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6.0 AIMS AND OBJECTIVES6.0 AIMS AND OBJECTIVES

After studying this unit, you will be able to explain,After studying this unit, you will be able to explain,

-- To describe the basic components of a telecommunicationTo describe the basic components of a telecommunication

-- To describe the three basic network topologiesTo describe the three basic network topologies

-- The functions of telecommunicationThe functions of telecommunication

-- The types of communication channel, e.t.c.The types of communication channel, e.t.c.

6.1 INTRODUCTION6.1 INTRODUCTION

Telecommunication can be defined as communication of information by electronic means,Telecommunication can be defined as communication of information by electronic means,

usually over some distance.usually over some distance.

We are currently in the middle of a telecommunication revolution that has two components:We are currently in the middle of a telecommunication revolution that has two components:

rapid changes in the technology of communications  and equally important  changes in therapid changes in the technology of communications  and equally important  changes in the

ownership, control, and marketing of telecommunications services. Today managers need toownership, control, and marketing of telecommunications services. Today managers need to

understand the capabilities,  costs, and benefits  of alternative communications technologiesunderstand the capabilities,  costs, and benefits  of alternative communications technologies

and how to maximize their benefits for their organizations.and how to maximize their benefits for their organizations.

Change  in  the  telecommunication  industry  was  accompanied  by  changes  inChange  in  the  telecommunication  industry  was  accompanied  by  changes  in

telecommunication  technology.  Previously,  telecommunications  meant  voice  transmissiontelecommunication  technology.  Previously,  telecommunications  meant  voice  transmission

over  telephone  lines.  Today,  much  telecommunications  transmission  is  digital  dataover  telephone  lines.  Today,  much  telecommunications  transmission  is  digital  data
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transmission,  using  computers  to  transmit  data  from  one  location  to  another.  Onlinetransmission,  using  computers  to  transmit  data  from  one  location  to  another.  Online

information  system  and  remote  access  to  information  would  be  impossible  withoutinformation  system  and  remote  access  to  information  would  be  impossible  without

telecommunications.telecommunications.

Deregulation and the marriage of computers and communications has also made it possibleDeregulation and the marriage of computers and communications has also made it possible

for  the  telephone  companies  to  expand  from  traditional  voice  communications  into  newfor  the  telephone  companies  to  expand  from  traditional  voice  communications  into  new

information services, such as providing transmission of news reports, stock reports, televisioninformation services, such as providing transmission of news reports, stock reports, television

programs, and movies. programs, and movies. 

6.2 COMPONENTS AND FUNCTIONS OF A TELECOMMUNICATIONS SYSTEM6.2 COMPONENTS AND FUNCTIONS OF A TELECOMMUNICATIONS SYSTEM

A telecommunications system is a collection of compatible hardware and software arranged toA telecommunications system is a collection of compatible hardware and software arranged to

communicate information from one location to another. Figure 6.1: illustrates the componentscommunicate information from one location to another. Figure 6.1: illustrates the components

of  a  typical  telecommunications  system.  Telecommunications  systems  can  transmit  text,of  a  typical  telecommunications  system.  Telecommunications  systems  can  transmit  text,

graphic images, voice, or video information. This section describes the major components ofgraphic images, voice, or video information. This section describes the major components of

telecommunications  systems.  Subsequent  sections  describe  how  the  components  can  betelecommunications  systems.  Subsequent  sections  describe  how  the  components  can  be

arranged into various types of network.arranged into various types of network.

A) A) Components of a Telecommunications SystemComponents of a Telecommunications System

The essential components of a telecommunications system are these:The essential components of a telecommunications system are these:

1.1. Computers to process information.Computers to process information.

2.2. Terminals or any input/output devices that send or receive data.Terminals or any input/output devices that send or receive data.

3.3. Communications channels, the links by which data or voice are transmitted betweenCommunications channels, the links by which data or voice are transmitted between

sending  and  receiving  devices  in  a  network.  Communications  channels  use  varioussending  and  receiving  devices  in  a  network.  Communications  channels  use  various

communications media,  such as telephone lines, fiber optic cables, coaxial  cables, andcommunications media,  such as telephone lines, fiber optic cables, coaxial  cables, and

wireless transmission.wireless transmission.

4.4. Communications processors, such as modems, multiplexer, controllers, and front-endCommunications processors, such as modems, multiplexer, controllers, and front-end

processors, which provide support functions for data transmission and reception.processors, which provide support functions for data transmission and reception.

5.5. Communications software that controls input and output activities and manages otherCommunications software that controls input and output activities and manages other

functions of the communications network.functions of the communications network.
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Terminals  Terminals  

CommunicationCommunication
channels channels 

Multiplexer  Multiplexer  

Multiplexer  Multiplexer  

ModemsModems

RemoteRemote
installationinstallation

       Modem       Modem

Figure 6.1: Components of a telecommunication systemFigure 6.1: Components of a telecommunication system

B)   B)   Functions of a Telecommunications SystemFunctions of a Telecommunications System

In order to send and receive information from one place to another, a telecommunicationsIn order to send and receive information from one place to another, a telecommunications

system must perform a number of separate functions. These functions are largely invisible tosystem must perform a number of separate functions. These functions are largely invisible to

the people using the system. As outlined in table 6.1: a telecommunications system transmitsthe people using the system. As outlined in table 6.1: a telecommunications system transmits

information, establishes the interface between the sender and the receiver, routes messagesinformation, establishes the interface between the sender and the receiver, routes messages

along the most efficient paths, performs elementary processing of the information to ensurealong the most efficient paths, performs elementary processing of the information to ensure

that the right message gets to the right receiver, performs editorial tasks on the data (such asthat the right message gets to the right receiver, performs editorial tasks on the data (such as

checking for errors and rearranging the format), and converts messages from one format tochecking for errors and rearranging the format), and converts messages from one format to

another.  Lastly,  the telecommunications system controls the flow of information.  Many ofanother.  Lastly,  the telecommunications system controls the flow of information.  Many of

these tasks are accomplished by computer.these tasks are accomplished by computer.
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ProtocolsProtocols

A telecommunications network typically contains diverse hardware and software componentsA telecommunications network typically contains diverse hardware and software components

that need to work together to transmit information. Different components in a network canthat need to work together to transmit information. Different components in a network can

communicate by adhering to a common set of rules that enable them to "talk" to each other.communicate by adhering to a common set of rules that enable them to "talk" to each other.

This set of rules and procedures governing transmission between two points in a network isThis set of rules and procedures governing transmission between two points in a network is

called  a  called  a  protocolprotocol.  Each  device  in  a  network  must  be  able  to  interpret  the  other  device's.  Each  device  in  a  network  must  be  able  to  interpret  the  other  device's

protocol. protocol. 

The principal functions of protocols in a telecommunications network are to identify eachThe principal functions of protocols in a telecommunications network are to identify each

device in the communication path, to secure the attention of the other device, to verify correctdevice in the communication path, to secure the attention of the other device, to verify correct

receipt of the transmitted message, to verify that a message requires retransmission because itreceipt of the transmitted message, to verify that a message requires retransmission because it

cannot  be  correctly  interpreted,  and  to  perform  recovery  when  errors  occur.  Althoughcannot  be  correctly  interpreted,  and  to  perform  recovery  when  errors  occur.  Although

business,  government,  and  the  computer  industry  recognize  the  need  for  commonbusiness,  government,  and  the  computer  industry  recognize  the  need  for  common

communications standards, the industry has yet to put a universal standard into effect. communications standards, the industry has yet to put a universal standard into effect. 

Table 6.1: Functions of TelecommunicationsTable 6.1: Functions of Telecommunications

FunctionFunction DefinitionDefinition

TransmissionTransmission

InterfaceInterface

RoutingRouting

ProcessingProcessing

EditorialEditorial

ConversionConversion

Control Control 

Media, networks, and pathMedia, networks, and path

Path – sender – receiverPath – sender – receiver

Choosing the most efficient pathChoosing the most efficient path

Getting the right message to the right receiverGetting the right message to the right receiver

Checking for errors, formats, and editingChecking for errors, formats, and editing

Changing speeds and codes from one device to anotherChanging speeds and codes from one device to another

Routing messages, polling receivers providing network structure maintenance Routing messages, polling receivers providing network structure maintenance 

Types of Signals: Analog and DigitalTypes of Signals: Analog and Digital

Information  travels  through  a  telecommunications  system in  the  form of  electromagneticInformation  travels  through  a  telecommunications  system in  the  form of  electromagnetic

signals. Signals are represented in two ways: there are analog and digital signals. An signals. Signals are represented in two ways: there are analog and digital signals. An analoganalog

signalsignal is  represented  by  a  continuous  waveform  that  passes  through  a  communications is  represented  by  a  continuous  waveform  that  passes  through  a  communications

medium. Analog signals are used to handle voice communications and to reflect variations inmedium. Analog signals are used to handle voice communications and to reflect variations in

pitch.pitch.

A A digital signaldigital signal is a discrete rather than a continuous waveform. It transmits data coded into is a discrete rather than a continuous waveform. It transmits data coded into

two discrete  states:  1-bits  and 0-bits,  which are represented on-off electrical  pulses.  Mosttwo discrete  states:  1-bits  and 0-bits,  which are represented on-off electrical  pulses.  Most
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    Modem    Modem     Modem    Modem

     Digital     Digital

    1      1    1      1

0      0     00      0     0

AnalogAnalog

  

     Digital     Digital

    1      1    1      1

0      0     00      0     0

computers communicate with digital signals, as do many local telephone companies and somecomputers communicate with digital signals, as do many local telephone companies and some

larger networks. But if a telecommunications system, such as traditional telephone network, islarger networks. But if a telecommunications system, such as traditional telephone network, is

set  up to process analog signals – the receivers,  transmitters,  amplifiers,  and so forth – aset up to process analog signals – the receivers,  transmitters,  amplifiers,  and so forth – a

digital  signal  cannot  be  processed  without  some alternations.  All  digital  signals  must  bedigital  signal  cannot  be  processed  without  some alternations.  All  digital  signals  must  be

translated into analog signals before they can be transmitted in an analog system. The devicetranslated into analog signals before they can be transmitted in an analog system. The device

that  performs  this  translation  is  called  a  that  performs  this  translation  is  called  a  modemmodem.  (Modem  is  an  abbreviation  for.  (Modem  is  an  abbreviation  for

MOdulation/DEModulation.)  A  modem  translates  the  digital  signals  of  a  computer  intoMOdulation/DEModulation.)  A  modem  translates  the  digital  signals  of  a  computer  into

analog form for transmission over ordinary telephone lines, or it translates analog signals backanalog form for transmission over ordinary telephone lines, or it translates analog signals back

into digital form for reception by a computer (See figure below).into digital form for reception by a computer (See figure below).

