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Preface 

Information technology has not left any human activity untouched with its influence. 
Library is no exception and the information technology tools like computers and 
communication have added new dimension in information handling in libraries.  

The user of the library of the future may be another knowledge system, that is any 
intelligent system. According to Martyn, the library of the future will be a network of 
knowledge system. The professional would take the advantages of the opportunities 
offered by the new technology and social changes as well as how best could they meet 
some problems of the future the tendency to see the advances in electronic libraries and 
communication technology need to formalize.  

In the digital world of information highway there should be strees on three things, such 
as,  

1) Awareness of information  

2) Awareness of technology  

3) Awareness of needs.  

The awareness of information gives the breadth of vision; awareness of technology 
gives the power to make the visions manifest and awareness of need gives the insight to 
use professional skills and talents to the greater effect. 

 

 

 

 

 

 

 



 

 
 

V 

 

Acknowledgements 

I am really feeling very honored and privileged to express my gratitude to all those who 

supported me in my Journey of publishing this book on “Collision of ICT on Library 

and Information Science”. 

I would like to acknowledge with thanks the contributions of Indian colleagues who 

provided me with much of the information required for this study. 

I am obliged to Empyreal Publication House for publishing this book in a very short 

duration. 

 

 

 

Dr. Chalukya B. V. 
Mr. Pagore R. B. 

 



 

 
 

VI 

 

Table of Contents 

Preface 
Acknowledgements 

IV 

V 

Table of Contents VI 
 

Title of the chapter Page No. 

CHAPTER 1 

INTRODUCTION 

1 – 14 

CHAPTER 2 

COMMUNICATION TECHNOLOGY 

15 – 47 

CHAPTER 3 

TELECOMMUNICATION TECHNOLOGY 

48 – 81 

CHAPTER 4 

OPTICAL AND SATELLITE COMMUNICATION TECHNOLOGY 

82 – 99 

CHAPTER 5 

COMPUTER COMMUNICATION TECHNOLOGY 

100 – 118 

CHAPTER 6 

CONCLUSION 

119 – 127 

APPENDICES 
128 – 130 

BIBLIOGRAPHY 
131 - 139 

 



 

 

 

1 

 

Dr. Chalukya B. V. and Mr. Pagore R. B. 
Collision of Communication Technology on Library and Information Science                                

ISBN: 978-81-949278-9-1  

 
 
 
 

CHAPTER 1 

INTRODUCTION 
 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

1. Introduction 

2. Review of Literature 

3. Hypothesis 

4. A brief introduction to the collision of Communication Technology on Library and 
Information Science 

5. The relevance of the work 

6. Research Methodology 

7. Historical development of Information Technology 

8. Information Technology tree 

9. Components of Information Technology 

10. Collision of Information Technology 

11. Libraries role and present status 

References 



 

 

 

2 

 

Dr. Chalukya B. V. and Mr. Pagore R. B. 
Collision of Communication Technology on Library and Information Science                                

ISBN: 978-81-949278-9-1  

1. INTRODUCTION 
The pressures placed on our society as it changes from a manufacturing to an informational and 
technological economy are well documented. Industries and businesses are hard pressed to stay 
ahead of the learning curve with regard to staying competitive. Communication Technologies 
are one of the main tools driving this change to an information age. 

We are living in an Information age or we have to say that the current period is the ‘Age of 
Information Explosion’. Therefore a large amount of information is being generated every 
moment. The ability to collect, store and disseminate this large amount of information needs 
application of new technologies. Thanks to the advanced technology, we have at our disposal, 
electronic devices which could even rearrange, select, marshal and transform enormous qualities 
of information at phenomenal speed. 

The need of information is to be emphasized that right information provided when it is needed, 
improves the capability of individual, a business, a government agency and various other 
organizations, to take informed decisions and achieve the targeted goals. The need for relevant 
and authentic information has become all the more essential today with the spread of 
democracies simply because no democratic system can function efficiently and effectively 
without proper information support. Information, whether in the form of empirical data or in the 
developed form called knowledge is therefore rightly regarded as a vital national resource, as 
essential as any natural resources. But like several natural resources if remain unexploited or 
untapped and also unsupported and uncoordinated in growth and usage would certainly be in 
danger of being wasted and inefficiently as well as ineffectively utilized. 

