data;
asynchronously and synchronously among others. Daya also be transmitted using
one-to-one, one-to-many, many-to-one and many-teymasynchronous and

asynchronous modes of data transmission.

This study session you will learn thevarious modesilable for data transmission and
the types of communication services.

Learning Outcomes for Study Session 5

At the end of this study session, you should be &l

1.1 Discuss the various modes available for data tresssom
1.2 Enumerate the Types of Communication Services
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5.1 Modes of Data Transmission

Data transmission can occur using several techesiquenodes. Communication between
two or more computers requires that the computestmwork in such a way that the data
that are sent can be correctly interpreted and shah data may be transmitted along
communication channels in a number of ways each wade-offs in speed, power

requirements data integrity, equipment requiremeast et ceterdreremba, 2008).

Data Transmission

Parallel Serial

I I

Synchronous Asynchronous

Sour ce: http://ecomputer notes.convimages//thumb475-Data- Transmission-Types-
eabd448c3a00e7c1d96bb300357fefc7.jpg

The various modes of data transmission can be @aseg into
= Parallel modes of data transmissi&mplex, half-duplex or full duplex
» Serialmodes of data transmissi@ynchronous or asynchronous

In case of serial/parallel data transmission, datatransmitted via parallel mode
on buses with the width of the parallel bus matctedhe word size of the computer
system.Meanwhile for serial transmission, data gsally transmitted in bits of serial
mode.

Consequently, it is necessary to make a paraliskt@l conversion at a
computer interface when sending data from a compsygsetem into a network and a
serial-to-parallel conversion at a computer inteefavhen receiving information from a
network. The type of transmission mode used mag dBpend upon distance and
required data rate.

5.1.1: Parallel Modes of Data Transmission (Simpke Half-duplex or Full-duplex)
Parallel transmission describes a situation in tvinltiple bits signals (usually 8 bits or
a byte/character) are sent simultaneously on eiffierchannels (wires, frequency
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channels) within the same cable, or radio path,syndhronized to a clock. Parallel data
transmission involves the simultaneous transmissfaseveral bits of data along several
transmission linesAdeoye 2009).

This requires that all the bits to be transmittedudd be assembled before transmission
can commence; in addition all the bits should arav the destination simultaneously so
that they can be assembled and interpreted together

Parallel transmission is used for internal data rmomication within micro-computer
hardware system and from micro-computer hardwaséegys to any nearby peripherals,
e.g. printers. It is also used for data transmmssithin LANs (Local Area Networks).
(All those uses are in view of the expensive calplg high power requirement needed for
parallel transmission).

Parallel devices have a wider data bus than sgeltes and can therefore transfer data
in words of one or more bytes at a time. In a palrdhta transmission system, each bit of
the binary word to be transmitted must have its aata path. There are a variety of
ways to implement this data path. The two basicsii@ations of transmission line
circuits are single-ended and balanced.

There is a speed up in parallel transmission & wver serial transmission bit rate.
However, this speedup is a trade off versus costesmultiple wires cost more than a
single wire, and as a parallel cable gets londe, gynchronization timing between
multiple channels becomes more sensitive to distanc

The timing for parallel transmission is provideddgonstant clocking signal sent over a
separate wire within the parallel cable; thus peratransmission is considered
synchronous.

In-Text Question
describes a situation in whichiphelbits signals (usually 8 bits or a
byte/character) are sent simultaneously on difteceannels (wires, frequency channels)
within the same cable, or radio path, @adchronized to a clock.

a. Serial transmission

b. Parallel transmission

c. Simultaneous transmission

d. None of the above
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In-Text Answer
a. Parallel transmission

1. Simplex: A simplex transmission channel can transmit sigral data in only one
direction (e.g. radio and T.V broadcasts). Sinegrtiode of transmission does not enable
the receiver to communicate with the sender, simpi@nsmission channels are rarely
used in data communication. In simplex mode, the

Only one of the two devices on a link can transanid send messages while the other can
only receive. Keyboards and traditional monitors akamples of simplex devices. The
keyboard can only introduce input while the mondan only accept output.

The simplex mode can use the entire capacity oftlamnel to send data in one direction.
In simplex mode the communication can take placenedirection. Since the mode of
flow of information is unidirectional, it is rarelysed for data communication. See Fig
12.

Simplex

%
/

One direction
only

Figure 5.1 simplex transmission channel

2. Half-duplex: In half-duplex mode, each station can both trahamd receive, but not
at the same time. In other words, when one degicemnding, the other can only receive,
and vice versa. The half-duplex mode is like a lame-road with traffic allowed in both
directions.

When cars are travelling in one direction, carmgdhe other way must wait. In half-
duplex transmission, the entire capacity of a cehmtaken over by whichever of the
two devices is transmitting at the time. Exampléalf duplex device is Walkie-talkies.
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In data communication networks, half-duplex chasmebuire two modems between the
sender and the receiver. These modems reversedlesras the sender and the receiver
depend on the direction of transfer. The half-duplede is used in cases where there is
no need for communication in both directions at $hene time and as such the entire
capacity of the channel can be utilised from eaobcton. Thus, a half-duplex line can
alternately send and receive data. See Fig 13.

Half-Duplex
i :
d

Both directions but
only one at a time

Figure 5.2 half duplex mode

3. Full-duplex: In full-duplex mode (also called duplex), botlatgins can transmit and
receive simultaneously. The full-duplex mode iselik two-way street with traffic
flowing in both directions at the same time. Inesthwvords, signal can flow from both
stations in both directions at the same time. 3gygaing in one direction share capacity
of the link with signals going in the other direxti

This sharing can occur in two ways: Either the Imlst contain two physically separate
transmission paths, for sending and the otherdoeiving; or the capacity of the channel
is divided between signals travelling in both dir@es. A full-duplex channel supports
simultaneous bi-direction or two-way transmissianim telephone conversation and is
usually very fast, hence it is being used mostlgamputer-to-computer communication.
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Both A and B can send and
receive simultanaously
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Full duplex mode

Figure 5.3 Full duplex
One common example of full-duplex communicatiothis telephone network or mobile
telecommunication system. When two people are comgating by a telephone line,
both can talk and listen at same time. The fullldypnode is used when communication
in both directions is required all the time.
The capacity of the channel, however, must be dividetween the two directions. In full
duplex the communication channel is used in bodlutions at the same time. Use of full-
duplex line improves theefficiency as the line anound time required in half-duplex
arrangementis eliminated. Example of this modeasfdmission is the telephoneline.
a. One-to-one This is a mode of communication which takes plaeéveen two end
points. It is a system in which there is only orader and one receiver, For instance, in
the case of voice communication using telephortesretis one calling party and one
called party. Thus it is a point-to-point communica.

Advantages
» Fast connection and low cost of setting up.
= High degree data of privacy and security.
» It allows for active participation of the two inweld parties.

Disadvantages

It attracts a high overall cost of sharing datéhie case the data is meant to be sent
to more than one device.

s ltis relatively less effective for disseminatinddarmation to the public.
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b. One-to-many:This is the type of communication in which these@ne sender and
multiple recipients. For example, in voice confeieg, one person will be talking and
several others can listen. The message from théesdras to be multicast to many
others. This type of communication is called paoytnultipoint communication. It is
applied in broadcasting as in the case of audidd®o broadcasting. In a broadcasting
system especially, the listeners are passive aeck tls no reverse communication
path.

Advantages
» ltis relatively faster in sending message to mbam one receiver.
» Itis more effective in terms of the cost of semgdinessage to many.

Disadvantages
» |t requires more system sophistication in termdendfice software applications.
= |t attracts a high cost of sending equipment inddse of broadcasting

c. Many-to-one: This is essentially the reverse of the broadcgssiystem. It is a
communication mode in which there are several ssmelending separate messages to
a receiver simultaneously. This is the case whemawe a giant mainframe computer
being accessed uni-directionally by many small wtatons or personal computers.

Advantages
» |t enables a better and faster processing of data.
» |t secures data transmission.

Disadvantages
» |t requires a high cost of equipment set up.
» |tis essentially a one-way communication.

d. Many-to-many: This is a multiplexing system of communication.this mode,

many senders can send separate messages simuigrteanany receiving devices. It
is also a full-duplex system in which the sendingl ahe receiving devices can
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communicate simultaneously. This is widely applteday through satellite system
communications.

Advantages of Many-to-many
= |t is highly effective and very fast disseminatmiinformation to large audience.
= |t affords a much easier interaction in a largevoek of communicating devices.

Disadvantage
It necessitates a high cost of equipment and n&taetup.

In-Text Question

Half-duplex mode (also called duplex), both stadionan transmit and receive
simultaneously. It is also a two-way street modtwraffic flowing in both directions at
the same time. TRUE or FALSE.

In-Text Answer
FALSE

5.1.2: Serial Modes of Data Transmission (Synchroms or Asynchronous)

In serial transmission data bits are sent and vedeone at a time in strict sequential
order and over a single communication channelabdata transmission is used for long
data transmission owning to its substantial immumit noise or interference and low
power requirementdrieremba, 2008).

Because bits are sent sequentially in serial oothethe same channel (wire), costs for
wire are reduced but speed of transmission is slodgevn. Therefore, some overhead
time is needed since bits must be assembled andisenunit and then disassembled at
the receiver.Serial transmission can be eithertsymous or asynchronous. Since the bits
time-share the transmission medium, only one iot@mecting lead is required.

Advantages of Serial Data Transmission
= It is much simpler and less expensive because ef ube of a single
interconnecting line.
= Itis useful in systems where high speed is netg@irement.

50



» Serial data transmission techniques are widely usé@nsmitting data between a
computer and its peripheral units.

Disadvantages of Serial Data Transmission
a. It is a very slow method of data transmission. \&hhe computer operates at very
high speeds, most peripheral units are slow beaafubeir electromechanical nature.

1. Synchronous Transmission This is used when high speed transmission isiredu
and when large groups of characters are normaligyrefor transmission at a time.
Synchronous transmission involves transmitting &tr@ and transmitting characters as
one continuous stream of bits (Charles, 2006). dhee no ‘start’ or ‘stop’ bits or delays,
so line capacity is not wasted.

The hardware for synchronous transmission is mopemrsive because it must have
precisely time clocking mechanism that needs toolanised where each character
begins and ends as it can carry more bits/chasatiian the asynchronous transmission.
It is good for carrying large volumes of data.

In synchronous transmission, groups of bits arelioed into frames. These frames are
sent continuously with or without data to be trarttad. In other words, data are sent in
packets with end and start frames. The start fristhethe beginning of the packet while
the end frame marks the end of the packet.

Features of Synchronous Transmission

= |tis very efficient.

» |tis suited for high speed data transmission.
» The protocol has error checking capabilities.

Synchronous Transmission

Direction of flow

Sender lDlUDUIIlIIIIIDiI [1!110110[11110111 IDOGlUﬂDUI 110 | Receiver

Figure 5.4 Synchronous transmission
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2. Asynchronous transmission This is used with relatively slow devices such as
terminals. Data is transmitted in short burstsaatom intervals of time. The unit of data
transmission is usually a character and the biepat of the individual characters are
enclosed between a ‘start’ bit and a ‘stop’ bintark the beginning and end of each
transmissionlneremba, 2008).

The ‘start’ bit is a logical zero (0) while the 0§t bit is a logical one (1). After a
character is transmitted, there may be a consitietabe delay before the “start’ bit for
the next character is transmitted.

In asynchronous transmission, data is sent oneatbid time with no clock signal
transmitted. It has a start and end frame. Evemwhe receiver and the transmitter use
the same frequency, the slightest difference cap gtem running synchronously. This
can be avoided when the receiver synchronizestivethiransmitter frequency in intervals
that should be as short as possible.