Figure6.2 Functions of a ModemFigure6.2 Functions of a Modem

C) Types of Communications ChannelC) Types of Communications Channel

Communications channels are the means by which data are transmitted from one device in aCommunications channels are the means by which data are transmitted from one device in a

network to another. A channel can utilize different kinds of telecommunications transmissionnetwork to another. A channel can utilize different kinds of telecommunications transmission

media: twisted wire, coaxial cable, fiber optics, terrestrial microwave, satellite, and wirelessmedia: twisted wire, coaxial cable, fiber optics, terrestrial microwave, satellite, and wireless

transmission. Each has certain advantages and limitations. High speed transmission media aretransmission. Each has certain advantages and limitations. High speed transmission media are

more expensive in general, but they can handle higher volumes (which reduces the cost permore expensive in general, but they can handle higher volumes (which reduces the cost per

bit).  For  instance,  the cost  per  bit  of  data  can  be lower via  satellite  link  than via  leasedbit).  For  instance,  the cost  per  bit  of  data  can  be lower via  satellite  link  than via  leased

telephone line if a firm uses that satellite link 100 percent of the time. There is also a widetelephone line if a firm uses that satellite link 100 percent of the time. There is also a wide

range of speeds  possible  for any given medium depending on the software and hardwarerange of speeds  possible  for any given medium depending on the software and hardware

configuration.configuration.

1) Twisted Wire1) Twisted Wire

Twisted wire consists of strands of copper wire twisted in pairs and is the oldest transmissionTwisted wire consists of strands of copper wire twisted in pairs and is the oldest transmission

medium.  Most  of the telephone system in a  building relies on twisted wires installed formedium.  Most  of the telephone system in a  building relies on twisted wires installed for

analog communication. Most buildings have additional cables installed for future expansion,analog communication. Most buildings have additional cables installed for future expansion,
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and so there are  usually  a number of twisted-pair  cables  unused in every office of everyand so there are  usually  a number of twisted-pair  cables  unused in every office of every

building. These unused cables can be used for digital communications. Although it is low inbuilding. These unused cables can be used for digital communications. Although it is low in

cost and is already in place,  cost and is already in place,  twisted wiretwisted wire is relatively slow for transmitting data, and high- is relatively slow for transmitting data, and high-

speed transmission causes interference called cross talk. On the other hand, new software andspeed transmission causes interference called cross talk. On the other hand, new software and

hardware  have  raised  the  capacity  of  existing  twisted-wire  cables  up  to  10  megabits  perhardware  have  raised  the  capacity  of  existing  twisted-wire  cables  up  to  10  megabits  per

second, which is often adequate for connecting microcomputers and other office devices.second, which is often adequate for connecting microcomputers and other office devices.

2) Coaxial Cable2) Coaxial Cable

Coaxial cable,Coaxial cable, like that used for cable television, consists of thickly insulated copper wire, like that used for cable television, consists of thickly insulated copper wire,

which can transmit a larger volume of data than twisted wire can. It is often used in place ofwhich can transmit a larger volume of data than twisted wire can. It is often used in place of

twisted wire for important links in a telecommunications network because it is a faster, moretwisted wire for important links in a telecommunications network because it is a faster, more

interference-free  transmission  medium,  with  speeds  of  up  to  200  megabits  per  second.interference-free  transmission  medium,  with  speeds  of  up  to  200  megabits  per  second.

However, coaxial cable is thick, is hare to wire in many buildings, and cannot support analogHowever, coaxial cable is thick, is hare to wire in many buildings, and cannot support analog

phone conversations. It must be moved when computers and other devices are moved.phone conversations. It must be moved when computers and other devices are moved.

3) Fiber Optics3) Fiber Optics

Fiber optic cable  Fiber optic cable  consists of thousands of strands of clear glass fiber,  the thickness of aconsists of thousands of strands of clear glass fiber,  the thickness of a

human hair, which are bound into cables. Data are transformed into pulses of light, which arehuman hair, which are bound into cables. Data are transformed into pulses of light, which are

sent through the fiber optic cable by a laser device at a rate of 500 kilobits to several billionsent through the fiber optic cable by a laser device at a rate of 500 kilobits to several billion

bits per second. On the one hand, fiber optic cable is considerably faster, lighter, and morebits per second. On the one hand, fiber optic cable is considerably faster, lighter, and more

durable than wire media and is well suited to systems requiring transfers of large volumes ofdurable than wire media and is well suited to systems requiring transfers of large volumes of

data. On the other hand, fiber optic is more difficult to work with, more expensive, and harderdata. On the other hand, fiber optic is more difficult to work with, more expensive, and harder

to install. It is best used as the backbone of a network and not for connecting isolated devicesto install. It is best used as the backbone of a network and not for connecting isolated devices

to a backbone. In most networks, fiber optic cable is used as the high speed trunk line, whileto a backbone. In most networks, fiber optic cable is used as the high speed trunk line, while

twisted wire and coaxial cable are used to connect the trunk line to individual devices.twisted wire and coaxial cable are used to connect the trunk line to individual devices.

4) Wireless Transmission4) Wireless Transmission

Wireless transmission that sends signals through air or space without any physical tether hasWireless transmission that sends signals through air or space without any physical tether has

emerged as an important alternative to tethered transmission channels such as twisted wire,emerged as an important alternative to tethered transmission channels such as twisted wire,

coaxial cable, and fiber optics. Today, common uses of wireless data transmission includecoaxial cable, and fiber optics. Today, common uses of wireless data transmission include

pagers, cellular telephones, microwave transmissions, communication satellites, mobile datapagers, cellular telephones, microwave transmissions, communication satellites, mobile data
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networks, personal communications services, personal digital assistants, and even televisionnetworks, personal communications services, personal digital assistants, and even television

remote controls.remote controls.

The wireless transmission medium is the electromagnetic spectrum. Some types of wirelessThe wireless transmission medium is the electromagnetic spectrum. Some types of wireless

transmission, such as microwave or infrared, by nature occupy specific spectrum frequencytransmission, such as microwave or infrared, by nature occupy specific spectrum frequency

ranges (measured in megahertz). Other types of wireless transmissions are actually functionalranges (measured in megahertz). Other types of wireless transmissions are actually functional

uses, such as cellular telephones and paging devices that have been assigned a specific rangeuses, such as cellular telephones and paging devices that have been assigned a specific range

of frequencies by national regulatory agencies and international agreements. Each frequencyof frequencies by national regulatory agencies and international agreements. Each frequency

range has its  own strengths and limitations,  and these have helped determine the specificrange has its  own strengths and limitations,  and these have helped determine the specific

function or data communications niche assigned to it.function or data communications niche assigned to it.

5) Microwave systems5) Microwave systems, both terrestrial and celestial, transmit high frequency radio signals, both terrestrial and celestial, transmit high frequency radio signals

through the atmosphere and are widely used for high volume, long distance, point to pointthrough the atmosphere and are widely used for high volume, long distance, point to point

communication. Because microwave signals follow a straight line and do not bend with thecommunication. Because microwave signals follow a straight line and do not bend with the

curvature of the earth, long distance terrestrial transmission systems require that transmissionscurvature of the earth, long distance terrestrial transmission systems require that transmissions

be positioned 25 to 30 miles apart, adding to the expense of microwave. be positioned 25 to 30 miles apart, adding to the expense of microwave. 

This problem can be solved by bouncing microwave signals off satellites, enabling them toThis problem can be solved by bouncing microwave signals off satellites, enabling them to

serve  as  relay  stations  for  microwave  signals  transmitted  from  terrestrial  stations.serve  as  relay  stations  for  microwave  signals  transmitted  from  terrestrial  stations.

Communication satellites are cost effective for transmitting large quantities of data over longCommunication satellites are cost effective for transmitting large quantities of data over long

distances. Satellites are typically used for communications in large, geographically disperseddistances. Satellites are typically used for communications in large, geographically dispersed

organizations  that  would  be  difficult  to  tie  together  through  cabling  media  or  terrestrialorganizations  that  would  be  difficult  to  tie  together  through  cabling  media  or  terrestrial

microwave. microwave. 

Conventional communication satellites move in stationary orbits approximately 22,000 milesConventional communication satellites move in stationary orbits approximately 22,000 miles

above the earth. A newer satellite medium, the low orbit satellite, is beginning to be deployed.above the earth. A newer satellite medium, the low orbit satellite, is beginning to be deployed.

These satellites travel much closer to the earth and so are able to pick up signals from weakThese satellites travel much closer to the earth and so are able to pick up signals from weak

transmitters.  They  also  consume  less  power  and  cost  less  to  launch  than  conventionaltransmitters.  They  also  consume  less  power  and  cost  less  to  launch  than  conventional

satellites. satellites. 

Other wireless transmission technologies have recently been developed and are being used inOther wireless transmission technologies have recently been developed and are being used in

situations requiring mobile computing power. situations requiring mobile computing power. Paging systemsPaging systems have been in common use for have been in common use for

several decades, originally just beeping when the user receives a message and requiring theseveral decades, originally just beeping when the user receives a message and requiring the

user to telephone an office to learn what the message is. By the mid 1980s, however, paginguser to telephone an office to learn what the message is. By the mid 1980s, however, paging
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devices have been able to receive short alphanumeric messages that the user reads on thedevices have been able to receive short alphanumeric messages that the user reads on the

pager's screen. Paging is useful for communicating with mobile workers such as repair crews;pager's screen. Paging is useful for communicating with mobile workers such as repair crews;

one way paging can also provide an inexpensive way of communicating with workers inone way paging can also provide an inexpensive way of communicating with workers in

offices.offices.