Information technology is a generic term that covers the acquisition, processing, storage and 
dissemination of information. It involves the application of computers and communication 
technology in the task of information handling and information flow from the generation to the 
utilization levels. It is restricted to systems dependent on microelectronics based combination of 
computers and telecommunication technologies. 

Information technology is the boon for mankind. It gives accessibility to information at 
fingertips. There has been discussion on ‘Information highways’ and high tech libraries. The 
promising and diversified possibilities of information technology have reduced the space and 
time between the people, country, and continent and ultimately have led to the emerging 
concepts ‘Global society’ and ‘Global village’. 

1.2 REVIEW OF LITERATURE 
Relation between library and communication technology is very intimate and important. Still 
very little literature and research are available on it. Some researchers have studied in financial 
management. That is Satyanarayana R, has studied ‘Information Technology and its facts’ 
(1988), Prakash , Chander Studied ‘New Technologies and Developments in Library and 
Information Science’,  (1996), Meera, B. M., did research in ‘Library Networking Technology 
for resource sharing activities from LAN to WAN, Library Science with a slant to 
documentation and information studies’, (1994), Zachariah, Arun studied ‘Communication 
media and electronic revolution’, (1996), Gupta O.P.,  has studied ‘Dimrnsions of Library and 
Information Services’ (1997). Above all research works are very useful to me for my research 
work and they are very useful me as a guide. 

1.3 HYPOTHESIS 
It is impossible to develop Library and Information Science without Communication 
Technology. So that researcher has to consider the following assumptions to search the types of 
communication Technology and their usages. 
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1. There is a lot of development in Library and Information Science from the beginning of 
Communication Technology. 

2. Generally in the use of Communication Technology it takes new technology such as 
computers, electronic devices, etc. 

3. The use of Communication Technology will become easiest and profitable to transfer an 
information. 

4. There are many types of Communication Technology; they will be used in various 
purposes in the field of Library and Information Science. 

In the present work an attempt is being made to understand and interpret the explosion of 
Information & Communication Technology. In this age different types of technologies are 
developed by human. Also the new technologies are coming in the world of Library and 
Information Science. 

An attempt is also being made to interpret the technologies i.e. CD-Rom, reprographic, 
micrographics, printing, library organization, communication systems, telecommunication, 
optical fibers, communication satellites, networks i.e. LAN, MAN and WAN, etc is more 
effective and efficient in collision of communication technology in Library and Information 
Science than typical web search engines and indices that use simple alphabetization and site 
annotations (e.g., Google, Yahoo, etc.). 

Socially filtered data over time will provide a better set of topical resources than automated 
keyword search engines. 

1.4 A BRIEF INTRODUCTION TO THE COLLISION OF COMMUNICATION 
TECHNOLOGY ON LIBRARY AND INFORMATION SCIENCE 
Fast paced developments in information communication technologies (ICT) have brought the 
death of distance and it has become important for us to realize that people’s priorities in 
information seeking pattern are changing along with the means of accessing information. It will 
be in the interest of documentation and information centers, libraries and other agencies 
involved in storing and distribution of information to embrave new technology and provide 
access to information beyond the four walls. 

Information is a dynamic and unlimited resource, that effects all disciplines and walks of life, it 
supports education, research and all socioeconomic, development. It also improves the status 
and quality of human life. Recent technological advances in electronic has cost great impact 
upon modern society. These advances have either provided a capability previously not known or 
resulted in improved efficiency. 