Asynchronous transmission, groups of bits are asnhdependent units with start/stop
flags and no data link synchronization, to allow &wbitrary size gaps between frames.
However, start/stop bits maintain physical bit lesgnchronization once detected. In
asynchronous transmission data is transmitted ctearby character as you go on typing
on a keyboard. Hence there is an irregular gapdertwharacters. However, it is cheaper
to implement, as you do not have to save the deftard sending.

Features of Asynchronous Data Transmission
a. It is not efficient because it does not includeeahecking.
b. It can only be used for low speed data transmission

5.2 Types of Communication Services

A term used to describe the data-handling capagitya communication service is
bandwidth. Bandwidth is the range of frequencied ik available for the transmission of
data. A narrow range bandwidth of frequencies @o@munication system is analogous
to a garden hose with a small diameter.

The flow of information in such a system is reséd; just as is the flow of water in the
narrow hose. Wider bandwidth permits more rapidrmiation flow. The communication
data transfer rate is measured in a unit calledibBaud is identical to bits per second.
Therefore, a rate of 300 baud is 300 bits per si:con
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Communication companies such as American Teleplzonk Telegraph (AT&T) and
Western Union are called common carriers, and freyide three general classes of
service for both voice and data communication:

1. Narrow Otband handles low data volumes. Data tréssom rates are from 45 to
300 baud. The low-speed devices might use narravd bammunications.

2. Voice-band handles moderate data transmission \edupetween 300 and 9600
baud. They are used for applications ranging frguarating a CRT to running a
line printer. Their major application is for telepte voice communication hence,
the term voice-band.

3. Broadband handles very large volumes of data. Theystems provide data
transmission rates of 1 million baud or more. Higleed data analysis and
satellite communications are examples of broadlzantmunication systems.

Summary of Study Session 5
In this study session, you have learnt that:
1. The various modes of data transmission can be @aseg into
= Serial or parallel;
= Synchronous or asynchronous;
=  Simplex, half-duplex or full duplex
2. In serial transmission data bits are sent and vedebne at a time in strict
sequential order and over a single communicatiomnell. Serial data
transmission is used for long data transmissioniogvto its substantial immunity
to noise or interference and low power requirements
3. Parallel transmission describes a situation in tvimwltiple bits signals (usually 8
bits or a byte/character) are sent simultaneouslydifferent channels (wires,
frequency channels) within the same cable, or raditn, and synchronized to a
clock.
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Self-Assessment Question for Study Session 5

Having studied this session, you can now assesswalvyou have learnt its learning
outcomes by answering the following questions.sltadvised that you answer the
guestions thoroughly and discuss your answers yuath tutor in the next Study Support
Meeting. Also, brief answers to the Self-Assessn@amstions are provided at the end of
this module as a guide.

SAQ 5. 1 (Test of learning outcome 5.1)
1. Enumerate the various modes available for datatnégsion
2. Discuss each of the data communication in detail
3. Discuss in detail one-to-one, one-to-many, mangfte-and many-to-many data
transmission modes

SAQ 5.2 (Test of learning outcome 5.2)
Describe synchronous and asynchronous data trasismisiode
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Study Session 6: Data Transmission Media
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Sour ce: http://intr oautomati on.com/wp-content/upl oads/2015/12/Transmission-media.png

Introduction

The transmission media are devices that allow grasgmission of data from one node to
another over a distance. There are several dethe¢san be used in transmission and
communication of data from one point to anothereskh devices include: Bridges,

Routers, Repeaters, Gateways, Switches Modem aritipMxers, among others. This

study session you will focus on thethe various Wwaré media/devices used in data
transmission and the types of transmission media.

Learning Outcomes for Study Session 6

At the end of this study session, you should be &l

6.1 Discus the various hardware media/devices usédta transmission
6.2 Enumerate the types of transmission media.

6.1 Hardware Devices used in Data Transmission

1. Bridges. Bridges are hardware that is used to intercontveectsimilar (homogenous)
networks and also links two dissimilar (heterogersdransmission media (fiber optic
and coaxial cable).
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Figure 6.1: Bridge
Sour ce: http://images.ientrymail .com/networ knewz/011205figure2.gif

2. Routers: A router is a system that routes or passes messiigm one local area
network to another, be it homogenous or heterogenehhis is usually used to beat the
strength of signals.

Figure 6.2: Routers
Sour ce: https://heavyeditorial .files.wor dpress.com/2015/08/router .jpg?quality=65& strip
=all&w=780&strip=all

3. Repeaters These are devices that extend the span of a retwoaccepting the data
packet and regenerate it to restore it to its nabgformat and retransmitted. Repeaters
also perform the functions of regenerations, extensof collision fragments and
automatic partitioning and reconnections of thevoek in the event of a segment failure.
This is usually used to boost the strength signal.

56



HEPEATER

Figure 6.3: Repeaters
Sour ce: http://www.netgur u.net/ntc/ntcgrap/l mage21.gif

4. Gateways This device is used to connect heterogeneous ankswwith different
protocols and architectures. Fexample, it is used to connect a linear bus network
ring network.

e E TP

Figure 6.4: Gateways
Sour ce: http:/mwww.bluel ynx.ga/images/gateway/i sdn-gateway.png

5. Switches This is an electronic message translator betweeal area networks ar
applicationsrunning a variety of different protocc

Figure 6.5: Switches

Sour ce: http://mmw.netgear .comvimages/Products/ CBUF amil yPhotos/header -cbu-
switches-unmanaged-plus-photo-large.png
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6. Modem

Modulation and demodulation take place in the psscef data transmission or
communication. Mostly, computers and other ternsinake linked together with
telephone line which can only carry analogue sigrtareas the computers and terminals
can only be used to - receive and interpret ontytali signals, hence the need for a
modulation and demodulation processes.

Modulation is the process by which digital signals sent oomfthe sending computer
are converted to analogue for it to be able to gasaigh the telephone line to the other
computer.

Demodulation is the process by which signals are converteddiatl for the receiving
computer to understand. The device responsibléh®rmodulation and demodulation
process is known as a MODEM i.e modulator-demodulat

A modem (modulation-demodulator) is a device fohiaging digital-analogue digital
data conservation (Imeremba, 2008). In essencegem®dare devices that provide the
translations between the digital signals used bymders and terminals and analogue
signal (in binary representation) into the normairier wave which is usually in sine
wave form.

Figure 6.6: Modems
Sour ce: http://gizmodo.convtag/cable-modems

There are three types of modems viz:
= Internal direct-connect modems(attached to the computer hardware by a cable),
= Internal modems (installed inside the computer), and
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= Acoustic couplers modemsvhich are usually characterized by the speed athwh
they can load signals into the communication linkaell as the method employed
in timing i.e whether they are synchronous or alyoicous.

Asynchronous modemsare the least complex technologically and opesata lower
speed than the synchronous modems. In essencepmaada be classified as being high
speed (more than 2400 bps) or low speed (24 blessy.

In general, the major criteria for choosing a modama transmission rate, turn-around
time, error susceptibility, reliability, cost antet basic system data volumes. Modem
turn-around time is the length of time requireddanodem transmitting in half duplex to
shift from sending to receiving signals or vicesaer

7. Multiplexer (MUX)

A multiplexer (MUX) is a device allowing one or neofow-speed analogue or digital
input signals to be selected, combined and tratestnét a higher speed on a single
shared medium or within a single shared device.

Thus, several signals may share a single devicgaosmission conductor such as a
copper wire or fibre optic cable. A MUX functions @a multiple-input, single-output
switch. In telecommunications the combined signailglogue or digital, are considered
as a single-output higher-speed signal transmdtedeveral communication channels by
a particular multiplex method or technique.

With two input signals and one output signal, trevide is referred to as a 2-to-1
multiplexer; with four input signals it is a 4-to+hultiplexer et cetera. A multiplexer
requires a de-multiplexer to complete the process.

—STARR A W .

e ltrp/exer

AforseOx * Fohurs Seomsor Switcliing Uit

Figure 6.6: Multiplexer
Sour ce: http://starrlifesciences.convsites/defaul t/fil es/styles/superhero_portfolio/public/p
ortfolio/multiplexer_1.jpg?itok=PloFT1j6
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Often a multiplexer and a de-multiplexer are corebdirnto a single device (also often
just called a multiplexer) allowing the device tm@ess both incoming and outgoing
signals. Alternately, a multiplexer’s single outpody be connected to a de-multiplexer’s
single input over a single channel.

Either method is often used as a cost-saving meaSimce most communication systems
transmit in both directions the single combinediceyvor two separate devices (in latter
example), will be needed at both ends of the trassaon line.

In-Text Question

A multiplexer (MUX) is a device allowing one or neotow-speed analogue or digital
input signals to be selected, combined and tratesthét a higher speed on a single
shared medium or within a single shared device. ERUFALSE

In-Text Answer

TRUE

There are three basic approaches to multiplexing. fiese are:
= Time-division multiplexing
» Frequency-division multiplexing, and
= Statistical multiplexing
a. Time-Division Multiplexing (TDM)
In time division multiplexing each user or deviseallocated fixed interval of time
during which to transmit data. TDM uses time slicito give each user the full
bandwidth, but for only a fraction of a second &in@ (analogous to time sharing
in operating systems). Again, if the user doeshawe data to send during his time
slice, the bandwidth is not used.
b. Frequency-Division Multiplexing (FDM)
In frequency division multiplexing each sender lis@ted a fixed portion of the
frequency spectrum of the multiplex or output Iswethat each sender has a high-
speed output line. In FDM the frequency spectrundivgéded into smaller sub-
channels, giving each user exclusive use of a kabyel (e.g., radio and TV).
One problem with FDM is that a user is given alltloé frequency to use, and if
the user has no data to send, bandwidth is wasteg & cannot be used by
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another user. Both TDM and FDM work well with cantous transmission, in
which data is generated at a constant rate (eige\o

Statistical Multiplexing: SM allocates bandwidth to arriving packets on deth
This leads to the most efficient use of channeldbadth because it only carries
useful data. That is, channel bandwidth is allatatepackets that are waiting for
transmission, and a user generating no packets maease any of the channel
resources.

Hence, the reason why the phone system limits amelwidth voice grade lines to
3kHz. This is a means of solving the problem of tags of transmission line
attached to it. A statistical multiplexor gives anused line capacity to other
terminals that are ready to transmit.

Other types of multiplexing technologies and proceses include, but are not limited

to:

0O N O O A W DN P

6.2

. Inverse Multiplexing (IMUX)

. Wavelength Division Multiplexing (WDM)

. Dense Wavelength Division Multiplexing (DWDM)

. Conventional Wavelength Division Multiplexing (CWDM
. Reconfigurable Optical Add-Drop Multiplexer (ROADM)
. Frequency Division Multiplexing (FDM)

. Orthogonal Frequency Division Multiplexing (OFDM)

. Add/Drop Multiplexing (ADM)

Types of Transmission Media

The means through which data is transformed frora place to another is called
transmission or communication media. There are ¢ategories of transmission media

used in computer communications.

Guided/Bounded media
Unguided/Unbounded media

A. Guided Media

Guided media are the physical links through whighnals are confined to a narrow path.
These are also called bounded media. Bounded nwdiamade up of an external
conductor (usually Copper) bounded by jacket mailteri
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Bounded media are great for LABS because they bffgr speed, good security and low
cast. However, some time they cannot be used fstamie communication. Three
common types of bounded media are used for datartrigsion. They are

= Coaxial Cable

= Twisted Pairs Cable

» Fiber Optics Cable

a. Coaxial Cable
Coaxial cable is very common & widely used commatatmedia. For example TV wire
is usually coaxial.