Cellular  telephonesCellular  telephones (sometimes  called  mobile  telephones)  work by using radio waves  to (sometimes  called  mobile  telephones)  work by using radio waves  to

communicate  with radio antennas  (towers) placed within adjacent  geographic areas  calledcommunicate  with radio antennas  (towers) placed within adjacent  geographic areas  called

cellscells. A telephone message is transmitted to the local cell by the cellular telephone and then is. A telephone message is transmitted to the local cell by the cellular telephone and then is

handed off from antenna to antenna – cell to cell – until it reaches the cell of its destination,handed off from antenna to antenna – cell to cell – until it reaches the cell of its destination,

where it is transmitted to the receiving telephone. As a cellular signal travels from one cellwhere it is transmitted to the receiving telephone. As a cellular signal travels from one cell

into another, a computer that monitors signals from the cells switches the conversation to ainto another, a computer that monitors signals from the cells switches the conversation to a

radio channel assigned to the next cell.  The radio antenna cells normally cover eight-mileradio channel assigned to the next cell.  The radio antenna cells normally cover eight-mile

hexagonal cells,  although their  radius is smaller in densely populated localities.  While thehexagonal cells,  although their  radius is smaller in densely populated localities.  While the

cellular  telephone  infrastructure  has  primarily  been  used  for  voice  transmission,  recentcellular  telephone  infrastructure  has  primarily  been  used  for  voice  transmission,  recent

developments have made it capable of two-way digital data transmission. developments have made it capable of two-way digital data transmission. 

Wireless network explicitly designed for two way transmission of data files are called mobileWireless network explicitly designed for two way transmission of data files are called mobile

data networks. These radio based networks transmit data to and from hand held computers.data networks. These radio based networks transmit data to and from hand held computers.

Another  type  of  mobile  data  network  is  based  upon a series  of  radio  towers  constructedAnother  type  of  mobile  data  network  is  based  upon a series  of  radio  towers  constructed

specifically to transmit text and data. Ram Mobile Data (jointly owned by Ram Broadcastingspecifically to transmit text and data. Ram Mobile Data (jointly owned by Ram Broadcasting

and Bell South) and Ardis (jointly owned by IBM and Motorola) are two publicly availableand Bell South) and Ardis (jointly owned by IBM and Motorola) are two publicly available

networks that use such media for national two-way data transmission. networks that use such media for national two-way data transmission. 

One new wireless cellular technology that should begin to be available for both voice and dataOne new wireless cellular technology that should begin to be available for both voice and data

in 1996 is  called  personal  communication  services  (PCS).  PCS uses  lower power,  higherin 1996 is  called  personal  communication  services  (PCS).  PCS uses  lower power,  higher

frequency radio waves than does cellular technology. Because of the lower power, PCS cellsfrequency radio waves than does cellular technology. Because of the lower power, PCS cells

are much smaller and so must be more numerous and closer together. The higher frequencyare much smaller and so must be more numerous and closer together. The higher frequency

signals  enable  PCS devices  to  be used in  many places  where cellular  telephones  are  notsignals  enable  PCS devices  to  be used in  many places  where cellular  telephones  are  not

effective, such as in tunnels and inside office buildings. Moreover, because PCS telephoneseffective, such as in tunnels and inside office buildings. Moreover, because PCS telephones

need less power, they can be much smaller (shirt pocket size) and less expensive than cellularneed less power, they can be much smaller (shirt pocket size) and less expensive than cellular

telephones. telephones. 

125125



Personal  digital  assistants  (PDA)  are  small,  pen-based,  hand-held  computer  capable  ofPersonal  digital  assistants  (PDA)  are  small,  pen-based,  hand-held  computer  capable  of

entirely  digital  communications  transmission.  They  have  build  in  wirelessentirely  digital  communications  transmission.  They  have  build  in  wireless

telecommunications  capabilities  as  well  as  work  organization  software.  A  well-knowntelecommunications  capabilities  as  well  as  work  organization  software.  A  well-known

example is the one pound Apple Newton Message Pad. It can be equipped with a special cardexample is the one pound Apple Newton Message Pad. It can be equipped with a special card

that allows it to function as a pager, and when hooked to a cigarette package sized modem, itthat allows it to function as a pager, and when hooked to a cigarette package sized modem, it

will transmit E-mail, faxes, documents for printing, and data to other computers. The Newtonwill transmit E-mail, faxes, documents for printing, and data to other computers. The Newton

also includes an electronic scheduler, calendar and notepad software, and is able to acceptalso includes an electronic scheduler, calendar and notepad software, and is able to accept

handwriting input entered through its special stylus.handwriting input entered through its special stylus.

D) Characteristics of Communications ChannelD) Characteristics of Communications Channel

The  characteristics  of  the  communications  channel  help  determine  the  efficiency  andThe  characteristics  of  the  communications  channel  help  determine  the  efficiency  and

capabilities  of  a  telecommunications  system.  These  characteristics  include  the  speed  ofcapabilities  of  a  telecommunications  system.  These  characteristics  include  the  speed  of

transmission, the direction in which signals may travel, and the mode of transmission.transmission, the direction in which signals may travel, and the mode of transmission.

1) Transmission Speed1) Transmission Speed

The total  amount  of  information  that  can be transmitted  through any telecommunicationsThe total  amount  of  information  that  can be transmitted  through any telecommunications

channel is measured in bits per second (BPS). Sometimes this is referred to as the baud rate. Achannel is measured in bits per second (BPS). Sometimes this is referred to as the baud rate. A

baud is a binary event representing a signal change from positive to negative or vice versa.baud is a binary event representing a signal change from positive to negative or vice versa.

The baud rate is not always the same as the bit rate. At higher speeds, a single signal changeThe baud rate is not always the same as the bit rate. At higher speeds, a single signal change

can transmit more than one bit at a time so the bit rate will generally surpass the baud rate.can transmit more than one bit at a time so the bit rate will generally surpass the baud rate.

Since one signal change, or cycle, is required to transmit one or several bits per second, theSince one signal change, or cycle, is required to transmit one or several bits per second, the

transmission  capacity  of  each  type  of  telecommunications  medium  is  a  function  of  itstransmission  capacity  of  each  type  of  telecommunications  medium  is  a  function  of  its

frequency, the number of cycles per second that can be sent through that medium measured infrequency, the number of cycles per second that can be sent through that medium measured in

hertz. The range of frequencies that can be accommodated on a particular telecommunicationshertz. The range of frequencies that can be accommodated on a particular telecommunications

channel  is called its  bandwidth.  The bandwidth is  the difference between the highest andchannel  is called its  bandwidth.  The bandwidth is  the difference between the highest and

lowest frequencies that can be accommodated on a single channel.lowest frequencies that can be accommodated on a single channel.

Table  6.2  compares  the  transmission  speed  and  relative  costs  of  the  major  types  ofTable  6.2  compares  the  transmission  speed  and  relative  costs  of  the  major  types  of

transmission mediatransmission media

Table 6.2   : Typical Speeds and Cost of Telecommunications Transmission MediaTable 6.2   : Typical Speeds and Cost of Telecommunications Transmission Media

MediumMedium SpeedSpeed CostCost

Twisted wireTwisted wire 300 BPS – 10 MBPS300 BPS – 10 MBPS LowLow
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MicrowaveMicrowave

SatelliteSatellite

Coaxial cableCoaxial cable

Fiber optic cableFiber optic cable

236 KBPS – 100MBPS236 KBPS – 100MBPS

256 KBPS – 100 MBPS256 KBPS – 100 MBPS

56 KBPS – 200 MBPS56 KBPS – 200 MBPS

500 KBPS – 10 GBPS500 KBPS – 10 GBPS HighHigh

BPS = bits per secondBPS = bits per second KBPS = Kilobits per secondKBPS = Kilobits per second

MBPS = megabits per secondMBPS = megabits per second GBPS = gigabits per secondGBPS = gigabits per second

2) Transmission Modes2) Transmission Modes

Three  are  several  conventions  for  transmitting  signals;  these  methods  are  necessary  forThree  are  several  conventions  for  transmitting  signals;  these  methods  are  necessary  for

devices to communicate when a character begins or ends. devices to communicate when a character begins or ends. Asynchronous transmissionAsynchronous transmission (often (often

referred  to  as  start-stop transmission)  transmits  one  character  at  a  time over  a  line,  eachreferred  to  as  start-stop transmission)  transmits  one  character  at  a  time over  a  line,  each

character  framed  by  control  bits  –  a  start  bit,  one  or  two  stop  bits,  and  a  parity  bit.character  framed  by  control  bits  –  a  start  bit,  one  or  two  stop  bits,  and  a  parity  bit.

Asynchronous  transmission  is  used  for  transmitting  large  volumes  of  data  at  high  speedAsynchronous  transmission  is  used  for  transmitting  large  volumes  of  data  at  high  speed

transmission.transmission.

Synchronous transmissionSynchronous transmission transmits groups of characters simultaneous, with the beginning transmits groups of characters simultaneous, with the beginning

and ending of a block of characters determined by the timing circuitry of the sending andand ending of a block of characters determined by the timing circuitry of the sending and

receiving devices. Synchronous transmission is used for transmitting large volumes of data atreceiving devices. Synchronous transmission is used for transmitting large volumes of data at

high speeds. high speeds. 

3) Transmission Direction3) Transmission Direction

Transmission  must  also  consider  the  direction  of  data  flow  over  a  telecommunicationsTransmission  must  also  consider  the  direction  of  data  flow  over  a  telecommunications

network. In network. In simplex transmissionsimplex transmission, data can travel only in one direction at all times. In , data can travel only in one direction at all times. In halfhalf

duplex transmissionduplex transmission, data can flow two ways but can travel in only one direction at a time. In, data can flow two ways but can travel in only one direction at a time. In

full duplex transmissionfull duplex transmission, data can be sent in both directions simultaneously. , data can be sent in both directions simultaneously. 

4) Communications Processors4) Communications Processors

Communications  processors,  such  as  front  end  processors,  concentrators,  controllers,Communications  processors,  such  as  front  end  processors,  concentrators,  controllers,

multiplexers, and modems, support data transmission and reception in a telecommunicationsmultiplexers, and modems, support data transmission and reception in a telecommunications

network.network.