The use of ICTs is potentially beneficial to development as it encourages the sharing of 
information and the effective involvement by social groups at various levels, offering, in 
particular, the possibility of networking individuals and systems. The participatory aspect of 
community life is thus strengthened, as are relations with authorities, at all levels. ICTs hold the 
potential to foster hitherto unknown types of engagement, contacts and interaction among 
individuals, peoples, communities, nations, cultures and civilizations. ICTs that are bringing 
about decisive changes in the way cultures are created and communicated also have to meet new 
social demands. They offer the potential to expand the scope of teaching and learning, breaking 
through traditional constraints of space and time as well as boundaries of current educational 
systems. Moves towards learning societies based on the need to acquire new knowledge 
throughout life. 
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Technologies especially computer and communication technologies have highly 
revolutionalised the field of Library and Information Services (LIS). They facilitate collection, 
storage, organization progressing analysis, presentation, communication and dissemination of 
data with the introduction of new technology, libraries and information centers are expected to 
use various types of technology, to provide information more quickly and in greater volume 
than before. Use of modern technology has a great relevance in the context of fourth law of 
Library Science – “Save the time of the reader as well as staff”, in which Dr. S. R. Ranganathan 
recognized the objective related to the internal efficiency of the library. 

Use of technology provides better needs of transmission of data or message in the form of 
written or printed records, electronic audio and video signals by using wires, cables and 
telecommunication techniques. Technology plays a vital role in information handling due to 
developments such as reduction in computing time, capabilities of resource sharing, use of T.V. 
and readymade information facilities. 

The present research divided into six chapters they are, 
1) Introduction: 
This chapter makes a survey of the historical development, objectives, need and components of 
information technology. Also it gives abroad idea about the collision of information technology 
devices on the operations of Library and Information Science. 

2) Communication Technology: 
This chapter shows an idea about the modern communication technology. It explains the whole 
process of communication along with different communication media. It also glances about the 
communication theories. 

3)  Telecommunication Technology 
This chapter is the origin and the historical developments of telecommunication technology are 
discussed. It gives a brief scan about the operating mechanism and tools of telecommunication. 
Indian scenario of telecommunication development, Indian telecom policy, collision of 
telecommunication technology on library services and the modern trends are discussed at the 
end of this chapter. 

4) Optical and Satellite Communication Technology: 
This chapter discusses the concept of optical communication technology and its technical 
aspects. It also covers a brief scan of the advantages and limitations of optical fiber 
communication. 

Next part of this chapter shows a clear picture of the evolution of satellite communication 
technology. It also covers the operating mechanism and advantages of this technology. A brief 
note of Indian Communication Satellites is also included. 

5) Computer Communication Technology: 
This chapter includes different types of computer communication networks and their collision 
on library and information science. This chapter also consists detailed note on chapter also 
consists detailed note on Internet and electronic mail (E-mail) services. 

6) Conclusion: 
In this part, a quick round up over’s the ‘communication technologies’ age in India. Problems of 
Indian libraries and information centers in having these modern techniques are also discussed. 

1.5 THE RELEVANCE OF THE WORK 
This work will inspire from the revolution in Communication & Information Technologies. The 
research entitled “The Collision of Communication Technology on Library and Information 
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Science” in presented synopsis; I think that it becomes very helpful for Library Science students 
and teachers in India. The subject of research is burning topic in Library and Information 
Science like Information Technology, Communication Technology, Telecommunication 
Technology, Optical and Satellite Technology and lastly on Computer and Communication 
Technology. 

The research which was done by me in further period, I assure that the research is also useful for 
working librarians who are concerned with library automation. 

1.6 RESEARCH METHODOLOGY 
The present research work does not involve any field work. Therefore, the sources of collecting 
material would be from primary and secondary sources. The investigation would be initiated 
with an in-depth study of the primary sources. The secondary sources will be used for arriving 
at a definite conclusion. The present research also requires studying certain journals and articles 
on Information Technology in Library and Information Science. It will also require face to face 
interviews with the experts, researchers for acquiring knowledge in this research. 

Probable date of Completion 
This work will take two years for the completion from the date of registration. For collecting 
material-six months, for studying and writing-six months, for systematic organization of the 
work-six months, and analysis of the work-six months. 

1.8 HISTORICAL DEVELOPMENT OF INFORMATION TECHNOLOGY 
Information technology as a technical support for human thinking and communication, has been 
evolving aver thousands of years. New developments have been rapid over the last few decades. 
It is only recently that the term has been used as a collection term for the whole spectrum of 
technologies providing the ways and means to acquire, store, transmit, retrieve and process 
information. 