COPPER
WIRE

INSULATION
COPPER MESH
OUTSIDE INSULATION

Figure6.7: Coaxial cable
Coaxial cable gets its name because it containsctwaluctors that are parallel to each
other. The center conductor in the cable is usuadlyper. The copper can be either a
solid wire or stranded martial. Outside this cdnianductor is a non-conductive
material.
It is usually white, plastic material used to separthe inner conductor form the outer
Conductor. The other conductor is a fine mesh nfiae copper. It is used to help shield
the cable form EMI.
Outside the copper mesh is the final protectiveecoVhe actual data travels through the
center conductor in the cable. EMI interferenceasght by outer copper mesh. There are
different types of coaxial cable vary by gauge &#adance.
Gauge is the measure of the cable thickness. Inessured by the Radio grade
measurement, or RG number. The high the RG nuntiethinner the central conductor
core, the lower the number the thicker the core.
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Here the most common coaxial standards.
= 50-Ohm RG-7 or RG-11 : used with thick Ethernet.
= 50-Ohm RG-58 : used with thin Ethernet
= 75-Ohm RG-59 : used with cable television
= 93-Ohm RG-62 : used with ARCNET.

Characteristics of Coaxial Cable
= Low cost
= Easy to install
= Up to 10Mbps capacity
=  Medium immunity form EMI
=  Medium of attenuation

Advantages of Coaxial Cable
= Inexpensive
= Easy to wire
= Easy to expand
= Moderate level of EMI immunity

Disadvantage of Coaxial Cable
= Single cable failure can take down an entire nekwor

2. Twisted Pair Cable

The most popular network cabling is Twisted pairisl light weight, easy to install,
inexpensive and support many different types ofvoet. It also supports the speed
of 100 mbps.Twisted pair cabling is made of pairs of solid thlasded copper twisted
along each other.

The twists are done to reduce vulnerably to EMI arabs talk. The number of pairs in
the cable depends on the type. The copper coresuslly22-AWG or 24-AWG,
asmeasured on the American wire gauge standard.eTdmer two types of twisted pairs
cabling namely:
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= Unshielded twisted pair (UTP)
= Shielded twisted pair (STP)

i. Unshielded Twisted Pair (UTP)

Figure6.8: UTP
UTP is more common. It can be either voice gradelata grade depending on the
condition. UTP cable normally has an impedanceQff ahm. UTP cost less than STP
and easily available due to its many use. Therdiadevels of data cabling.

Characteristics of UTP
= |ow cost
= easy to install
= High speed capacity
= High attenuation
= Effective to EMI
= 100 meter limit

Advantages of UTP
= Easy installation
= Capable of high speed for LAN
= Low cost

Disadvantages of UTP

= Short distance due to attenuation
ii. Shileded Twisted Pair(STP)
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Figure 6.9: Shielded Twisted Pair

It is similar to UTP but has a mesh shielding that'otects it from EMI which allows for
higher transmission rate.

Characteristics of STP
= Medium cost
= Easy to install
= Higher capacity than UTP
= Higher attenuation, but same as UTP
= Medium immunity from EMI
= 100 meter limit

Advantages of STP
« Shielded
= Faster than UTP and coaxial

Disadvantages of STP
= More expensive than UTP and coaxial
= More difficult installation
= High attenuation rate

3. Fiber Optics

Fiber optic cable uses electrical signals to trahdata. It uses light. In fiber optic cable
light only moves in one direction for two way commzation to take place a second
connection must be made between the two devicas. dttually two stands of cable.
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Each stand is responsible for one direction of comoation. A laser at one device sends
pulse of light through this cable to other device.

Figure 6.100ptic fibre
Source: https://www.aflglobal.com/Products/Fiber-Optic-Cad{DSS.aspx
These pulses translated intt's” and “0’s” at the other end. In the center of fiber cable is
a glass stand or core. The light from the laseremdkirough this glass to the other device
around the internal core is a reflective materradwn asCladding. No light escapes the
glass core because of this reflecttbadding.Fiber optic cable has bandwidth more
than2 gbps(Gigabytes per Second)

Characteristics of Fiber Optic Cable
= EXxpensive
= Very hard to install
= Capable of extremely high speed
= Extremely low attenuation
= No EMI interference

Advantages of Fiber Optic Cable
= Fast
= Low attenuation
= No EMI interference
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Disadvantages od Fiber Optics Cable
= Very costly
= Hard to install

B. Unguided Media
Unbounded /Unguided medoa wireless media doesn’t use any physical connectors
between the two devices communicating. Usuallytteasmission is send through the
atmosphere but sometime it can be just acrossullkee Wireless media is used when a
physical obstruction or distance blocks are used mormal cable media. The three types
of wireless media are:

= Radio waves

= Micro waves

= Infrared waves

a. Radio Waves

)) ))))

Radio Waves

Figure 6.11 Radio waves
Source: http://www.mayankgandhi04.com/2016/01/hol ogr aphi c-univer se-and-brain-
leela.html

It has frequency between 10 K Hz to 1 G Hz. Radiwes are of the following types.
= Short waves
= VHF (Very High Frequency)
= UHF (Ultra High Frequency)
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There are different types of antennas used fooradives. Radio waves transmission can
be divided into following categories.

= Low Power, Single Frequency

= High Power, Single Frequency

i. Low Power, Single Frequency
As the name shows this system transmits from aeguéncy and has low power out.
The normal operating ranges on these devices a@ 2% meter.

Characteristics of Low Power, Single Frequency

Low cost

Simple installation with pre-configured settings
1 Mbps to 10 Mbps capacity

Low attenuation

Low immunity to EMI

il. High Power, Single Frequency

This is similar to low power single frequency. Ta@atevices can communicate over
greater distances.

Characteristics of High Power, Single Frequency

Moderate cost

Easier to install than Low Power, Single Frequency
1 Mbps to 10 Mbps of capacity

Low attenuation for long distances

Low immunity to EMI

b. Micro Waves
Micro waves travels at high frequency than radiovegaand provide through put as a
wireless network media. Micro wave transmissiorunegs the sender to be inside of the

receiver.

Following are the types of Micro waves:
= Terrestrial Micro waves
= Satellite Micro waves
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i. Terrestrial Micro Waves

Terrestrial Micro waves are used are used to tréansireless signals across a few
miles. Terrestrial system requires that direct palia antennas can be pointed to
each other. These systems operate in a low Giga Harge.

Characteristics of Terrestrial Microwaves
= Moderate to high cost
= Moderately difficult installation
= 1 Mbps to 10 Mbps capacity
= Variable attenuation
= Low immunity to EMI

il. Satellite Microwaves

The main problem with aero wave communication 8 turvature of the earth,
mountains, and other structure often block the bheéhe side. Due to this reason,
many repeats are required for long distance whiotreases the cost of data
transmission between the two points. This problemracommended by using
satellites.

Satellite microwave transmission is used to trahsiginals throughout the world.
These system use satellites in orbit about 50,000akove the earth. Satellite dishes
are used to send the signals to the satellite wihéseagain send back down to the
receiver satellite. These transmissions also usettnal parabolic antenna’ with in
line of side.

In satellite communication microwave signals at 61zGis transmitted from a
transmitter on the earth through the satellite tmsiin space. By the time signal
reaches the satellites becomes weaker due to 5K@®Qistance. The satellite
amplifies week signals and transmits it back togheh at the frequency less than 6
GHz.

Characteristics Satellite Microwaves:
= High cost
= Extremely difficult and hard installation
= Variable attenuation

69



= Low immunity to EMI
= High security needed because a signal send to dlddlite is broadcast
through all receivers within the satellite

c. Infrared
Infrared frequencies are just below visible lighhese high frequencies allow high sped
data transmission. This technology is similar te tise of a remote control for a TV.
Infrared transmission can be affected by objectstrabting sender or receiver. These
transmissions fall into two categories:

= Point-to-point

= Broadcast

i. Point-to-point
Point to point infrared transmission signal dirgdietween two systems. Many lap top
system use point to pint transmission. These systequire direct alignment between
many devices.

Characteristics of Point to point
= Wide range of cost
= Moderately easy installation.
= 100 k bps to 16 Mb of capacity.
= Variable attenuation.
= High immunity to EMI

ii. Broad Cast

These infrared transmission use sprayed signalbored cast in all directions instead of
direct beam. This help to reduce the problems gp@r alignment and abstraction. It also
allows multiple receiver of signal

Characteristics of Broad Cast
= In expensive.
= Single installation.
= 1 Mbps capacity.
= Variable attenuation.
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Summary of Study Session 6
In this study session, you have learnt that:
1. The Hardware Devices used in Data Transmission are
* Bridges
* Routers
* Repeaters
* Gateways
» Switches
* Modem
e Multiplexer (MUX)

2. The means through which data is transformed froen glace to another is called
transmission or communication media. There are tategories of transmission
media used in computer communications.

» Guided/Bounded media
» Unguided/Unbounded media

. 3. Three common types of bounded media are wsathfa transmission. They are
= Coaxial Cable
= Twisted Pairs Cable
= Fiber Optics Cable

Self-Assessment Question for Study Session 6

Having studied this session, you can now assesswalvyou have learnt its learning
outcomes by answering the following questions.sltadvised that you answer the
guestions thoroughly and discuss your answers yath tutor in the next Study Support
Meeting. Also, brief answers to the Self-Assessn@amstions are provided at the end of
this module as a guide.

SAQ 6. 1 (Test of learning outcome 6.1)

Describe the various hardware media/devices usddtatransmission
SAQ 6.2 (Test of learning outcome 6.2)

Identify the types of transmission media
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Study Session 7: Data Transmission Cables

Source: http://www.dreamstime.convstock-image-data-transmissi on-cabl es-patch-bay-
imagel8559711

Introduction
Cable is the medium through which information mo¥esn one network device to
another. There are several types of cables whielcammonly used within a network.
The type of cable chosen for a network is relatethé network topology, protocol, and
size.
The types of Cables used in a computer network athdr ICT installations include:
Twisted pair cable, Coaxial cable, Fibre optic eaMicroware link and Satellite link.

In this study session, you will learn the varioables used in data transmission.

Learning Outcomes for Study Session 7

At the end of the study Session, you should be table
7.1 Discuss the various cables used in Data Tressgim
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7.1 Various used in Data Transmission
The following are lists of various cables that ased in data transmission.

7.1.1 Twisted pair cable

The twisted pair cable (TPC) is the familiar wirged for connecting a telephone to the
telephone jack. It consists of two insulated coppees twisted together and is one of the
oldest and most widely available cable/medium. Tisted pair cable is prevalent in

buildings and for local telephone network linkse(tlocal loop), and is inexpensive to

install.

However, it can only be used for short links uatout 1km digital transmission because
of significant electrical interference (createdtbg close proximity of the two wires) and

rapid signal degradation over long distances. Draasmission speed is normally 9600
bits per second in a distance of 100 meter.

The twisting in TPC reduces electrical interferenthe shielded cable has increased
amount of insulation hence it is non-immune. Theshielded is used by telephone
companies.

In-Text Question

What is the full meaning of TPC?
In-Text Answer

Twisted Pair Cable

Weakness
There is a limit to the speed and distance sigraistravel on TPC, e.g. 10 Base T

e ] ey e ‘k\

LBmnm=shhiedadescE el e S —

Figure 7.1: Twisted pair cable
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7.1.2 Coaxial cable
The coaxial cable is the familiar cable used farmmrting a television set to the cable TV
jack. It consists of acylindrical copper wire anater conductor, separated by insulating
material and protected by a plastic sheath.It @elyi used for local area network, long-
distance telephone links, and cable television.
Coaxial cable can carry moredata than twisted ga& to lower electrical interference
but it is more expensive. Due to rapid signaldegtiad, coaxial links require amplifiers
every few hundred feet to maintain high data rates.
Coaxial cable belongs to the groups of speciallgpped andinsulated wires that are able
to transfer data at higher rate. They consistotmtral copper wire surrounded by an
insulation over which coppermesh is placed.
They are used for long distance telephone lineslacal area network for their noise
immunity and faster data transfer. Specially wrabped insulated wire lines that are
able to transmit data at high rates.
Coaxial cables are of two types viz:

1. ThinNet

2. ThickNet

» ThinNet coaxial cables are single conductor wirg¢himi a shielded enclosure.