The  The  front-end  processorfront-end  processor is  a  small  computer  (often  a  programmable  minicomputer) is  a  small  computer  (often  a  programmable  minicomputer)

dedicated to communications management and is attached to the main, or host, computer in adedicated to communications management and is attached to the main, or host, computer in a
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computer  system.  The  front-end  processor  performs  special  processing  related  tocomputer  system.  The  front-end  processor  performs  special  processing  related  to

communications such as error control, formatting, editing, controlling, routing, and speed andcommunications such as error control, formatting, editing, controlling, routing, and speed and

signal conversion. It takes some of the load off the host computer. The front end processor issignal conversion. It takes some of the load off the host computer. The front end processor is

largely responsible for collecting and processing input and output data to and from terminalslargely responsible for collecting and processing input and output data to and from terminals

and  grouping characters  into  complete  messages  for  submission  on the  CPU of  the  hostand  grouping characters  into  complete  messages  for  submission  on the  CPU of  the  host

computer. computer. 

A  A  concentrator  concentrator  is  a  programmable  telecommunications  computer  that  collects  andis  a  programmable  telecommunications  computer  that  collects  and

temporarily  stores  messages  from terminals  until  enough  messages  are  ready  to  be  senttemporarily  stores  messages  from terminals  until  enough  messages  are  ready  to  be  sent

economically. The concentrator then "bursts" signals to the host computer.economically. The concentrator then "bursts" signals to the host computer.

A A controllercontroller, which is often a specialized minicomputer, supervises communications traffic, which is often a specialized minicomputer, supervises communications traffic

between  the  CPU  and  peripheral  devices  such  as  terminals  and  printers.  The  controllerbetween  the  CPU  and  peripheral  devices  such  as  terminals  and  printers.  The  controller

manages messages from these devices and communicates them to the CPU. It  also routesmanages messages from these devices and communicates them to the CPU. It  also routes

output from the CPU to the appropriate peripheral device. output from the CPU to the appropriate peripheral device. 

A  multiplexer  is  a  device  that  enables  a  single  communications  channel  to  carry  dataA  multiplexer  is  a  device  that  enables  a  single  communications  channel  to  carry  data

transmissions  from  multiple  sources  simultaneously.  The  multiplexer  divides  thetransmissions  from  multiple  sources  simultaneously.  The  multiplexer  divides  the

communications  channel  so  that  it  can  be  shared  by  multiple  transmission  devices.  Thecommunications  channel  so  that  it  can  be  shared  by  multiple  transmission  devices.  The

multiplexer may divide a high-speed channel into multiple channels of slower speed or maymultiplexer may divide a high-speed channel into multiple channels of slower speed or may

assign each transmission source a very small slice of time for using the high-speed channel. assign each transmission source a very small slice of time for using the high-speed channel. 
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6.3 TYPES OF TELECOMMUNICATIONS NETWORKS6.3 TYPES OF TELECOMMUNICATIONS NETWORKS

A number  of  different  ways  exist  to  organize  telecommunications  components  to  form aA number  of  different  ways  exist  to  organize  telecommunications  components  to  form a

network and hence provide multiple ways of classifying networks. Networks can be classifiednetwork and hence provide multiple ways of classifying networks. Networks can be classified

by their by their shape shape oror topology topology. Networks can also be classified by their geographic scope and the. Networks can also be classified by their geographic scope and the

type of services provided. Wide area networks,  for example,  encompass a relatively widetype of services provided. Wide area networks,  for example,  encompass a relatively wide

geographic area, from several miles to thousands of miles, whereas local networks link localgeographic area, from several miles to thousands of miles, whereas local networks link local

resources such as computers and terminals in the same department or building of a firm. Thisresources such as computers and terminals in the same department or building of a firm. This

section will describe the various ways of looking at networks.section will describe the various ways of looking at networks.

A) Network TopologiesA) Network Topologies

1) Star Network1) Star Network

The The star networkstar network (see figure6.3) consists of a central host computer connected to a number (see figure6.3) consists of a central host computer connected to a number

of  smaller  computers  or  terminals.  This  topology  is  useful  for  applications  where  someof  smaller  computers  or  terminals.  This  topology  is  useful  for  applications  where  some

processing must be centralized and some can be performed locally. One problem with the starprocessing must be centralized and some can be performed locally. One problem with the star

network is  its  vulnerability.  All  communication  between points in  the network must  passnetwork is  its  vulnerability.  All  communication  between points in  the network must  pass

through the central computer. Because the central computer is the traffic controller for thethrough the central computer. Because the central computer is the traffic controller for the

other computers and terminals in the network, communication in the network will come to aother computers and terminals in the network, communication in the network will come to a

standstill if the host computer stops functioning. standstill if the host computer stops functioning. 

. . 

Figure 6.3 Star Net WorkFigure 6.3 Star Net Work TopologyTopology
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All computers will be attached to a central controller called a hub forming a star like structure.All computers will be attached to a central controller called a hub forming a star like structure.

The hub (sometimes called the The hub (sometimes called the concentratorconcentrator) is a central device and it is a connector.) is a central device and it is a connector.

Usually,  the  hub  in  its  end  will  be  attached  to  a  server  and  all  the  computers  that  areUsually,  the  hub  in  its  end  will  be  attached  to  a  server  and  all  the  computers  that  are

connected with the hub are clients. So any request from the clients will pass through the hubconnected with the hub are clients. So any request from the clients will pass through the hub

and reaches to the server. Generally, the hub will act as a traffic controlling the requests fromand reaches to the server. Generally, the hub will act as a traffic controlling the requests from

the clients this topology is advantageous if you specially consider the network failure andthe clients this topology is advantageous if you specially consider the network failure and

collision of data. If there is any interruption between one of the clients and the hub, then thecollision of data. If there is any interruption between one of the clients and the hub, then the

other  clients  will  normally  work.  Second,  since  there  is  a  dedicated  controller,  the  hub,other  clients  will  normally  work.  Second,  since  there  is  a  dedicated  controller,  the  hub,

collision is much reduced. The disadvantage of this topology is we need to use more cable andcollision is much reduced. The disadvantage of this topology is we need to use more cable and

if the hub fails, then the whole network will fail. So the entire network is dependent on theif the hub fails, then the whole network will fail. So the entire network is dependent on the

hub. hub. 

2) The Bus Network2) The Bus Network

The bus network links (see figure 6.4) links a number of computers by a single circuit madeThe bus network links (see figure 6.4) links a number of computers by a single circuit made

of twisted wire, coaxial cable, or fiber optic cable. All of the signals are broadcast in bothof twisted wire, coaxial cable, or fiber optic cable. All of the signals are broadcast in both

directions to the entire network, with special software to identify which components receivedirections to the entire network, with special software to identify which components receive

each  message  (there  is  not  central  host  computer  to  control  the  network).  If  one  of  theeach  message  (there  is  not  central  host  computer  to  control  the  network).  If  one  of  the

computers in the network fails, non of the other components in the network is affected. Thiscomputers in the network fails, non of the other components in the network is affected. This

topology is commonly used for local are networks (LANs), discussed in the following section.topology is commonly used for local are networks (LANs), discussed in the following section.

Figure 6.4 The Bus Net Work TopologyFigure 6.4 The Bus Net Work Topology
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The Ring NetworkThe Ring Network

Like  the  bus  network,  the  ring  network  (see  figure6.5)  does  not  rely  on  a  central  hostLike  the  bus  network,  the  ring  network  (see  figure6.5)  does  not  rely  on  a  central  host

computer  and  will  not  necessarily  break  down  if  one  of  the  component  computerscomputer  and  will  not  necessarily  break  down  if  one  of  the  component  computers

malfunctions.  Each  computer  in  the  network  can  communicate  directly  with  any  othermalfunctions.  Each  computer  in  the  network  can  communicate  directly  with  any  other

computer, and each processes its own applications independently. However, in ring topology,computer, and each processes its own applications independently. However, in ring topology,

the connecting wire, cable, or optical fiber forms a closed loop. Data are passed along the ringthe connecting wire, cable, or optical fiber forms a closed loop. Data are passed along the ring

from one computer to another and always flow in one direction.from one computer to another and always flow in one direction.

The token ring network is a variant of the ring network. In the token ring network, all of theThe token ring network is a variant of the ring network. In the token ring network, all of the

devices on the network communicate using a signal or "token." The token is a predefineddevices on the network communicate using a signal or "token." The token is a predefined

packer of data, which includes data indicating the sender, receiver, and whether the packer ispacker of data, which includes data indicating the sender, receiver, and whether the packer is

in use. The tokens may contain a message or be empty.in use. The tokens may contain a message or be empty.

A token moves from device to device in the network, and each device examines the token as itA token moves from device to device in the network, and each device examines the token as it

passes by. If the token contains data and is meant for the device, the device accepts the datapasses by. If the token contains data and is meant for the device, the device accepts the data

and marks the packet as empty. If a computer wants to send a message, it finds an availableand marks the packet as empty. If a computer wants to send a message, it finds an available

token; supplies sender, receiver, and message data; loads the message onto the token; andtoken; supplies sender, receiver, and message data; loads the message onto the token; and

marks  it  as  used.  If  no message is  pending,  the token passes  unchanged.  The token ringmarks  it  as  used.  If  no message is  pending,  the token passes  unchanged.  The token ring

configuration is most useful for transmitting large volumes of data between micros and aconfiguration is most useful for transmitting large volumes of data between micros and a

larger computer. larger computer. 

Figure 6.5 The Ring Net Work TopologyFigure 6.5 The Ring Net Work Topology

All the nodes are connected in a loop forming a circular structure, just like a ring. This is veryAll the nodes are connected in a loop forming a circular structure, just like a ring. This is very

similar with bus topology, but except the first and the last nodes is connected to each other.similar with bus topology, but except the first and the last nodes is connected to each other.

The advantage of the ring topology is we use here again less amount of cable and collision isThe advantage of the ring topology is we use here again less amount of cable and collision is

reduced than bus since the data flow only in one direction. The disadvantage of this topologyreduced than bus since the data flow only in one direction. The disadvantage of this topology

is whenever there is an interruption at some point; the whole network will go down.is whenever there is an interruption at some point; the whole network will go down.
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B) Private Branch Exchanges and Local Area NetworksB) Private Branch Exchanges and Local Area Networks

Networks may be classified by geographic scope into local networks and wide area networks.Networks may be classified by geographic scope into local networks and wide area networks.