According Manfred Kochen, any technology develops in three stages “In the first stage, 
technology enables us to do things, that we have been doing, but to do them better, cheaper and 
faster. In the second stage, technology provides new capabilities and enables us to do things that 
we had not been able to do previously. An in the third stage, technology becomes an integral 
part of our activities, if affects the way we do things and changes our life style”. 

Development in computer and communication technology has brought a new dimension to the 
program of information handling. The introduction of microprocessor and microcomputers has 
made things easier. All these developments facilitate better and quicker services to the library 
user. 

Definitions 
Information technology is new technology applied to the creation, storage, selection, 
transformation and distribution of information of many kinds. The British department of 
industry considers information technology as science of information handling, particularly by 
coputers, used to support the communication of knowledge in technical, economical and social 
fields. It defines information technology as “The acquisition, processing, storage and 
dissemination of vocal, pictorial, textual and numerical information by a microelectronics based 
combination of computing and telecommunication” [1]. 

UNESCO defines information technology “Scientific technology and engineering disciplines 
and the management techniques used in information handling and processing their application, 
computers and their interaction with men and machines and associated social, economic and 
cultural maters” [2]. 
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Information technology and microelectronics are largely over leaping. According to Klaues 
Lenk, Information technology  englobes such different things as “book print, reprography, the 
telephone network, broadcasting, the typewriter and the computer” [3]. 

Zorlolzy has discussed information technology from four different view points, such as 
“Society, economics, technology and the individual. He says that common element of 
information technology is the concept and volume information. Further he mentions the four 
features, which affect the quality of information, such as 

1. Accuracy 

2. Content (The breath/Scope) 

3. Regency 

4. Frequency of presentation”. [4]. 

According to ILA glossary information technology is “the application of the computers and 
other technologies to the acquisition, organization, storage, retrieval and dissemination of 
information” [5]. 

Gresco defines information technology as “scientific, technological and engineering disciplines 
and management techniques used in information handling and processing, their interaction with 
man and machines and associated social, economical and cultural matters”. 

According Gopinath, “Information technology consists a group of technologies. They 
particularly cover the computers capability to store and process information known as 
information processing and Telecommunication technology which are capable of transmitting 
information to distances” [6]. Thus information technology is the product of fusion of 
information science and technology, deals with the study of computers, telecommunication etc 
for storing organizing and retrieing information of all kinds. 

Objectives of Information Technology 
The objectives of information technology are to provide better means of information of data 
messages in the form of written or printed records, electric, audio or video signals by using 
wires, cables and telecommunication in computing time, capabilities of resource haring, 
economic storage capacities of files on video discs, use of T.V. as readymade information 
screen, telecommunication and satellite communication facilities etc. 

The objectives of information technology in Library and information centers can be categorized 
into the following four groups. 

a) Supporting technical functions associated with technical processing and circulation work. 

b) Supporting information storage, retrieval and dissemination systems. 

c) Supporting management information services for libraries, especially analyzing library 
statistics. 

d) It can best be used in service and orientation courses for practicing librarians, continuing 
education programs for teachers of library & information science, correspondence studies 
and library extension services. 

Functions of Information Technology 
The fundamental function served by the technology is that it enhances our ability to 
communicate information. Whereas traditional technologies serve to magnify physical abilities, 
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the Internet of information technology is to augment and magnify human mental abilities and 
information science must provide the necessary knowledge base [7]. 

1.9 INFORMATION TECHNOLOGY TREE 
In the information technology tree, the root technologies are the telecommunications and audio 
video systems of the pre digital era. The digital computer formed their first healthy off-shoot, 
that is, it has evolved from the basic techniques of switching and recording from its 
predecessors, [8]. The requirement of communication between computers has contributed to the 
development has contributed to the development of the branch designated as digital networks. 

 
Figure 1: Information technology tree 

With the rapid development of micro electronics and optical technologies and the growing 
emphasis on information services, many new offshoots that is application, technologies have 
emerged and are continuing to grow at the same time as the longer established branches. 

1.10 COMPONENTS OF INFORMATION TECHNOLOGY 
Technological change is becoming a driven force in our society. Like the internal combination 
engines an earlier era, information technology are shaping and changing all our institutions. As 
these are closely related, to the mission of libraries and are changing the capabilities of libraries, 
a description of these development and brief analysis is essential. 