They can be laid underground or undersea and tiamsta (10 Base 2) carries
signals over short distances.
» ThickNet coaxial cable (10 Base 5) has greater imtyuor noise and is more

durable.
COAXIAL CABLE
braided shield foil ahisid
\ center conductor
—

outer jacket

dielectric

Figure 7.2: Coaxial cable.
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In-Text Question

................. is the cable used for connecting a televisiet to the cable TV JACK?
In-Text Answer

Coaxial Cable

7.1.3 Fibre-Optic or Optical fibre

It consists of a single bundle of hair-like glagsd along which signals travel as pulses
of light. It uses laser light instead of electrcib carry information for transmission at

high speed and is very immune to interference, ¢éveagh it is expensive.

Data is transmitted by optical signals on fibreiopinks, made of very thin glass or

plastic fibre, which are progressively replacingxal cable for long-distance telephone
transmission and are increasingly being used ih speed local area networks.

The optical signals are insensitive to electricateiference and essentially do not
degrade, which leads to data rates and rangestbatrders of magnitude higher than
those of any other medium. However, using fibre aéxjuires substantial investments for
hardware components, e.g., switches handling thieabgignals.

Figure 7.3: Fibre Optic cable

Advantages of Fiber-optic

Fibre optic or Optical fibre cable has several a@ges over metallic cable (twisted-pair

or coaxial).

» Higher bandwidth: Fibre-optic cable can suppownaatically higher bandwidths
(and hence data rates) than either twisted-pagoexial cable. Currently, data rates
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and bandwidth utilisation over fibre-optic cable &imited not by the medium but by
the signal generation and reception technologylavai.

Less signal attenuation: Fibre-optic transmissistadce is significantly greater than
that of other guided media. A signal can run folkkB®without requiring regeneration
unlike coaxial or twisted-pair cable which requieesepeater for every 5km distance.
Immunity to electromagnetic interference: Electrgmetic noise cannot affect fibre-
optic cables.

» Resistance to corrosive materials: Glass is m@sstent to corrosive materials than

copper.Light weight. Fibre-optic cables are mughter than copper cables.

» Greater immunity to tapping: Fibre-optic cables arere immune to tapping than

copper cables. Copper cables create antenna effiattsan easily be tapped.

Disadvantages of Fibre-Optic
There are some disadvantages in the use of ofibcalwhich include:

>

>

Installation and maintenance: Fibre-optic cable iselatively new technology. Its
installation and maintenance require expertiseithabt yet available everywhere.
Unidirectional light propagation: Propagation @it is uni-directional, hence if there
is need for bidirectional communication, two fibsesuld be needed.

Cost: The cable and the interfaces are relativadyenexpensive than those of other
guided media. If the demand for bandwidth is nghhioften the use of optical fibre
cannot be justified.

Microware link: Microwaves are electromagnetic wawéhich travel in a straight line
and uses very high frequency radio signals to ténslata through space. The
transmitter and receiver of a microwave system khbe in line-of-sight because the
radio signal cannot bend. With microwave very lafigtance transmission is not
possible.

In-Text Question

Electromagnetic noise cannot affect ..................
In-Text Answer

Fibre-Optic Cable
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In order to overcome the problems of line of sighd power amplification of weak

signal, repeaters are used at intervals of 25 tkilBthetres between the transmitting and
receiving end. The quality of the signals reduceshey move further away from the
source.

There are microwave towers serving to the nexiostalt is used for wireless connection.

Microwave Link
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Figure 7.4: Microwave link
» Satellite link: Communication satellites in the s&gove the equator relay signals
through free space and air from one ground stdabaanother, thus covering an area
hundreds of miles in diameter.
Therefore, satellites are excellent for cost-ediiticommunication over large areas with
little infrastructure. They are used for televisinatworks and by private networks to
bypass the telephone system. However, transmisgiansatellite is subject to a
substantial delay due to the long distance beeggetled.
The problem of line-sight and repeaters are oveecbyn using satellites which are the
most widely used data transmission media in modeys.
In satellite communication, microwave signal isy@mitted from a transmitter on earth to
the satellite at space. The satellite amplifieswieak signal and transmits it back to the
receiver. The main advantage of satellite commtioicas that it is a single microwave
relay station visible from any point of a very largrea.
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In microwave the data transmission rate is 16 gigmper second. They are mostly used
to link big metropolitan cities. Satellite is pemeatly stationed at a point on the planet
so that it is continuously available for communigatwith all the points within its range
as it revolves at the same speed of the eartihatearth-bound microwave is always in-
tune with it without continual adjustment. It makese of wireless connection.
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Summary of Study Session 7

Cables are important ingredients of telecommurocstisystem because they are the

media through which data are transmitted and congation within a network.

» This study session discussed the various typealiés that can be used in connecting
devices in a computer network or telecommunicatisystem, equally highlighting
the strengths and weaknesses of each connectingmed

» The twisted pair cable (TPC) is the familiar wirged for connecting a telephone to
the telephone jack.

» The coaxial cable is the familiar cable used farmerting a television set to the cable
TV jack.

» It consists of a single bundle of hair-like glagsd along which signals travel as
pulses of light. It uses laser light instead ofctieity to carry information for
transmission at high speed and is very immune terference, even though it is
expensive.
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Self-Assessment Question (SAQs) for Study Session 7

Now that you have completed this study session, gau assess how well you have
achieved its Learning outcomes by answering théowviahg questions. Write your
answers in your study Diary and discuss them wathryTutor at the next study Support
Meeting. You can check your answers with the Noteghe Self-Assessment questions
at the end of this Module.

SAQ 7.1 (Tests Learning Outcomes 7.1)

List the data transmission cables you know.

Attempt a recommendation of data transmission ciaola local area network
Discuss vividly the strengths and weaknesses oé-iptic cable
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Study Session 8: Protocols

Source: http: //ikkaaarw.blogspot.com.ng/2014/05/i ct-and-multi media-fundamental s.html

Introduction

In computer networks, communication occurs betwadities in different system. Entity
is anything capable of sending or receiving infaliora However, two entities not simply
send bit streams to each other and expect to berstodd. For communicate to occur,
the entities must agree on a protocol. In thisyssession you will learn about he basics
of internet protocols.

Learning Outcomes for Study Session 8
At the end of the study Session, you should be table
8.1  Explain the Basics of Internet Protocols

8.1 Internet Protocols

Since data within a network must travel over aetgriof channels, such as telephone
lines, microwave signals and satellite signalgaadardised set of procedures is required
for specifying how electronic component terminatgmputers and networks are
designed. These standardized sets are called ptstde protocol is a set of rules that
govern communications.
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A protocol defines what is communicated, how itcemmunicated and when it
communicated (feeman, 1999)A communication protocol is a format set of ru
governing the format and relative timing of messagehange between communicat
devices.

Protocols are standard sets of rules that govern network asmwation functions b
describing bdt the format that a message must take and the nveshich messages a
exchanged between comput

On the other hand, telecommunications protocols precedures and rules f
transferring data across the internet. The origimaiticipant of the interrt, mostly
universities uses TCP/IP which is now the intepretocol (IP).

In-Text Question

What is Protocols?

In-Text Answer

Protocols are standard sets of rules that govetwanke communication functions k
describing both the format that a messmust take and the way in which messages
exchanged between comput

The information that passes through the internadividded into small portions, calle
packets, whose creation and transmission are gesdoy TCP/IP to provide for mo
consistentlelivery and contrc

Element
lo}i
Protocol

Figure 8.1 Elements of Protocol
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The key elements of a protocol are syntax, senmgrdied timing.

» Syntax: The term syntaxrefers to the structure or formathef data, meaning the
order in which they are presented. For exampl@ngale protocol might expect first
8 bits of data to be the address of the sendesebend 8 bits to be at the end of the
receiver, and the rest of the stream to be the agessself.

» Semantics:The word semanticsrefers to the meaning of eadiioseaf the message
and describes how a particular pattern is to lerpnéted.

» Standards: These are a set of rules or specifications foidés@gn or operation of a
computing device.

There are proprietary standards, which are thoseeloeed and promulgated by

companies in the hope of assuring or increasing tharket share. There are also open

standards, which are published and available ferhysanyone.

Either type may become a standard, a set of rulespecifications that comes into

widespread use in the market place that it becafmesnormative standard given the

endorsement of an official standards body suchhasiternational Organization for

Standardization (ISO).

In-Text Question

From above passage, .............. structure or formathefdata, meaning the order in
which they are presented.

In-Text Answer

Syntax.

Quite often the word standard is used to refentustry standards (i.e. relatively stable
principles and practices applied by leading martufacs). This is a very vague concept.
Between official standards and industry standéatdse is a wide range of standards that
have been agreed on in some form.

Each computer on the Internet has an assigned ssjdralled the IP (Internet Protocol)
address that uniquely identifies and distinguistiefsom all other computers. The IP
numbers have four parts, separated by dots.

For example, the IP address of one computer might35.62.128.91.Most computers
also have names, which are easier for people temdar than IP addresses.

These names are derived from a naming system dakedomain name system (DNS).
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1. Domain namesconsist of multiple parts, separated by dots, amdtranslated from
right to left. For example, consider the name wi.ed. The rightmost part of an
Internet name, in this case ‘edu.ng’ is its topeledomain or the zone. The
abbreviation ‘edu’ indicates that this is an edisrasite based in Nigeria.

2. Generic top-level domain (TLD) is a top-level domain used (at least in theogyab

particular class of organization. These are thremare letters long, and are named

for the type of organization that they represent.

For example, .com for commercial organisations. fbtlewing TLDs currently exist:

.aero for the air transport industry

.biz for business use

.cat for Catalan language/culture

.com for commercial organizations but unrestricted

.coop for cooperatives

.edu for postsecondary educational establishments

.gov for government and their agencies in the Wdn8tates

YV V.V V V VY

Summary of Study Session 8

Protocols and standards are keys to effective mmasson of messages on the Internet.

» This study gave a vivid description of protocolsl astandards as well as associated
procedures adopted on the Internet.

» Protocols are standard sets of rules that govetmmank communication functions by
describing both the format that a message must dakiethe way in which messages
are exchanged between computers.

» The term syntaxrefers to the structure or formath&f data, meaning the order in
which they are presented.

» The word semanticsrefers to the meaning of eadiioseaf the message and describes
how a particular pattern is to be interpreted.

» These are a set of rules or specifications fordixgign or operation of a computing
device.

Self-Assessment Question (SAQs) for Study Session 8
Now that you have completed this study session, gamu assess how well you have
achieved its Learning outcomes by answering théovahg questions. Write your
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answers in your study Diary and discuss them wathryTutor at the next study Support
Meeting. You can check your answers with the Noteshe Self-Assessment questions
at the end of this Module.

SAQ 8.1 (Tests Learning Outcomes 8.1)
Describe, protocols, standards, and domain names.
Define Internet Protocol
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Study Session 9: History of Information Network

Source: http: //www.123rf.com/stock-photo/information_system.html

Introduction

The emergence of information networks can be trdisak to the late 1960s and early
1970s in the United States of America at the U.8pdtment of Defense (US-DOD).
Precisely in 1969, the Advanced Research Projeengyg (ARPA) of the United States
of America Department of Defence (DOD) initiatedegearch project to link computers
together for resource sharing.