Local networks consist of private branch exchanges and local area networks.Local networks consist of private branch exchanges and local area networks.

1) Private Branch Exchange1) Private Branch Exchange

A private branch exchange (PBX) is a special purpose computer designed for handling andA private branch exchange (PBX) is a special purpose computer designed for handling and

switching office telephone calls at a company site. Today's PBXs can carry both voice andswitching office telephone calls at a company site. Today's PBXs can carry both voice and

data to create local networks. data to create local networks. 

While the first PBXs performed limited switching functions, they can now store, transfer,While the first PBXs performed limited switching functions, they can now store, transfer,

hold, and redial telephone calls. PBXs can also be used to switch digital information amonghold, and redial telephone calls. PBXs can also be used to switch digital information among

computers and office devices. For instance, you can write a letter on a microcomputer in yourcomputers and office devices. For instance, you can write a letter on a microcomputer in your

office, send it to the printer, then dial up the local copying machine and have multiple copiesoffice, send it to the printer, then dial up the local copying machine and have multiple copies

of your letter  created.  All of this activity is possible with digital PBX connecting “smart”of your letter  created.  All of this activity is possible with digital PBX connecting “smart”

machines in the advanced office. Figure6.6 illustrates a PBX system.machines in the advanced office. Figure6.6 illustrates a PBX system.

Figure 6.6 PBX SystemFigure 6.6 PBX System
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The advantage of digital PBXs over other local networking options is that they utilize existingThe advantage of digital PBXs over other local networking options is that they utilize existing

telephone lines and do not require special wiring. A phone jack can be found almost anywheretelephone lines and do not require special wiring. A phone jack can be found almost anywhere

in the office building. Equipment can therefore be moved when necessary with little worryin the office building. Equipment can therefore be moved when necessary with little worry

about  having  to  rewire  the  building.  A  hard-wired  computer  terminal  or  microcomputerabout  having  to  rewire  the  building.  A  hard-wired  computer  terminal  or  microcomputer

connected to a mainframe with coaxial cable must be rewired at considerable cost each time itconnected to a mainframe with coaxial cable must be rewired at considerable cost each time it

is moved. A microcomputer connected to a network by telephone can simply be plugged oris moved. A microcomputer connected to a network by telephone can simply be plugged or

unplugged anywhere in  the building,  utilizing the existing telephone lines.  PBXs are alsounplugged anywhere in  the building,  utilizing the existing telephone lines.  PBXs are also

supported  by  commercial  vendors  such  as  the  local  telephone  company,  so  that  thesupported  by  commercial  vendors  such  as  the  local  telephone  company,  so  that  the

organization does not need special expertise to manage them.organization does not need special expertise to manage them.

2) Local Area Networks2) Local Area Networks

A A local area network (LAN)local area network (LAN) encompasses a limited distance, usually one building or several encompasses a limited distance, usually one building or several

buildings in close proximity. Most LANs connect devices located within a 2000 foot radiosbuildings in close proximity. Most LANs connect devices located within a 2000 foot radios

and have been widely used to link microcomputers. LANs require their own communicationsand have been widely used to link microcomputers. LANs require their own communications

channels.channels.

LANs generally have higher transmission capacities than PBXs, using but or ring topologiesLANs generally have higher transmission capacities than PBXs, using but or ring topologies

and a high bandwidth. A very fast PBX can have a maximum transmission capacity of over 2and a high bandwidth. A very fast PBX can have a maximum transmission capacity of over 2

megabits per second. LANs typically transmit at a rate of 256 kilobits per second to over 100megabits per second. LANs typically transmit at a rate of 256 kilobits per second to over 100

megabits per second. They are recommended for applications requiring high volumes of datamegabits per second. They are recommended for applications requiring high volumes of data

and high transmission  speeds.  For  instance,  because  a  picture  consumes  so  many bits  ofand high transmission  speeds.  For  instance,  because  a  picture  consumes  so  many bits  of

information,  an  organization  might  require  a  LAN for  video  transmissions  and  graphics.information,  an  organization  might  require  a  LAN for  video  transmissions  and  graphics.

LANs  are  totally  controlled,  maintained,  and  operated  by  end  users.  This  produces  theLANs  are  totally  controlled,  maintained,  and  operated  by  end  users.  This  produces  the

advantage of allowing user control, but it also means that the user must know a great dealadvantage of allowing user control, but it also means that the user must know a great deal

about telecommunications applications and networking. about telecommunications applications and networking. 

LANs allow organizations to share expensive hardware and software. For instance, severalLANs allow organizations to share expensive hardware and software. For instance, several

microcomputers  can  share  a  single  printer  by  being  tied  together  in  a  LAN.  LANs  canmicrocomputers  can  share  a  single  printer  by  being  tied  together  in  a  LAN.  LANs  can

promote  productivity  because users  are  no longer  dependent  upon a centralized  computerpromote  productivity  because users  are  no longer  dependent  upon a centralized  computer

system (which can fail) or upon the availability of a single peripheral device such as a printer.system (which can fail) or upon the availability of a single peripheral device such as a printer.

Finally,  there  are  many  new  applications  –  such  as  electronic  mail,  graphics,  videoFinally,  there  are  many  new  applications  –  such  as  electronic  mail,  graphics,  video

teleconferencing, and on line applications – requiring high capacity networks.teleconferencing, and on line applications – requiring high capacity networks.
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The file server acts as a librarian, storing various programs and data files of network users.The file server acts as a librarian, storing various programs and data files of network users.

The  server  determines  who  gets  access  to  what  and  in  what  sequence.  Servers  may  beThe  server  determines  who  gets  access  to  what  and  in  what  sequence.  Servers  may  be

powerful  microcomputers  with large hard disk capacity,  workstations,  microcomputers,  orpowerful  microcomputers  with large hard disk capacity,  workstations,  microcomputers,  or

mainframes,  although  specialized  computers  with  large  hard  disk  capacity,  workstations,mainframes,  although  specialized  computers  with  large  hard  disk  capacity,  workstations,

minicomputers,  or  mainframes,  however  specialized  computers  are  now available  for  thisminicomputers,  or  mainframes,  however  specialized  computers  are  now available  for  this

purpose. The server typically contains the LAN’s network operating system, which managespurpose. The server typically contains the LAN’s network operating system, which manages

the server and routes and manages communications on the network.the server and routes and manages communications on the network.

The network gateway connects the LAN to public networks, such as the telephone network, orThe network gateway connects the LAN to public networks, such as the telephone network, or

to other corporate networks so that the LAN can exchange information with networks externalto other corporate networks so that the LAN can exchange information with networks external

to it. A gateway is generally a communications processor that can connect dissimilar networksto it. A gateway is generally a communications processor that can connect dissimilar networks

by translating from one set of protocols to another. (A bridge connects two networks of theby translating from one set of protocols to another. (A bridge connects two networks of the

same type. A route is used to route messages through several connected LANs or to a widesame type. A route is used to route messages through several connected LANs or to a wide

area network).area network).

There  are  four  principal  LAN  technologies  for  physically  connecting  devices  Ethernet,There  are  four  principal  LAN  technologies  for  physically  connecting  devices  Ethernet,

developed  by  Xerox,  Digital  Equipment  Corporation,  and  Intel;  AppleTalk  from  Appledeveloped  by  Xerox,  Digital  Equipment  Corporation,  and  Intel;  AppleTalk  from  Apple

Computer Incorporated; token ring, developed by IBM and Texas Instruments; and ARCnet,Computer Incorporated; token ring, developed by IBM and Texas Instruments; and ARCnet,

developed by Data point. They employ either a Base band or a broadband channel technology.developed by Data point. They employ either a Base band or a broadband channel technology.

Base band products provide a single path for transmitting text, graphics, voice, or video data,Base band products provide a single path for transmitting text, graphics, voice, or video data,

and only one type of data at a time can be transmitted. and only one type of data at a time can be transmitted. BroadbandBroadband products provide several products provide several

paths so that different types of data can be transmitted simultaneously.paths so that different types of data can be transmitted simultaneously.

LAN capabilities are also defined by the network operating system. The network operatingLAN capabilities are also defined by the network operating system. The network operating

system can reside on every computer in the network, or it can reside on a single designatedsystem can reside on every computer in the network, or it can reside on a single designated

file server for all  the applications on the network. Some of the leading network operatingfile server for all  the applications on the network. Some of the leading network operating

systems  include  Novell’s  Netware,  Microsoft’s  LAN  Manager,  and  IBM’s  PC  LANsystems  include  Novell’s  Netware,  Microsoft’s  LAN  Manager,  and  IBM’s  PC  LAN

(AppleTalk  for  networks  of  Macintosh  computers  combines’  technology  for  physically(AppleTalk  for  networks  of  Macintosh  computers  combines’  technology  for  physically

connecting devices with network operating system functions).connecting devices with network operating system functions).

The primary disadvantages of LANs are that they are more expensive to install than PBXs andThe primary disadvantages of LANs are that they are more expensive to install than PBXs and

are  more  inflexible,  requiring  new  wiring  each  time  the  LAN  is  moved.  LANs  requireare  more  inflexible,  requiring  new  wiring  each  time  the  LAN  is  moved.  LANs  require
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specially trained staff to manage and run them. There are four important criteria for evaluatingspecially trained staff to manage and run them. There are four important criteria for evaluating

LANs:LANs:

1.1. How flexible is the system (can new users be added, and how many)?How flexible is the system (can new users be added, and how many)?

2.2. What is the actual performance (as opposed to advertising claims)?What is the actual performance (as opposed to advertising claims)?

3.3. What is the true cost of the network, including software, implementation, rewiring,What is the true cost of the network, including software, implementation, rewiring,

training, network management, and opportunity cost of use?training, network management, and opportunity cost of use?

4.4. How reliable will the system be in the face of various sorts of disturbances?How reliable will the system be in the face of various sorts of disturbances?