The objective of the whole project was to build @anenunication system that would
withstand catastrophes and still be functional. filséory of information network will be
the topic of interest you will learn in this sessio

Learning Outcomes for Study Session 9

At the end of the study Session, you should be table
9.1 Discuss the history of information network
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9.1 History of Information Network

ARPANET was designed to prevent nuclear strike led USSR from disabling all
military computers, capability. The 1960’s was gegiod of “armament race” when both
the East and West were pursuing researches thdd \ge them military domination of
the world. The cold war generated interest in aribeproof” network in the military
bases.

The arrangement was such that the network would peer-to peer without a central
host. This idea was chosen so that if any parhefrietwork was destroyed by nuclear
attack, the remaining would still go on communicgti

(D AMES
STANFORD

UCLA
soc

Figure 9.1: Diagrams of ARPANET
Source:
https: //per sonal pages.manchester .ac.uk/staff/m.dodge/cyber geogr aphy/atlas/historical .html

The ARPANET grew to include scientists and reseanslacross the country and in 1983
APPANET split into two as: MILNET: The Military pton of ARPANET and
ARPANET which is purely for research. Other commaraetwork, cooperative
networks and company networks started springingasipa result of the success of
ARPANET.

In 1984 JANET (Joint Academic Network) came on blotr link all universities and
research institutions and also to provide accesiset@utside world. From this period, the
network developed to such a level that it becantermationally operational and great
numbers of computer networks, which are united Bgnailiar addressing system were
easily connected to aid communication.
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In the ARPANET network model, communication willways occur between two
computers: a source (the local terminal) and airtgin (the remote terminal). It was
designed to require minimum information from eant.e

To send a message through the network all one dadbtwas put its data into an
envelope called Internet Protocol (IP) packet amidchit over to the destination with the
correct "address". Wittihis packet switching technique, the source and destination
computers were responsible for making sure thatptiekets get from one end to the
other.

In-Text Question

iviereenee. ... Was designed to prevent nuclear strikehef 1 SSR
In-Text Answer

ARPANET.

Since the network itself was supposed to be urneliand any portion of it could
disappear without notice, the network was builuacbthe idea that each computer would
be able to serve as a pier or levee with any atberputer.

If for some reason some part of it were unavaildld&veen the source and destination
computers, the machines would automatically trdeertext best route among the two
and proceed to deliver the message.

This model of networking proved to be very relialilecause it not only permitted
flawless connections but it also provided the gmigctical method for computers from
different manufacturers to communicate. This wa®y attractive idea for universities
and other large institutions which did not own stendard set of computers.
Furthermore, as technology evolved and computeegprdropped, manufacturers started
to put TCP/IP protocol into their machines. It waset too long before research
institutions, libraries and large corporations t&t@dradopting the protocol to connect their
computers together. This new demand started a caomcation standard that all
institutions took benefit of.

In-Text Question

Sending message of data through the network isctall. ............
In-Text Answer

Internet Protocol.
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Since then, the Internet has not stopped growings the fastest growing system of

human communication in history. It has grown fagan telephone, television or fax. It

currently connects over 200,000,000 computers, ri@e 500,000,000 users and grows
25% each month(Tracy, 2006).

Summary of Study Session 9

This lecture traced the historical developmeninédrimation network from the beginning

of the armament war between the US AND USSR betlater1960s and early 1970s.

» The ARPANET grew to include scientists and reseanlacross the country and in
1983 APPANET split into two as: MILNET: The Militaportion of ARPANET and
ARPANET which is purely for research. Other comnarmetwork, cooperative
networks and company networks started springingasi@ result of the success of
ARPANET.

» 1984 JANET (Joint Academic Network) came on boardirik all universities and
research institutions and also to provide acceisetoutside world.

» In 1984 JANET (Joint Academic Network) came on blo@r link all universities and
research institutions and also to provide accefisetoutside world.

Self-Assessment Question (SAQs) for Study Session 9

Now that you have completed this study session, gau assess how well you have
achieved its Learning outcomes by answering théoviahg questions. Write your
answers in your study Diary and discuss them wathryTutor at the next study Support
Meeting. You can check your answers with the Noteshe Self-Assessment questions
at the end of this Module.

SAQ 9.1 (Tests Learning Outcomes 9.1)

Discuss the role of ARPANET in the developmentnddrmation network
Trace the history of information network developmen
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Study Session 10: Historical Development of Teleconunication System

Sour ce: https://en.wikipedia.org/wiki/Telecommunications_in_China

Introduction

Telecommunication networks carry information signalmong entities, which are

geographically far apart (Adewale, 2007). An entitgy be a computer or human being,
a facsimile machine, a tele-printer, a data terfrand so on.

The entities are involved in the process of infararatransfer which may be in the form

of a telephone conversation (telephony) or a fiendgfer between two computers or
message transfer between two terminals etc.

Learning Outcomes for Study Session 10
At the end of the study Session, you should be table
10.1 Discuss the historical development of telecamications system

10.1 Historical Development of Telecommunications

Telecommunication is a general term for a vastyamd technologies that send
information over distances. Mobile phones, landljngatellite phones and voice over
internet protocol (VOIP) are all telephony techrgiés. Radio and television are also
examples of telecommunication. Arzika (2000) defineelecommunications as the
transmission of signals over a distance for the@se of sharing information.
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Telecommunication process involves the sendindemfte®magnetic waves by electronic
transmitters and has completely changed the raté wmmanner of information
dissemination in the whole world (Okafor, 2012). i$t undoubtedly, the greatest
facilitator and guarantor of global informationwio

Figure 10.1: Telecommunication

Source: http://binagr oup.com.my/tel ecommuni cations-services/

The development of telephone was generally tracedléxander Graham Bell who was

described as the man behind the hello machinehéBias cited in Etukudo, 2009).

After several attempts and research, Bell was gdapatent between 1875 and 1877 in
Washington DC. It was the efforts of Graham Belbhssociation with Gardiner Greene
Hubbard, Thomas Sanders and Watson that resulté ifirst telephone company, Bell

Telephone Company in 1877.

In-Text Question

Telephone was originated by .................

In-Text Answer

Alexander Graham Bell

Today it is almost truism to state that telecomroation systems are the symbol of our
information age. With the rapidly growing traffiné untargeted growth of cyberspace,
telecommunication becomes a fabric of life. Theifetchallenges are enormous as rapid
growth of items of new services and number of uaegsanticipated.

What comes with the challenge is a genuine neednfore advanced methodology
supporting analysis and design of telecommunicagiahitectures. Telecommunication
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is evolving and growing at an explosive rate inerdgcyears and will undoubtedly
continue to do so.

The communication switching system enables thearsal connectivity. The universal
connectivity is realized when any entity in onetparthe world can communicate with
any other entity in another part of the world. lamg ways telecommunication will acts
as a substitute for the increasingly expensive iphl/gransportation.

In-Text Question
Bell Telephone Company in 1877 started by ........
a. Graham Bell, Gardiner Greene Hubbard, Thomas Sandétson
b. Gardiner Greene Hubbard, Graham, Watson.
c. Thomas Sanders, Graham Bell, Watson,
d. Watson, Thomas Sanders, Bell.
e. None of the above
In-Text Answer
a. Graham Bell, Gardiner Greene Hubbard, Thomade&anWatson

The telecommunication links and switching were nyairdesigned for voice
communication and with the appropriate attachmegtgspments they can be used to
transmit data. A modern society, therefore needs feilities including very high
bandwidth switched data networks, and large comaation satellites with small, cheap
earth antennas.

Figure 10.2: Telephone

Sour ce: https: //en.wi ki pedia.or g/wiki/Telephone
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The purpose of a telecommunication switching sysieno provide the means to pass
information from any terminal device to any otherninal device selected by the
originator.

Telecommunication system can be divided into foamrmparts viz:

» End system or Instruments

» Transmission system

» Switching system and

» Signaling

10.1.1 End Systems or Instruments

The end system or instrument are transmitters oeivers that are responsible for
sending information or decoding or inverting reeeivinformation or message into an
intelligible message (Freeman, 1999). They havdvedofrom analogue telephones to
digital handsets and cellular phones.

However, endless arrays of other devices are lmtaghed to telephone lines, including
computer terminals used for data transmission.

10.1.2 Transmission System

Signals generated by the end system or the instriisnage transported to the destination
by some means. The transmission links conveys rif@nnation and control signals
between the terminals and switching centers.

A transmission link can be characterized by itsdwadth, link attenuation and the
propagation delay. To maintain signal quality, gignal must be regenerated after a
certain distance.

In general a communication path between two disfiints can be setup by connecting
a number of transmission lines in tandem. The tréssion links may include two-wire
lines, coaxial cables, microwave radio, opticaéfiband satellites.

10.1.3 Switching System

Functionally, the communication channels betweeiickimg system are referred to as
trunks. The switching centres receives the comsligials, messages or conversations and
forwards to the required destination, after neagssedification (link amplifications) if
necessary.
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A switching system is a collection of switching ralents arranged and controlled in such
a way as to setup a communication path betweentwaydistant points (Imeremba

2008). A switching center of a telephone networkipdsing a switching network and its

control and support equipment is called a cenfifaden

In computer communication, the switching technigsed is known as packet switching
or message switch (store and forward switching)telephone network the switching

method used is called circuit switching. Some pecattswitching systems are step-by-
step, cross barred relay system, digital switclsggtems, electronic switching system
etc.

Elements of switching system:

Elements include:
Trunk interface
Subscriber line interface
Service circuit interface
Controller
Operator console
Subscriber service line & distributor unit
Trunk circuit scanning & distributor unit

Junctor

Figure 10.3 Elements of switching system
Source: http://mww.dlideshar e.net/prernashar mal0297701/el ement-of-switching-system

10.1.4 Signalling Systems

A signaling system in a data communication netw@kshanges signalling information
effectively between subscribers.

The signaling systems are essential building blacksoviding the ultimate objective of
a worldwide automatic telephone services. Trad#lly, the design for telephone
switching centers or equipment requirements in kEctanmunication system is
determined on the basis of the traffic intensityha&f busy hour.

The traffic intensity is defined as the productliué calling rate and the average holding
time. The busy hour is defined as that continuoxty-sninute period during which the
traffic intensity is highest. The calling rate iket average number of request for
connection that is made per unit time.
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If the instant in time that a call request arisea random variable, the calling rate may be
stated as the probability that a call request @atiur in a certain short interval of time.

In-Text Question

What is Traffic Intensity?

In-Text Answer

This is the product of the calling rate and therage holding time.

10.1.5 Circuit Switching
The phone system uses a technique called circititlsing.

>

>

Once a call has been completed, the user sees af Sgirtual wires” between
communicating endpoints.

The user sends a continuous stream of data, wihechhannel guarantees to deliver at
a known rate.

Data transmission handled elegantly using TDM oM-Dlote that TDM/FDM work
well because the data rate is predictable whilevthee grade signal is sampled using
PCM generating a steady stream of bits.

Call setup required before any data can be sdotyiag network to set up the path,
allocate sub-channels, etc. Call setup also usdddmle who to charge for the call.
Call termination required when parties completé, edllowing the network to reclaim
resources. At this point, a billing record is saweanewhere that records where the
call was made, its duration, etc.

Circuit Switched Networks

Figure10.4 Circuit switching
Source: http://www.dlideshare.net/tameemyousaf/switching-techniques
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Advantages of circuit switching:
1. Fixed bandwidth, guaranteed capacity (e.g.,amgestion).
2. Low-variance end-to-end delay (e.g., delay yeazhstant).

Drawbacks:

1. Connection setup introduces delay before comoation can begin.

2. User pays for circuit, even when not sending catg.

3. Other users cannot use bandwidth of other ¢g¢hat are not actually being used(e.g.,
in most conversations, only one person speaks @he& Thus, half the underlying
bandwidth is wasted.

Message SwitchingEntire message stored at each node. Each messageived in its

entirety before forwarding.

Packet Switching: In contrast, packet switching systems use stadistnultiplexing to

make better use of a channel:

1. Data is sent in individual messages (packets).

2. Each message is forwarded from switch to swigkntually reaching its destination.

3. Each switch has a small amount of buffer spacemporarily hold messages. If an

outgoing line is busy, the packet is queued uhélline becomes available.

Packet switching vs circuit switching

1. Packet switching systems do not provide known delagapacity characteristics.
Some applications, like those making use of reaétivoice and video, cannot
tolerate high variation in delays.

2. If many sites send data at the same time, enddodefay increases. That is, per-
user response and throughput drops as more useessakchannel.
3. Packet switching utilizes resources more efficiefgimilar to multiprocessing in

operating systems). In particular, with circuit whing, bandwidth can be
allocated but unused, as when no one talks.

4, Packet switching systems do not usually requirenimge a connection before
sending data. This is important for applicationat teend only a single packet of
data; the cost of opening and closing a connectiag exceed the cost of sending
the data.
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5. Billing algorithm is more complex in packet switngi systems. It is easy to bill
for a connection, because one can figure out wheh&wge during the connection
set up. With packet-switching, each packet mustdm®unted for individually.

Hybrid Switching: Hybrid switching systems attempt to combine tteasmtages of both

approaches. For instance, phone companies havipeddast connect circuit switching

systems that establish connections quickly (e.geamh interactive input line).

However, there is still much debate as to whethese “fast” systems are really fast

enough. Another variation, virtual circuits, recugrusers to open a connection before

sending data, but transmits packets.

The call allows the network to establish a pathld ance established, all packets follow

the same path. Because all packets follow the gaatie packets can be delivered in

order, and accounting is simplified.

Summary of Study Session 10
This study session described the major parts agflecémmunication system and the
major switching system involved.

» Telecommunication process involves the sendinglett@magnetic waves by
electronic transmitters and has completely chantjexd rate and manner of
information dissemination in the whole world.

» The end system or instrument are transmitters agivers that are responsible for
sending information or decoding or inverting reegivnformation or message into
an intelligible message.

» The end system or instrument are transmitters agivers that are responsible for
sending information or decoding or inverting reeeivnformation or message into
an intelligible message.

» A signaling system in a data communication netwoekshanges signalling
information effectively between subscribers.

» Once a call has been completed, the user seesd Sattual wires” between
communicating endpoints.

Self-Assessment Question (SAQs) for Study Sessidh 1
Now that you have completed this study session, gamu assess how well you have
achieved its Learning outcomes by answering théovahg questions. Write your
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answers in your study Diary and discuss them wathryTutor at the next study Support
Meeting. You can check your answers with the Noteshe Self-Assessment questions
at the end of this Module.

SAQ 10.1 (Tests Learning Outcomes 10.1)

Discuss briefly the following:

End system or Instruments

Transmission system

Switching system and

Signaling

Discuss the different types of switching system&lacommunications
List the various switching systems in telecommuineasystem
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Study Session 11: Telecommunication System in Nigge

Source: http://healthnewsng.convtelecom-masts-ar e-not-danger ous-to-human-health-
ncc/

_ R e R

Introduction

Telecommunications is the transmission of signafera distance for the purpose of
sharing information. It is a vital engine of anyoromy and an essential infrastructure
that promotes the development of other sectors agchgriculture, education, industry,
health, banking, defense, transportation and tou¢irzika, 2000).

In this study session you will learn on the deveatept of telecommunication systems in
Nigeria.

Learning Outcomes for Study Session 11
At the end of the study Session, you should be table
11.1 Discuss the development of telecommunicatystesns in Nigeria

11.1Telecommunication systems in Nigeria

The availability of an efficient, reliable and affiable telecommunications system is a
key ingredient for promoting rapid socio-economitd goolitical development of any
nation. Such a system must be universally accesaiid cost effective.
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Telecommunications is a vital engine of any econaing an essential infrastructure that
promotes the development of other sectors suchgasudiure, education, industry,

health, banking, defence, transportation and tourig is indispensable in times of
national emergency or natural disasters. It comnalig reduces the risks and rigours of
travel and rural-urban migration.

The journey to success in Nigeria's telecommunicatmilieu has been long and
tortuous. Telecommunication facilities in Nigeriaeng first established in 1886 by the
colonial administration. At independence in 196Qthwa population of roughly 40

million people, the country only had about 18,72émpe lines for use.

In-Text Question

What is Telecommunication?

In-Text Answer

Telecommunications is the transmission of signafera distance for the purpose of
sharing information.

This translated to a teledensity of about 0.5 tedeye lines per 1,000 people. The
telephone network consisted of 121 exchanges ofclwhil6é were of the manual
(magneto) type and only 5 were automatic.

Between 1960 and 1985, the telecommunication sectosisted of the Department of
Posts and Telecommunications (P&T) in charge ofitibernal network and a limited
liability company, the Nigerian External Telecomraation (NET) Limited, responsible
for the external telecommunications services. NEJvigded the gateway to the outside
world.

The installed switching capacity at the end of 1885 about 200,000 lines as against the
planned target of about 460,000. All the exchanga® analogue. Telephone penetration
remained poor equaling 1 telephone line to 440bithats, well below the target of 1
telephone line to 100 inhabitants recommended ky 13r developing countries. The
guality of service was largely unsatisfactory. Tteéephone system was unreliable,
congested, expensive and customer unfriendly.
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Figure11.1: NITEL
Source: http://nigeriancurrent.comy2015/11/01/nitel-resurr ects-as-ntel -plans-to-depl oy-

4g-networ k/

Arising from the foregoing, in January 1985, the stehile Posts and
Telecommunications Department was split into Posaald Telecommunications
Divisions. The latter was merged with NET to formgétian Telecommunications
Limited (NITEL), a limited liability company.

The main objective of establishing NITEL was to rhanies the planning and co-
ordination of the internal and external telecomroatons services, rationalize
investments in telecommunications development amdige accessible, efficient and
affordable services.

Almost 43 years down the line, the Nigerian Teleoamication Plc, NITEL had roughly
half a million lines available to over 100 milliadigerians. NITEL the only national
carrier had a monopoly on the sector and was synong with epileptic services and
bad management.

In-Text Question

At independence in 1960, with a population of rdygd0 million people, the country
only had about .................... for use.

In-Text Answer

18,724 phone lines

On assumption of office on May 29, 1999 Presidehis€@yun Obasanjo administration
swung to gear to make a reality the complete déagign of the telecom sector, most
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especially the much touted granting of license&8M service providers and setting in
motion the privatisation of NITEL.

This proactive approach by the government to tleeten sector has made it possible for
over 2.5 million Nigerians to clutch GSM phonesagd

The Federal Government of Nigeria in the past ydas made some commendable
policies of which, one is the National Telecommatimns Policy with the overriding
objective of achieving the modernization and ragigansion of the telecommunications
network and services in Nigeria at large.

The policy was expected not only to enhance socom@mic development in Nigeria but
also to be integrated into the telecommunicationgirenment internally as well as
globally (Ndukwe, 2004).

Trends in the Nigerian telecommunications industryfrom 2001 till date

As a result of the implementation of the NationaleEommunications Policy, the
Nigerian Telecommunications Industry has experidrgignificant growth in the last 6

years, following the successful take-off of digitalobile telephone services in the
country, using the Global System for Mobile comneations (GSM) technology.

From 500,000 active fixed telephone lines as at20d1, the total number of connected
fixed and mobile telephone lines increased to ald®@@ million lines as at February,
2015 (Subscriber Statistics, February, 2015 aviailab www.ncc.gov.ng). Up till the

year 2001, Nigeria was classified as one of Afgcamost under-served

telecommunications markets, but today, Nigeriange of the world’s fastest growing

telecommunications markets (NCC).

L MTN

everywhere you go

Figure11.2: MTN
Source: http://www.jazzyfans.net/2015/12/27/mtn-currently-dishing-free-credit-
customer s-get-now/
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Global System of Mobile Communicatiol

The development of global system of mobile telecamications (GSM) in the worl
was prompted by the need to provide seamless talecmications throughout Eurog
In the early 80’s, the analogue mobile telephong growing rapidly and operators we
finding it increasingly difficult to interconneché various network in Europe and t
prevented cell phone use from country to countrthiwi Europe. With the emergir
European Union and high travel volume between tries in Europe, this was seen &
problem.

In order to remedy the situation, the ConferenceEafopean Post and Telegraj
(CEPT) assembled a study group called “Group Spktaaile”. This group was forme
and tasked to provide a standardized sysbr mobile telephony.

For years, the GSM group outlined standards, rekedrtechnology and designed a v
to implement a Pan European mobile phone networlkl989, work done by the GS
group was transferred to the European Telecommtioic&tandard Irtitute (ETSI). The
name GSM was transposed to name the type of senveated.

Thus, the acronym GSM was changed from Group Shb&todile to Global System
Mobile Telecommunication:

Figure11.3: Zain
Source: http://www.zain.comymedia-center/gallery/image/6/

By April 1991, commercial service of the GSM netwdegan in Finland. Several ott
countries were on the rise to adopt this new moplilenenetwork and participate |
what was becoming a wo-wide standard.
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This technological advancement in the Western Woalsl impacted the rest of the world
and it is now a global village. The rest of the Maran easily reach developing countries
now and they are becoming more accessible comparaccouple of years ago. Global
System of Mobile Communications (GSM) was recommendo the Military
administration of General Abdulsalam Abubakar whicade Nigerian Communications
Commission (NCC) to grant licenses to Celia Motaphd.imited, Mobile Services
Limited and United Networks Limited and they wersked to provide GSM network
services in Nigeria. However, the Olusegun Obasadjministration in 1999 saw the
exercise as fraudulent, revoked the licenses anadinced the telecommunication policy
which empowered the Nigerian Communications ComiomsgNCC) to re-organize,
auction and issue fresh licenses to successful aommp who could provide for Nigerians
an efficient and cost effective telephone system.

On assumption of office on May 29, 1999, the PmrasidOlusegun Obasanjo’s
administration deregulated the telecom sector, Bntghg licenses to GSM service
providers and setting in motion the privatizatidriNéTEL.

The deregulation policy led to the establishmeniafional Telecommunication Policy.
This proactive approach by the government to thecten sector has had a positive
significant effect on the telecom sector as welbashe citizens’ access to telephone.
Presently, MTN, Airtel (then Econet wireless Nigeand later V-mobile, Celtel and
Zain), Glomobile and Etisalat dominate the GSM ®@ecfThis approach by the
government to the telecom sector has made it peskb there to be over 2.5 million
individual GSM telephone subscribers in Nigeriaap@Okafor, 2012),

Making life better

Figure 11.4: Celtel Source:
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After rigorous bidding and payments of license fe€$285 million, three companies,
Nigeria Telecommunications Plc (Nitel), MTN Nigeaad Econet Wireless were granted
Digital Mobile License (DML) on 23rd March 2001 Wwit90 days deadline to start
operation, operating license validity of 15 yedinge years exclusivity period, dual band
frequency assignment, a waiver of annual 23 opegdévy (not more than 25 percent of
annual turnover) for the first year of operationredt international access for own
subscribers to facilitate roaming.

Thus, on 7th August, 2001, Econet Wireless (nowtelicommenced operations of GSM
services in Nigeria, followed by MTN, Nitel, Globam and recently Etisalat.