The computers in these networks are usually near to each other. LAN covers a confined area,The computers in these networks are usually near to each other. LAN covers a confined area,

usually an office, a building or groups of near-by buildings. Since the usually an office, a building or groups of near-by buildings. Since the nodesnodes (devices attached (devices attached

to the    network) are near to each other, they are connected using cabling system. As a result,to the    network) are near to each other, they are connected using cabling system. As a result,

he following two types of networking is generally referred as models of LANs. These twohe following two types of networking is generally referred as models of LANs. These two

models are:models are:

a)a) Client/Server ModelClient/Server Model

In this model, some nodes are dedicated to serve the others. The dedicated ones are calledIn this model, some nodes are dedicated to serve the others. The dedicated ones are called

serversservers and  the  others  are  referred  as   and the  others  are  referred  as  clientsclients.  Each  server  here  usually  is  a  powerful.  Each  server  here  usually  is  a  powerful

computer with a very high speed containing the data and resources needed by the client.computer with a very high speed containing the data and resources needed by the client.

So, clients will send requests asking server to provide data and resources and the serversSo, clients will send requests asking server to provide data and resources and the servers

will fulfill their request. will fulfill their request. 

Take each computer connected to a client/server model network: it can be a client or aTake each computer connected to a client/server model network: it can be a client or a

server,  not both.  A client  computer cannot  communicate  with another  client  computerserver,  not both.  A client  computer cannot  communicate  with another  client  computer

directly, rather if there is any data to be sent to another client, then it will send the data todirectly, rather if there is any data to be sent to another client, then it will send the data to

the server and the server is the one who sends actually the data to the mentioned clientthe server and the server is the one who sends actually the data to the mentioned client

computer. Therefore data flow and communication is only between clients and servers. Ifcomputer. Therefore data flow and communication is only between clients and servers. If

a client/server model network has one server and three clients,  then the data flow anda client/server model network has one server and three clients,  then the data flow and

communication can be indicated as shown below:communication can be indicated as shown below:
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Figure 6.7 Client/Server ModelFigure 6.7 Client/Server Model

b)b) Peer-to-peer ModelPeer-to-peer Model

In this  case,  the situation is different  from the client/server  model because here everyIn this  case,  the situation is different  from the client/server  model because here every

computer has equal responsibility. There is no any dedicated server or dependent clients.computer has equal responsibility. There is no any dedicated server or dependent clients.

Each computer can be a client and another time a server. Because computer asks data andEach computer can be a client and another time a server. Because computer asks data and

resource from another computer the first computer is acting as a client and the second oneresource from another computer the first computer is acting as a client and the second one

as a server. as a server. 

In another time the same computer that is asked in the previous case can ask in its turn, theIn another time the same computer that is asked in the previous case can ask in its turn, the

computer that asks it or any other computer in the network for service. And by now thiscomputer that asks it or any other computer in the network for service. And by now this

computer is acting as a client, and the other one as a server. In conclusion, data flow andcomputer is acting as a client, and the other one as a server. In conclusion, data flow and

communication  will  be  between  each  computer.  If  there  are  three  computers  in  thiscommunication  will  be  between  each  computer.  If  there  are  three  computers  in  this

network, then the data flow will be like the following:network, then the data flow will be like the following:

Figure 6.8 Peer-to-peer ModelFigure 6.8 Peer-to-peer Model

3) Wide Area Networks (WANs)3) Wide Area Networks (WANs)

Wide area networks (WANs) Wide area networks (WANs) span broad geographical distances, ranging from several milesspan broad geographical distances, ranging from several miles

to  across  entire  continents.  Common  carriers  (companies  licensed  by  the  government  toto  across  entire  continents.  Common  carriers  (companies  licensed  by  the  government  to

provide communications services to the public, such as AT&T or MCI) typically determineprovide communications services to the public, such as AT&T or MCI) typically determine

transmission  rates  or  interconnections  between  lines,  but  the  customer  is  responsible  fortransmission  rates  or  interconnections  between  lines,  but  the  customer  is  responsible  for
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telecommunications contents and management. It is up to the individual firm to establish thetelecommunications contents and management. It is up to the individual firm to establish the

most  efficient  routing  of  messages,  and to  handle  error  checking,  editing,  protocols,  andmost  efficient  routing  of  messages,  and to  handle  error  checking,  editing,  protocols,  and

telecommunications management. telecommunications management. 

WANs  may  consist  of  a  combination  of  switched  and  dedicated  lines,  microwave,  andWANs  may  consist  of  a  combination  of  switched  and  dedicated  lines,  microwave,  and

satellite communications. satellite communications. Switched linesSwitched lines are telephone lines that a person can access from his are telephone lines that a person can access from his

or her terminal to transmit data to another computer, the call being routed or switched throughor her terminal to transmit data to another computer, the call being routed or switched through

paths to the designated destination. paths to the designated destination. Dedicated linesDedicated lines, or non-switched lines, are continuously, or non-switched lines, are continuously

available for transmission and the lessee typically pays a flat rate for total access to the line.available for transmission and the lessee typically pays a flat rate for total access to the line.

The lines can be leased or purchased from common carriers or private communications mediaThe lines can be leased or purchased from common carriers or private communications media

vendors. Dedicated lines are often conditioned to transmit data at higher speeds than switchedvendors. Dedicated lines are often conditioned to transmit data at higher speeds than switched

lines and are more appropriate for higher volume transmissions. Switched lines, on the otherlines and are more appropriate for higher volume transmissions. Switched lines, on the other

hand, are less expensive and more appropriate for low volume applications requiring onlyhand, are less expensive and more appropriate for low volume applications requiring only

occasional transmission.occasional transmission.

4) Value Added Networks4) Value Added Networks

Value added networks are an alternative to firms designing and managing their own networks.Value added networks are an alternative to firms designing and managing their own networks.

Value  added  networks  (VANs)Value  added  networks  (VANs) are  private,  multi-path,  data  only,  third  party  managed are  private,  multi-path,  data  only,  third  party  managed

networks  that  can  provide  economies  in  the  cost  of  service  and in  network  managementnetworks  that  can  provide  economies  in  the  cost  of  service  and in  network  management

because they are used by multiple organizations. The value added network is set up by a firmbecause they are used by multiple organizations. The value added network is set up by a firm

that is in charge of managing the network. That firm sells subscriptions to other firms wishingthat is in charge of managing the network. That firm sells subscriptions to other firms wishing

to  use  the  network.  Subscribers  pay  only  for  the  amount  of  data  they  transmit  plus  ato  use  the  network.  Subscribers  pay  only  for  the  amount  of  data  they  transmit  plus  a

subscription  fee.  The  network  may  utilize  twisted  pair  lines,  satellite  links,  and  othersubscription  fee.  The  network  may  utilize  twisted  pair  lines,  satellite  links,  and  other

communications channels leased by the value added carrier. communications channels leased by the value added carrier. 

The  term  value  added  refers  to  the  extra  “value”  added  to  communications  by  theThe  term  value  added  refers  to  the  extra  “value”  added  to  communications  by  the

telecommunications and computing services these networks provide to clients. Customers dotelecommunications and computing services these networks provide to clients. Customers do

not have to invest in network equipment and software or perform their own error checking,not have to invest in network equipment and software or perform their own error checking,

editing, routing, and protocol conversion. Subscribers may achieve savings in line charges andediting, routing, and protocol conversion. Subscribers may achieve savings in line charges and

transmission costs because the cost of using the network is shared among many users. Thetransmission costs because the cost of using the network is shared among many users. The

resulting costs may be lower than if the clients had leased their own lines or satellite services.resulting costs may be lower than if the clients had leased their own lines or satellite services.

VANs are attractive for firms such as Continental Grain because they provide special servicesVANs are attractive for firms such as Continental Grain because they provide special services

such as electronic mail and access to foreign telecommunications systems.such as electronic mail and access to foreign telecommunications systems.
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The  leading  international  value  added  networks,  in  addition  to  GE  information  ServiceThe  leading  international  value  added  networks,  in  addition  to  GE  information  Service

Company  (GEIS),  are  Infonet,  Telenet,  and  Tymnet.  These  networks  provide  casual  orCompany  (GEIS),  are  Infonet,  Telenet,  and  Tymnet.  These  networks  provide  casual  or

intermittent users international services on a dial up basis and can provide a private networkintermittent users international services on a dial up basis and can provide a private network

using dedicated circuits for customers requiring a full time network. (Maintaining a privateusing dedicated circuits for customers requiring a full time network. (Maintaining a private

network may be most cost effective for organizations with a high communications volume).network may be most cost effective for organizations with a high communications volume).

Another way value added networks provide economies is through packet switching. PacketAnother way value added networks provide economies is through packet switching. Packet

switching breaks up a lengthy block of text into small, fixed bundles of data (often 128 bytesswitching breaks up a lengthy block of text into small, fixed bundles of data (often 128 bytes

each) called packets. The VAN gathers information from many users, divides it into smalleach) called packets. The VAN gathers information from many users, divides it into small

packets, and continuously uses various communications channels to send the packets. Eachpackets, and continuously uses various communications channels to send the packets. Each

packet travels independently through the network (this contrasts to one firm using a leasedpacket travels independently through the network (this contrasts to one firm using a leased

line, for example, for one hour and then not using it for three or four hours). Packets of dataline, for example, for one hour and then not using it for three or four hours). Packets of data

originating at one source can be routed through different paths in the network, and then mayoriginating at one source can be routed through different paths in the network, and then may

be reassembled into the original message when they reach their destination. Packet switchingbe reassembled into the original message when they reach their destination. Packet switching

enables communications facilities to be utilized more fully by more users. enables communications facilities to be utilized more fully by more users. 

Frame relayFrame relay is  a faster  and less expensive variant  of packet  switching.  Frame relay is  a is  a faster  and less expensive variant  of packet  switching.  Frame relay is  a

shared network service that packages data into “frames” that are similar to packets. Frameshared network service that packages data into “frames” that are similar to packets. Frame

relay, however, does not perform error correction. This is because so many of today’s digitalrelay, however, does not perform error correction. This is because so many of today’s digital

lines  are cleaner  than in  the past and networks are more adept  at  correcting  transmissionlines  are cleaner  than in  the past and networks are more adept  at  correcting  transmission

problems. Frame relay can communicate  at  transmission speeds up to 1.544 megabits  perproblems. Frame relay can communicate  at  transmission speeds up to 1.544 megabits  per

second. Frame relay is essentially used for transmitting data. It is not recommended for anysecond. Frame relay is essentially used for transmitting data. It is not recommended for any

transmissions that are sensitive to varying delay, such as voice or digital video traffic, and ittransmissions that are sensitive to varying delay, such as voice or digital video traffic, and it

cannot easily control network congestion. Frame relay works successfully only over reliablecannot easily control network congestion. Frame relay works successfully only over reliable

lines that do not require frequent retransmission because of error. lines that do not require frequent retransmission because of error. 