According to NCC there are over 52 million subserthas at 30th September, 2008.
(www.ncc.gov.com
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Figure 11.5: Econet
Source: http://www.thisdaylive.comV/index.php/2016/03/31/econet-rival s-dstv-to-air -epl-for-freg/

In August 2001, GSM was launched in Nigeria. Comtingnon the advent of GSM in

Nigeria, Ajala (2005), a staff member of MTN NigerCommunication Ltd wrote:

August 2001 was a pivotal date in the history ajéfiia. That was when the first Global
System of Mobile Communications call was made uraddemocratic government. This
event heralded the dawn of a new era, the era &l @&8hnology, which completely
changed the face of doing business in Nigeria.

etisalat

Figure 11.6: Etisalat
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Source: http://oscar mini.comy/2015/10/how-to-transfer shar e-i nter net-data-bundle-mb-on-
etisalat.html

Also, Wojuade (2006) pointed out that, “GSM molaemmunication is one of the most
explosive developments ever to have taken plateeitelecommunications industry.

It is one of the best things that have happenedligeria in terms of technological
advancement as people can now reach out to otherdea reached, since it is much
easier to reach people by dialing their phone numbdas brought positive changes to
Nigeria especially in the socio-economic developnaéithe country.

Figure 11.7: Globacom
Source: http://theeagleonline.com.ng/globacom-owes-ser vice-provider s-over-n2b-defies-
nccs-directives-to-pay/

Since GSM was launched in Nigeria, mobile telephbag rapidly become the most
popular method of voice communication in country. Nligeria, the wide spread of
mobile phones has been aided by pre-paid optioat dliow users to control their
spending. Community phone shops also allow manyenp@ople to gain access to
telecommunication.

In-Text Question

According to report from NCC that we have ...............aa80th September, 2008.
In-Text Answer

52 million subscribers
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Summary of Study Session 11

» This Study session describes the historical devedop of telecommunication system
and global system of telecommunication system (G8Migeria emphasising the
role of NITEL and NCC.

» The journey to success in Nigeria's telecommunicatinilieu has been long and
tortuous. Telecommunication facilities in Nigeriane first established in 1886 by the
colonial administration. At independence in 196@hwa population of roughly 40
million people, the country only had about 18,72émpe lines for use.

Self-Assessment Question (SAQs) for Study Sessiah 1

Now that you have completed this study session, gamu assess how well you have
achieved its Learning outcomes by answering théovahg questions. Write your
answers in your study Diary and discuss them wathryT utor at the next study Support
Meeting. You can check your answers with the Noteshe Self-Assessment questions
at the end of this Module.

SAQ 11.1 (Tests Learning Outcomes 11.1)
Discuss the development of telecommunication systeNigeria
Trace the trends in telecommunication system devedmt in Nigeria
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Study Session 12: Nigerian Telecommunication Policy

everywhere you go

Source: http://businesswire.ng/
Introduction
For any nation to have an efficient, reliable affdrdable telecommunications system
there is need for an effective telecommunicatiasigp. A telecommunications policy is
concerned with the changing roles of telecommurdnaton the economy and society. It
provides a forum for research and debate amongsteatics, policy makers, regulators,
industry managers, consultants and other profeasd@Ritt, 2006).
The general objectives of the National Telecommation Policy (NTP) are to achieve
the modernization and rapid expansion of the tefenanication network and services as
well as enhance national economic and social dpusdmt and integrate Nigeria
internally as well as into the global telecommutiaras services that should, accordingly,
be efficient affordable, reliable and available alb. The rapidly changing nature of
technology in telecommunications makes it diffidaltset long term policy and medium
term policy objectives.

Learning Outcomes for Study Session 12

At the end of the study Session, you should be table

12.1 Discuss the Nigeria’s National Telecommunaratolicy (NTP)
12.2 Explain Private Sector Participation
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12.1 National Telecommunication Policy

The maiden edition of the National Policy on Telacounications was approved in 1995
though not published until 1998 by the ministrycommunications. This delay was as a
result of the prevailing socio-economic and padditienvironment in the country at the
time.

Consequently, at the time of the publication, d¢erprescriptions contained in the policy
were outdated, overtaken by events or requirethdunnodification (Arzika, 2000). As a

result of this, a new Telecommunications Policy wablished in May 2000, which is the

policy currently being adopted in the nation today.

The new telecommunication policy was developedine Wwith new developments and

emerging industry trends both locally and intewraily.

As a result of the rapidly changing nature of teitbgy in telecommunications, long

term policy objectives could be difficult to sefietefore, short to medium term policy
objectives were set, with the following time framekort term (3 years) and medium
term (5 years). Both the short term and the mediemm objectives of the policy are

available at www.ncc.gov.ng

| Fgure 12.1: Nigi Communications Commission
Source: http://guardian.ng/technol ogy/ncc-assur es-intl-community-of-nigerias-
readiness-for-investments/

12.1.1 Short-Term Objectives
The short term objectives as set and containetiarnNigeria telecommunication policy
are:
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To implement network development projects whichllstiasure that the country meets
and exceeds the ITU recommended minimum teledersityl telephone to 100

inhabitants. This means that a minimum of 2 milliored lines and 1,200,000 mobile
lines should be provided within 2 years;

1. To promote widespread access to advanced commismsatechnologies and
services, in particular the Internet and relatquhbdities;

2. To develop and enhance indigenous capacity indatetunications technology;

3. To participate effectively in international telecamnications activities in order

to promote telecommunications development in Nagemeet the country's
international obligations and derive maximum bendfiom international
cooperation in these areas;

4. To establish a National Frequency Management Coyhd&tMC) within the
Ministry of Communications with the responsibilityor the planning,
coordination and bulk allocation of the radio spect in the interest of
efficiency, transparency and accountability;

5. To ensure that the government divests its interestthe state owned
telecommunications entities;

6. To promote competition to meet growing demand tghothe full liberalization
of the telecommunications market;

7. To review and update telecommunications laws ineordo bring all
telecommunications operators under the regulatomyrol of NCC.

8. To resolve with dispatch all licensing problemstthae existing in the most

equitable and transparent manner.

In-Text Question

What is the full meaning of NFMC?
In-Text Answer

National Frequency Management Council

12.1.2Medium-Term Objectives

The medium term objectives set are as follows:

To provide a new regulatory environment that idisigintly flexible to take into account
new technological development and the internatitmeald towards convergence,;
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To meet telecommunications service needs of theéalsocommercial and industrial

sectors of the economy;

1. To ensure that public telecommunications facilites accessible to all communities
in the country;

2. To encourage domestic production of telecommurooatiequipment in Nigeria; and
development of related software and services;

3. To establish and meet aggressive targets for taliation of new fixed and mobile
lines.

4. To protect the integrity, defense and the secwfityre state and its citizens.

5. To encourage Nigerian telecommunications operatimgnpanies to become global
leaders in the industry.

6. To encourage the development of information supgmisay that will enable
Nigerians enjoy the benefits of globalization andwergence.

7. To create the enabling environment, including thevigion of incentives, that will
attract investors and resources to achieve thectgs earlier stated.

Developing countries like Nigeria that want to papate effectively and become equal

partners in the emerging global market need toipuilace a functional and efficient

telecommunications system.

In order to be relevant in this new millennium abeyond, Nigeria must join the

international telecommunications network as a $teyards improving and positioning

itself to compete in the economy.

Global telecommunications provides the opportufatya country to share in the wave of

science and technology developments, and the deeesaomy in positive ways that

account for the remarkable economic growth in adedncountries and the newly

industrialised countries.

Between 1960 and 1985, the telecommunications iseottsisted of the Department of

Posts and Telecommunications (P&T) in charge ofitibernal network and a limited

liability company, the Nigerian External Telecomnuations (NET) Limited,

responsible for the external telecommunicationsises. NET provided the gateway to

the outside world.

Telecommunications development during this peri@s wharacterized by serious short-

falls between planned targets and their realisatiprincipally because of poor
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management, lack of accountability and transparanclylow level of executive capacity
(Okwor, 2010).

The installed switching capacity at the end of 1885 about 200,000 lines as against the
planned target of about 460,000 while all the erglea were analogue.

Telephone penetration remained poor at ratio aiextb 440 inhabitants, well below the
target of a telephone line to 100 inhabitants revemded by ITU for developing
countries just as the quality of service was largaisatisfactory, unreliable, congested,
expensive and customer unfriendly (Obadan, 2000).

In-Text Question

What is the full meaning of NET?

In-Text Answer

Nigerian External Telecommunications (NET) Limited

Arising from the foregoing, in January 1985, the stehile Posts and

Telecommunications Department was split into Posaald Telecommunications

Divisions and the latter was merged with NET tonfoNigerian Telecommunications

Limited (NITEL), a limited liability company, whilethe Postal Division was

reconstituted into another organisation calledNigerian Postal Service (NIPOST).

The main objective of establishing NITEL was to rhanise the planning and co-

ordination of the internal and external telecomrations services, rationalise

investments in telecommunications development amdige accessible, efficient and

affordable services.

Even with this slight reform only a modest devel@mnin the telecommunications

industry was recorded as Nigeria still lags behtodnparable and even less endowed

African countries, let alone advanced countries.

The process of deregulating the industry was ieitiato tackle these observed

shortcomings. This began with the establishmentth&f Nigerian Communications

Commission (NCC) by Decree 75 of 1992 whose majaabives include: -

» Creating a regulatory environment to facilitate #gpply of telecommunications
services and facilities;

» Facilitating the entry of private entrepreneur® itite telecommunications market

» Promoting fair competition and efficient market dant among all players in the
industry.
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Since the inauguration of NCC in July 1993, it lsas out guidelines for private sector
participation and issued licenses to a number ohpamies for telecommunications
undertakings such as;

>

Y V VYV

YV V V V

Installation and operation of public switched télepy;

Installation of terminal or other equipment;

Provision and operation of public payphones;

Provision and operation of private network links pdoying cable, radio
communications, or satellite within Nigeria;

Provision and operation of public mobile communrimwas;

Provision and operation of telephones;

Provision and operation of value-added networkisesy and

Repair and maintenance of telecommunications feesli

With the coming of telecommunications companieseamvide range of services which
were not available before then such as

YV V VYV VYV YV YV YV VY

Telephony,

Telex,

Cellular Mobile Telephony,
Facsimile
Radio/Television Carrier
Gentex (Extension of Telex Terminals to rural ayeas
Voice Cast/Press Receipt
Private Leased Circuit
Alternate Leased Circuit
Maritime Mobile Service
INMARSAT

Ship Shore etc.

And Global Mobile Personal Communications Servig€&VIPCS]. Other services
available include,

>
>
>
>

Data Communications

High Speed Data Transmission
Telegraphy

Public Payphones
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Value Added Services

Business Network Services

Computer Networking

Internet Service

Telecommunications Consultancy Services
Paging Services

Mobile Radio Trunking Services (NCC, 1997).

YV V VYV V V VY

Nigerian Telecommunications Ltd (NITEL) NITEL happs to be the only national
operator and monopoly service provider for domestid international services. This had
serious repercussions in terms of inefficiencyhhsgst of service, and lack of universal
access.

NITEL's Public Network The national switching netkanainly consists of three parallel
networks for telephone, telex switching and cetlgkervices.

Integrated Services Digital Network (ISDN) servidesve been introduced in the new
digital exchanges. The nodal points of such netwaake interconnected through a
national transmission system comprising terrestrigiadio-relay  systems
(analogue/digital), optical fibre, cable and s@eltommunication links.

As at 1999, there was only one mobile cellular gketane network, provided by the
Nigerian Mobile Telecommunications Ltd. (M-Tel). dleellular mobile network covers
three areas of the country with a total capacitgX,000 lines, out of which 26,500 lines
are connected.