Most corporations today use separate networks for voice, private-lines services, and data, eachMost corporations today use separate networks for voice, private-lines services, and data, each

of which is supported by a different technology. An emerging networking technology calledof which is supported by a different technology. An emerging networking technology called

asynchronous transfer mode (ATM) may overcoming some of these problems because it canasynchronous transfer mode (ATM) may overcoming some of these problems because it can

seamlessly and dynamically switch voice, data, images and video between users. ATM alsoseamlessly and dynamically switch voice, data, images and video between users. ATM also

promises to tie LANs and wide area networks together more easily (LANs are generally basedpromises to tie LANs and wide area networks together more easily (LANs are generally based

on lowest  stopped protocols,  whereas  WANs operate  at  higher  speeds).  ATM technologyon lowest  stopped protocols,  whereas  WANs operate  at  higher  speeds).  ATM technology
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parcels information into uniform "cells," each with 53 groups of eight bytes, eliminating theparcels information into uniform "cells," each with 53 groups of eight bytes, eliminating the

need for protocol conversion. It can pass data between computers from different vendors andneed for protocol conversion. It can pass data between computers from different vendors and

permits data to be transmitted at any speed the network handles. ATM currently requires fiberpermits data to be transmitted at any speed the network handles. ATM currently requires fiber

optic cable, but it can transmit up to 2.5 GBPS.optic cable, but it can transmit up to 2.5 GBPS.

The Advantages of Computer NetworkThe Advantages of Computer Network

There are three main advantages of any network. These are:There are three main advantages of any network. These are:

a)a) To share hardware equipmentsTo share hardware equipments

Expensive hardware devices can be shared using network. For example, in an office ifExpensive hardware devices can be shared using network. For example, in an office if

there are six computers and if there is always a need to print some documents from thethere are six computers and if there is always a need to print some documents from the

users of those computers, then it is difficult and inefficient to buy a printer for each ofusers of those computers, then it is difficult and inefficient to buy a printer for each of

them. Instead, the best thing to do is to construct a network between the computers andthem. Instead, the best thing to do is to construct a network between the computers and

use only one printer, which is also attached to the network. If there is the network, theuse only one printer, which is also attached to the network. If there is the network, the

users of the network can use the printer, which may be attached to one of the computers.users of the network can use the printer, which may be attached to one of the computers.

In the case of LAN, if the model is a client/server model, then the device to be shared willIn the case of LAN, if the model is a client/server model, then the device to be shared will

be connected with the server and if it is a peer-to-peer model it can be attached with onebe connected with the server and if it is a peer-to-peer model it can be attached with one

of the computers. In WAN, it is not common to share hardware devices between countries.of the computers. In WAN, it is not common to share hardware devices between countries.

But surprisingly, some very powerful and speedy super or mainframe computers can beBut surprisingly, some very powerful and speedy super or mainframe computers can be

shared to some authorized users. shared to some authorized users. 

b)b) To share data and softwareTo share data and software

Data (user file or software) can be shared between connected computers.  In LAN, thisData (user file or software) can be shared between connected computers.  In LAN, this

capability of sharing data will remove sneaker net (carrying disks to transfer data) and as acapability of sharing data will remove sneaker net (carrying disks to transfer data) and as a

result virus protection. If the model is client/server, then we will have one or more fileresult virus protection. If the model is client/server, then we will have one or more file

servers dedicated to provide only data to clients, but if we are working with peer-to-peerservers dedicated to provide only data to clients, but if we are working with peer-to-peer

model, every computer can share data equally with the others in the network. In WAN, themodel, every computer can share data equally with the others in the network. In WAN, the

most visible application of networks is sharing data and communication, because data canmost visible application of networks is sharing data and communication, because data can

be sent with in a matter of minutes.be sent with in a matter of minutes.

c)c) CommunicationCommunication
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Sending and receiving messages is possible in LANs as well as in WANs. In early times,Sending and receiving messages is possible in LANs as well as in WANs. In early times,

when people share mainframe computers (at that time there were no PCs), by connecting theirwhen people share mainframe computers (at that time there were no PCs), by connecting their

terminals  to  the  mainframe  computer  (network),  further  than  sharing  the  power  of  theterminals  to  the  mainframe  computer  (network),  further  than  sharing  the  power  of  the

powerful computers, no one was not in a position to think about the network as a tool forpowerful computers, no one was not in a position to think about the network as a tool for

communication. communication. 

6.4 USE OF TELECOMMUNICATIONS FOR COMPETITIVE ADVANTAGE6.4 USE OF TELECOMMUNICATIONS FOR COMPETITIVE ADVANTAGE

Telecommunications  has  helped  eliminate  barriers  of  geography  and  time,  enablingTelecommunications  has  helped  eliminate  barriers  of  geography  and  time,  enabling

organizations to accelerate the pace of production, to speed decision making, to forge neworganizations to accelerate the pace of production, to speed decision making, to forge new

products, to move into new markets, and to create new relationships with customers. Many ofproducts, to move into new markets, and to create new relationships with customers. Many of

the strategic applications described in would not be possible without telecommunications inthe strategic applications described in would not be possible without telecommunications in

their strategic plans will fall behind.their strategic plans will fall behind.

Some of the leading telecommunications applications for communication, coordination, andSome of the leading telecommunications applications for communication, coordination, and

speeding the flow of transactions, messages, and information throughout business firms arespeeding the flow of transactions, messages, and information throughout business firms are

electronic  mail,  voice  mail,  facsimile  machines  (FAX),  digital  information  services,electronic  mail,  voice  mail,  facsimile  machines  (FAX),  digital  information  services,

teleconferencing, and electronic data interchange. teleconferencing, and electronic data interchange. 

1)  Electronic Mail1)  Electronic Mail

Electronic mail, or e-mail,Electronic mail, or e-mail, is the computer-to-computer exchange of messages. A person can is the computer-to-computer exchange of messages. A person can

use a microcomputer  attached to a modem or a terminal  to sent notes and even lengthieruse a microcomputer  attached to a modem or a terminal  to sent notes and even lengthier

documents just by typing in the name of the message's recipient.documents just by typing in the name of the message's recipient.

E-mail  eliminates  telephone  tag  and  costly  long  distance  telephone  charges,  expeditingE-mail  eliminates  telephone  tag  and  costly  long  distance  telephone  charges,  expediting

communication between different parts of the organization. communication between different parts of the organization. 

E-mail  systems present  security  problems because  without  adequate  protection,  electronicE-mail  systems present  security  problems because  without  adequate  protection,  electronic

eavesdroppers can read the mail as it moves through a network.eavesdroppers can read the mail as it moves through a network.

2) Voice Mail2) Voice Mail

A voice mailA voice mail system digitizes the spoken message of the sender, transmits it over a network, system digitizes the spoken message of the sender, transmits it over a network,

and stores the message on disk for later retrieval. When the recipient is ready to listen, theand stores the message on disk for later retrieval. When the recipient is ready to listen, the
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messages  are  reconverted  to  audio  form.  Various  "store  and  forward"  capabilities  notifymessages  are  reconverted  to  audio  form.  Various  "store  and  forward"  capabilities  notify

recipients messages for future use, deleting them, or routing them to other parties. recipients messages for future use, deleting them, or routing them to other parties. 

3) Facsimile Machines (FAX)3) Facsimile Machines (FAX)

Facsimile (FAX)Facsimile (FAX) machines can transmit documents containing both text and graphics over machines can transmit documents containing both text and graphics over

ordinary telephone lines. A sending FAX machine scans and digitizes the document image.ordinary telephone lines. A sending FAX machine scans and digitizes the document image.

The digitized document is then transmitted over a network and reproduced in hard copy formThe digitized document is then transmitted over a network and reproduced in hard copy form

by a receiving FAX machine. The process results in a duplicate, or facsimile, of the original.by a receiving FAX machine. The process results in a duplicate, or facsimile, of the original.

4) Digital Information Services4) Digital Information Services

Powerful and far reaching digital electronic services now enable networking micro computerPowerful and far reaching digital electronic services now enable networking micro computer

and  workstation  users  to  obtain  information  from outside  the  firm  instanteously  withoutand  workstation  users  to  obtain  information  from outside  the  firm  instanteously  without

leaving  their  desks.  Stock  prices,  historical  references  to  periodicals,  industrial  suppliesleaving  their  desks.  Stock  prices,  historical  references  to  periodicals,  industrial  supplies

catalogs,  legal  research,  news  articles,  reference  works,  weather  forecasts,  and  travelcatalogs,  legal  research,  news  articles,  reference  works,  weather  forecasts,  and  travel

information are just some of the electronic databases that can be accessed on line. Many ofinformation are just some of the electronic databases that can be accessed on line. Many of

these services have capabilities for electronic mail, electronic bulletin boards, and for on linethese services have capabilities for electronic mail, electronic bulletin boards, and for on line

discussion groups, shopping, and travel reservations. discussion groups, shopping, and travel reservations. 

5) Teleconferencing, Data conferencing, and Videoconferencing5) Teleconferencing, Data conferencing, and Videoconferencing

People can meet electronically – even though they are hundreds or thousands of miles apart –People can meet electronically – even though they are hundreds or thousands of miles apart –

by using teleconferencing, data conferencing, or videoconferencing. Teleconferencing allowsby using teleconferencing, data conferencing, or videoconferencing. Teleconferencing allows

a  group of  people  to  "confer"  simultaneously  via  telephone  or  via  electronic  mail  groupa  group of  people  to  "confer"  simultaneously  via  telephone  or  via  electronic  mail  group

communication  software (see figure).  Teleconferencing that  includes  the ability  of two orcommunication  software (see figure).  Teleconferencing that  includes  the ability  of two or

more people at distant locations to work on the same document or data simultaneously ismore people at distant locations to work on the same document or data simultaneously is

called called data conferencingdata conferencing. With data conferencing, two or more users at distant locations are. With data conferencing, two or more users at distant locations are

able to edit and directly modify data (text, such as word processing documents, numeric, suchable to edit and directly modify data (text, such as word processing documents, numeric, such

as  spreadsheets,  and  graphic)  files  simultaneously.  Teleconferencing  that  also  has  theas  spreadsheets,  and  graphic)  files  simultaneously.  Teleconferencing  that  also  has  the

capability to let participants see each other "face-to-face" over video screens is termed capability to let participants see each other "face-to-face" over video screens is termed videovideo

teleconferencingteleconferencing or  or videoconferencingvideoconferencing..