There is only one Mobile Switching Center (MSCkimch area except in Area 3 (Abuja)
where there are two (2) MSCs. This network is dyoszadequate. A total of twelve
other mobile cellular operators have been isswathées but only a few have commenced
limited operations while approvals have also bagargfor the issuance of licenses to 21
other operators.

12.2 Private Sector Participation

In 1992, Government initiated the liberalisationtloé telecommunications industry with
the establishment of a regulatory body, the Nigendommunications Commission
(NCC).
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The NCC issued various licenses to private telecomeoations operators which include
7 fixed telephony providers that have activated00lines, 35 internet service providers
with a customer base of about 17,000.

In-Text Question

In what year did the Government initiated the ldization of the telecommunication
industry?

In-Text Answer

1992

There are also 9 payphone service providers whe lastalled 600 phones. Several
VSAT service providers were in operation, and hemproved financial intermediation
by providing online banking services to most bainkisligeria.

Summary of Study Session 12

The overriding objective of the National Telecomneations Policy is to achieve the

modernization and rapid expansion of the telecomoations network and services

(Ndukwe, 2003).

» This is to enhance national economic and sociaéldgwment, and integrate Nigeria
internally as well as into the global telecommuti@as environment.

» Hence telecommunications services under this aermegt should, accordingly, be
efficient, affordable, reliable and available tb al

Self-Assessment Question (SAQs) for Study Sessidh 1

Now that you have completed this study session, gamu assess how well you have
achieved its Learning outcomes by answering théowahg questions. Write your
answers in your study Diary and discuss them wathr yT utor at the next study Support
Meeting. You can check your answers with the Noteshe Self-Assessment questions
at the end of this Module.

SAQ 12.1 (Tests Learning Outcomes 12.1)
Explain the role of National Telecommunication Bwliin the development of
telecommunication sector in Nigeria
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Study Session 13: Telecommunication Policy and Lépalisation of
Telecommunication Industry
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Introduction

The general trend worldwide is towards liberaliaatiand privatization in the
telecommunications industry and this led Nigeriatda@e a step in deregulating the
industry by establishing the Nigerian Communicati@ommission (NCC) as the sector
regulator Okwor, 2010).

The policy provided for a Nigeria telecommunicasandustry structure that comprised
Government, Ministry of Communications, Nigeriann@aunications Commission, and
Telecommunications Service Providers.

Learning Outcomes for Study Session 13

At the end of the study Session, you should be table

13.1 Explain the Government in the Telecommunicasiector.
13.2 Highlight the roles of telecommunication sesvproviders
13.2 Discuss the effects of Telecommunicationdyoli
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13.1 Government in the telecommunications sector

As outlined in the policy, the roles of governmee to give overall direction for

telecommunications development, ensure policy cbaiscy of telecommunications with
other national policies and enact necessary lawlstaking other measures promptly in
support of the National Telecommunications Policy.

The role of Ministry of Communications in telecommunication sector

The Ministry is saddled with the role of formulagibroad telecommunications policy for

the sector. Among its specific functions are:

» Proposing policy options and recommending to gowemmt such measures as
legislation, fiscal incentives, etc;

» Monitoring the implementation of government polinythe industry;

» Establishing policies for promoting universal accs communications in Nigeria as
outlined in this policy;

> Representing government on matters pertaining w@ional and international
organizations;

» Overall monitoring of the radio spectrum allocatianthe country, and liaising with
National Assembly on telecommunications matters.

The role of Nigerian Communications Commission (NCE in telecommunication
sector

The Nigerian Communications Commission (NCC) is ittdependent regulator of the
telecommunications industry which is empoweredsgue licenses, assign frequencies
and regulate all telecommunications licensees andce providers.

It has the sole responsibility of designing andntaning a national numbering plan, and
performs such other regulatory functions as maycobesistent with its mandate to
promote the development of Nigerian communications.
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The NCC makes its decisions regarding licensingff teegulation, interconnection
disputes, and any other matters directly affectimtyistry operators, in an impartial and
independent manner and is guided by the overridigectives of the National
Telecommunications Policy, and considerations ohéss, equity, and transparency.
Such rulings shall not be directly influenced byw&mment or private industry.

The functions of the Nigerian Communications Consiois (NCC) include:

Y V V V

A\

Licensing of telecommunications operators;

Assignment and registration of frequency to dutgtised operators;
Administration of national numbering plan;

Facilitating private sector participation and inwveent in the telecommunications
sector of the Nigerian economy;

Promoting and enforcing a fair competitive enviramn for all operators, as
outlined in this policy;

Defining standards for economic regulation of daaminoperators, including tariff
regulation as outlined in this policy;

Establishing mechanisms for promoting universaleascto telecommunications
services in Nigeria, as outlined in this policy;

Establishing and enforcing technical operationahdards and practices for all
operators including the imposition of penalties faolations ensuring that the
public’s interest is protected.
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In-Text Question
Which body has the responsibility of promoting aedforcing a fair competitive

environment for all operators?

In-Text Answer
Nigerian Communications Commission (NCC)

13.2 Telecommunication Service Providers
The role of telecommunication service providerthimtelecommunication sector.

13.2.1 Cellular Mobile Service Providers

The Cellular Mobile Service Provider (CMSP) roleludes provision of mobile services
including the capability to carry its own long @iste traffic within the area it operates.
Hence, a CMSP will be required to interconnect vather service providers including
other CMSPs.

A CMSP shall be free to provide, in its serviceaaia| types of mobile service including
voice and non-voice messages, and using equipmemipl@nt with relevant ITU
standards.

13.2.2 Fixed Service Providers

Fixed Service Providers are to establish the ‘Haitg” linkages and switched services to
provide end-user access services and carry loahllarg distance traffic within their

service area without additional licensing. The FSfll be free to provide, in their
respective service areas, all types of fixed ses/imcluding voice and non-voice
messages, utilising equipment compliant with retdéVaU standards.

In-Text Question

What is the full meaning of CMSP?
In-Text Answer

Cellular Mobile Service Provider (CMSP)

13.2.3 Cable Service Providers
The Cable Service Providers, under relevant NBC/Néifislation are to provide cable-
related services. CSPs shall be permitted to peothid “last mile” linkages and switched
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services within the service areas and shall openagia services, which are essentially
one-way entertainment-related services and may lasticensed to provide two way

communication services, as local access providers.

Direct interconnectivity between CSPs and otheetgpservice providers in their areas
of operation shall be required.

13.2.4 National Long Distance Operators

National Long Distance Operators (NLDOs) are opemgdor competition as soon as
possible within the provisions of this policy. Thésto promote expansion of bandwidth
capacity and consumer choice.

All NLDOs should be able to access each other'satibers. It shall be mandatory for
all access providers to provide interconnectioth® NLDOs. The consumers therefore,
have a choice to make long distance calls throumyhl@ng distance operator. The terms,
conditions and other imperatives decide the nurablang distance operators.

13.2.5 International Long Distance Operators

International Long Distance Operators (ILDOs) Intgional long distance services are
opened up for competition consistent with the tiaale for the privatization of NITEL
and M-Tel.

The NLDOs, Fixed Service Providers, and Cellulaivi8e Providers, may seek a license
to offer international long distance services amdvige interconnectivity to access
providers. The services shall include voice andvaine.

This is to promote expansion of international baiatly consumer choice and lower the
prices of international communications. All ILDOsosild be able to access each other’'s
subscribers. It shall be mandatory for all ILDOspimvide access on request, to all
access providers.

13.2.6 Multi-Service Access Operators

Multi-Service Access Operators (MSAOs) This othategories of operators are licensed
to provide both fixed and mobile services.

This policy envisions that these various types pérators shall operate networks and
offer services that will in many instances be iredi competition with each other, and
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with the domestic services of the national longtatise operators, as well as of the
Access Service Providers.

13.2 Effect of Telecommunication Policy on Teleconfector

The implementation of telecoms policy led to th@@ttn of global system of mobile
communications (GSM) in Nigeria.

In Nigeria, global system of mobile communicatid@&SM) means telecom-explosion.
The GSM revolution began in August 2001 and chanfpedface of information and
communication in Nigeria. Since the GSM launch, ieotelephony has rapidly become
the most popular method of voice communication igeXa.

GSM is a digital mobile telephony system which Jiiest launched in Finland in 1991.
GSM according to Wikipedia is the most popular dead for mobile phones in the
world. GSM is used by over three million peopleossr more than 212 countries and
territories.

Its ubiquity makes international roaming very conmti@tween mobile phone operators
of the world. GSM is a cellular network, which medhat mobile phones connect to it by
searching for cells in the immediate vicinity. lioavs message, sound, video, picture and
text to be transmitted simultaneously from one g&lbne anywhere in the world to
another cell phone.

One of the distinctive features of the GSM systenthie use of subscriber identity
module (SIM) cards. This card stores all persomh éind contacts and once a phone is
traded for a new one, transferring the data angattg the phone becomes simply a
matter of changing the card.

In-Text Question
What year was GSM first launched in Finland?
a. 1992
b. 1991
c. 1990
d. 1919
In-Text Answer
a. 1991
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Another important feature of GSM is that it allowse exchange of Short Message
Service (SMS), also called text message. With Sbite, can send messages up to 160
characters to and from GSM mobile handsets.

Another equally important feature of GSM is theligbito connect to the internet with
3G phones such as the Blackberry. The Blackberrgsgaccess to the World Wide Web
in any location provided that there is network cage.

Some GSM handsets are equipped with digital camehéch come handy at occasions
where events are recorded for the future. Those avhofamiliar with computer could
easily transfer such pictures to their computendgem to others through the internet or
print them out with the colour printer. Others hawéuilt radio for news, sports, music
and entertainment.

The introduction of the global system of mobile ecoumications (GSM) in Nigeria was
to expand the teledensity in the country and to entdtephone services cheaper and
accessible to the common person.

Presently, four competitive GSM service providevé been fully licensed in the
country. These are Mobile Telephone Networks Lichite

> MTN

» Airtel (formerly Econet Wireless Nigeria Limited@ter V-mobile and Celtel, Zain)

» Globacom Nigeria Limited (Glo)

> Etisalat.

Summary of Study Session 13

» These telecommunication networks have created feignt effects on the gross
domestic product (GDP) of Nigeria in terms of jakation, communication linkages,
connectivity, and wealth creation among others i advent of global system of
mobile communication.

» The government of Nigeria was conscious of the telecommunications especially
GSM can play in national development that was wie/ telecommunications sector
was deregulated and liberalized with the establesitnof Nigeria Communication
Commission (NCC) and specific roles assigned toveous stakeholders in the
industry.

» Proposing policy options and recommending to gowemmt such measures as
legislation, fiscal incentives, etc;
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Monitoring the implementation of government polinythe industry;

» Establishing policies for promoting universal accs communications in Nigeria as
outlined in this policy;

» GSM is a digital mobile telephony system which wiast launched in Finland in

1991.

Self-Assessment Question (SAQs) for Study Sessidh 1

Now that you have completed this study session, gau assess how well you have
achieved its Learning outcomes by answering théowviahg questions. Write your
answers in your study Diary and discuss them wathryTutor at the next study Support
Meeting. You can check your answers with the Noteshe Self-Assessment questions
at the end of this Module.

SAQ 13.1 (Tests Learning Outcomes 13.1)

Describe the roles of the Ministry of Communication the development of
telecommunication industry in Nigeria

Explain the roles of the Nigerian Communicationgr@ussion in the development of
telecommunication industry in Nigeria.

Enumerate the role of government in the developnoérielecommunication sector in
Nigeria

Enumerate the short-term objectives of the Natidrdécommunication Policy

List the medium-term objectives of the Nationalelmmmunication Policy
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