These various forms of electronic conferencing are growing in popularity because they saveThese various forms of electronic conferencing are growing in popularity because they save

travel  time and cost.  Legal  firms might  use videoconferencing to take depositions  and totravel  time and cost.  Legal  firms might  use videoconferencing to take depositions  and to

convene meetings between lawyers in different branch offices.convene meetings between lawyers in different branch offices.
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Videoconferencing has usually required special video conference rooms and video cameras,Videoconferencing has usually required special video conference rooms and video cameras,

microphones, television monitors, and a computer equipped with a codec device that convertsmicrophones, television monitors, and a computer equipped with a codec device that converts

video images and analog sound waves into digital signals and compresses them for transfervideo images and analog sound waves into digital signals and compresses them for transfer

over communications  channels.  Another codec on the receiving end reconverts  the digitalover communications  channels.  Another codec on the receiving end reconverts  the digital

signals back into analog for display on the receiving monitor. signals back into analog for display on the receiving monitor. 

6) Electronic Data Interchange6) Electronic Data Interchange

Electronic data interchange (EDI)Electronic data interchange (EDI) is the direct computer-to-computer exchange between is the direct computer-to-computer exchange between

two organizations of standard business transaction documents such as invoices, bills of lading,two organizations of standard business transaction documents such as invoices, bills of lading,

or purchase orders. EDI saves money and time because transactions can be transmitted fromor purchase orders. EDI saves money and time because transactions can be transmitted from

one information system to another through a telecommunications network,  eliminating theone information system to another through a telecommunications network,  eliminating the

printing and handling of paper at one end and the inputting of data at the other. EDI may alsoprinting and handling of paper at one end and the inputting of data at the other. EDI may also

provide strategic benefits by helping firm “lock in” customers, making it easier for customersprovide strategic benefits by helping firm “lock in” customers, making it easier for customers

or distributors to order from them rather than from competitors. or distributors to order from them rather than from competitors. 

EDI  differs  from electronic  mail  in  that  transmits  an  actual  structured  transaction  (withEDI  differs  from electronic  mail  in  that  transmits  an  actual  structured  transaction  (with

distinct fields such as the transaction date, transaction amount, sender's name and recipient'sdistinct fields such as the transaction date, transaction amount, sender's name and recipient's

name) as opposed to an unstructured text message such as a letter.name) as opposed to an unstructured text message such as a letter.

For EDI to work properly, four key requirements must be addressed:For EDI to work properly, four key requirements must be addressed:

a) Transaction standardization:a) Transaction standardization: participating companies must agree on the form of the participating companies must agree on the form of the

message  to  be  exchanged.  Transaction  formats  and  data  must  be  standardized.  Themessage  to  be  exchanged.  Transaction  formats  and  data  must  be  standardized.  The

American National Standards Institute (ANSI) has developed the X.12 data interchangeAmerican National Standards Institute (ANSI) has developed the X.12 data interchange

protocol as a generic, flexible business data interchange standard  for EDI, but specificprotocol as a generic, flexible business data interchange standard  for EDI, but specific

industries  have  adopted  multiple  EDI  standards.  This  can  raise  problems  for  inter-industries  have  adopted  multiple  EDI  standards.  This  can  raise  problems  for  inter-

organizational  networking,  since  manufacturing,  retail,  and  banking  standards  mightorganizational  networking,  since  manufacturing,  retail,  and  banking  standards  might

collide.collide.

b) Translation software:b) Translation software: special  software must be developed to convert incoming and special  software must be developed to convert incoming and

outgoing messages into a form comprehensible to other companies.outgoing messages into a form comprehensible to other companies.

c) Appropriate "mailbox" facilities:c) Appropriate "mailbox" facilities: companies using EDI must select a third party, value companies using EDI must select a third party, value

added network with mailbox facilities that allows messages to be sent, sorted, and heldadded network with mailbox facilities that allows messages to be sent, sorted, and held

until  they  are  needed  by  the  receiving  computer.  For  example,  the  insurance  fielduntil  they  are  needed  by  the  receiving  computer.  For  example,  the  insurance  field
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generally  uses  Information  Network,  and  office  systems  tend  to  use  GE Informationgenerally  uses  Information  Network,  and  office  systems  tend  to  use  GE Information

Services.Services.

d)  Legal  restrictions:d)  Legal  restrictions: to  comply  with  legal  requirements,  certain  transactions  require to  comply  with  legal  requirements,  certain  transactions  require

"writing," a "signature," or the "original document" in hard copy form. (EDI messages do"writing," a "signature," or the "original document" in hard copy form. (EDI messages do

not, for example, deal with warranties or limitations of liability and other conditions ofnot, for example, deal with warranties or limitations of liability and other conditions of

doing business typically contained in hard copy business documents.) Parties must agreedoing business typically contained in hard copy business documents.) Parties must agree

on the means of verifying  that  messages  are  authentic  and complete  according to theon the means of verifying  that  messages  are  authentic  and complete  according to the

agreed-on protocol, the point in the transaction when the contract between the two partiesagreed-on protocol, the point in the transaction when the contract between the two parties

goes into effect, error-checking procedures, and the level of network security to preventgoes into effect, error-checking procedures, and the level of network security to prevent

unauthorized access and use of the system.unauthorized access and use of the system.

As intelligent agent technology and commercial networks open new electronic marketplaces,As intelligent agent technology and commercial networks open new electronic marketplaces,

they  will  lead  to  more  flexible  forms  of  EDI  in  which  exchange  of  purchase  and  salethey  will  lead  to  more  flexible  forms  of  EDI  in  which  exchange  of  purchase  and  sale

transactions are not limited to the computer systems of two organizations.transactions are not limited to the computer systems of two organizations.

Check Your Progress ExerciseCheck Your Progress Exercise

1. Discuss in detail the components of a telecommunication?1. Discuss in detail the components of a telecommunication?
______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

2. 2. Discuss in detail the Functions of the telecommunication?Discuss in detail the Functions of the telecommunication?

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

3. 3. Discuss in brief the telecommunication network?Discuss in brief the telecommunication network?

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

143143



4.  4.  Bring  about  the  distinction  between  data  conferencing,  teleconferencing,  andBring  about  the  distinction  between  data  conferencing,  teleconferencing,  and

videoconferencing?videoconferencing?

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

6.5 SUMMARY6.5 SUMMARY

A telecommunication system is a set of compatible devices that are used to develop a networkA telecommunication system is a set of compatible devices that are used to develop a network

for  communications  from  one  location  to  another  by  electronic  means.  The  essentialfor  communications  from  one  location  to  another  by  electronic  means.  The  essential

components of a telecommunication system are computers, terminals or other input/outputcomponents of a telecommunication system are computers, terminals or other input/output

devices, communication channels, communication processors (such as modems, multiplexes,devices, communication channels, communication processors (such as modems, multiplexes,

controllers, and front end processors), and telecommunications software.controllers, and front end processors), and telecommunications software.

Different components of a telecommunication network can communicate with each other withDifferent components of a telecommunication network can communicate with each other with

a common set of rules termed protocols.a common set of rules termed protocols.

Data are transmitted throughout a telecommunications network using either analog signals orData are transmitted throughout a telecommunications network using either analog signals or

digital signals. A modem is a device that translates from analog to digital and vice versa.digital signals. A modem is a device that translates from analog to digital and vice versa.

The principal transmission media are twisted copper telephone wire, coaxial copper cable,The principal transmission media are twisted copper telephone wire, coaxial copper cable,

fiber  optic  cable,  and  wireless  transmission  utilizing  microwave,  satellite,  low frequencyfiber  optic  cable,  and  wireless  transmission  utilizing  microwave,  satellite,  low frequency

radio, or infrared waves.radio, or infrared waves.

The three common network topologies are the star network, the bus network, and the ringThe three common network topologies are the star network, the bus network, and the ring

network. In a star network, all communication must pass through a central computer. The busnetwork. In a star network, all communication must pass through a central computer. The bus

network links a number of devices to single channel and broadcasts all of the signals to thenetwork links a number of devices to single channel and broadcasts all of the signals to the

entire network, with special software to identify which components receive each message. Inentire network, with special software to identify which components receive each message. In

a  ring  network,  each  computer  in  the  network  can  communicate  directly  with  any  othera  ring  network,  each  computer  in  the  network  can  communicate  directly  with  any  other

computer but the channel is a closed loop. Data are passed along the ring from one computercomputer but the channel is a closed loop. Data are passed along the ring from one computer

to another.to another.

Networks can be classified by their shape or configuration or by their geographic scope andNetworks can be classified by their shape or configuration or by their geographic scope and

type of service produced. Local area network (LANs) and private branch exchange (PBXs)type of service produced. Local area network (LANs) and private branch exchange (PBXs)

are used to link offices and buildings in close proximity. Wide area networks (WANs) span aare used to link offices and buildings in close proximity. Wide area networks (WANs) span a
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broad geographical distance, ranging from several miles to entire continents and are privatebroad geographical distance, ranging from several miles to entire continents and are private

networks that are independently managed. Value added networks (VANs) also encompass anetworks that are independently managed. Value added networks (VANs) also encompass a

wide geographic area but are managed by a third party, which sells the services of the networkwide geographic area but are managed by a third party, which sells the services of the network

to other companies.to other companies.

6.6 ANSWER TO CHECK YOUR PROGRESS6.6 ANSWER TO CHECK YOUR PROGRESS

1.1. Refer to Section 6.2 Refer to Section 6.2 

2.2. Refer to Section 6.2 Refer to Section 6.2 

3.3. Refer to Section 6.3 Refer to Section 6.3 

4.4. Refer to Section 6.4 Refer to Section 6.4 
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