The Information Technology can be broadly grouped under following major areas, 

a) Computer technology 

b) Communication technology 

i. Telecommunication technology 

ii. Optical communication technology 
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iii. Satellite communication technology 

iv. Computer-communication technology 

c) CD-ROM technology 

d) Reprography, micrographic and printing technology 

1.10.1 Computer Technology 
The wide spread use of computer technology has made magic development in the information 
transmission processes, in every field of human endeavor during the past few years. It is likely 
to changes the information infrastructure by merging itself with other related technologies. 
Highly sophisticated information service from elaborate abstracting and indexing services to 
computerized database in almost all scientific disciplines are in wide use all over the world. 

If a decade ago, computer was something that was within the reach of only a privileged few 
technologists and scientists but today the hard reality has gradually dawned on all of us that 
must either live with computers or get lost. The current development is computer technology 
included mini computers, micro computers, speaking computers and different types of software 
developments. 

1.10.2 Communication Technology 
This has been dealt in detail in the coming chapters. 

1.10.3 CD-ROM Technology 
The combination of computers and lasers has led to a compaction of information into miniature 
lives. This has optical computing holography, neural networking, optical interconnection, laser 
printers, laser scanners and optical storage [9]. 

CD-ROM is an acronym that stands for compact disc read only memory. It is an optical disc of 
120 mm diameter and a hole of 15 cm of center, with thickness 1.2 mm. Data is recorded in 
digital form using laser beam. User can only read the disc, but cannot write on it, nor can erase 
anything written on it. 

It is in a computer readable form. The disc is recorded on one side only. Each disc can store 
approximately 600 mega bytes of information, equivalent to 3 lakh pages is between 10 to 50 
years. 

1.10.3.1 Search Techniques for Accessing CD-Rom Databases 
It is an indisputable fact that the computer information revolution has fundamentally changed 
library services across the nation for the past decades. Two recent advancements of information 
technologies, in particular, had significant impact on Library services. First, the introduction of 
CD-ROM technology has provided library users powerful access to large databases. Second, the 
creation of electronic networks has made online remote information access a reality. With the 
introduction of CD-ROM had a powerful impact on the storage and retrieval of information. 
CD-ROMs have proved particularly effective for storing bibliographical references. What are 
the CD-ROM Databases, why we use them and why we don’t want to use them in academic 
libraries are discussed briefly. Types of databases are explained by illustration. Search features 
commonly available in four selected CDROM databases such as keyword search, phrase search, 
Boolean search etc are discussed briefly. The selected CD-ROM databases are Ulrich’s on disc 
from Directory, Ei Compendex Bibliographic database, and Emerald full-text database of 
journal article. Some of the general issues related to the searching and retrieval of information 
from CD-ROM databases are briefly discussed. Some common points have been identified that 
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the user must consider in order to quickly accessing information on CD-ROM databases in an 
effective way. 

Due to the development of information technology, information is increasingly recorded in 
digital format and electronic databases which are continually becoming more complex, 
information storage and retrieval As the technology obsolete very fast, CD-ROM is also facing 
problems due to emergence of the DVD. In today’s business, education, and government 
environments the amount of information, data and software being archived and distributed on 
CD-ROM and DVD-ROM media is overwhelming. For years the medium of choice for storing, 
archiving and distributing digital content has been the CD-ROM. As capacity requirements of 
data intensive applications and databases grow, DVD-ROM, with a capacity potential over 13 
times that of CD-ROM, is fast becoming the most popular medium. (CD-ROM media can store 
up to 700 MB of data). Single-sided, single layer DVD-ROM media can store up to 4.7 GB of 
data. Doublesided, single layer DVD-ROM media store up to 9.4 GB of data). DVD which is 
used primarily with movie/ video features will not affect the CD-ROM, but DVD-ROMs will 
be, which can carry information on both sides of the disc. DVD-ROM will replace the CD-
ROM, but that it will take a few years. 

As information is increasingly recorded in digital format and electronic databases are 
continually becoming more complex, information storage and retrieval processes have 
profoundly changed. Over the past decades three major migrations have occurred in library 
academic services: from printed resources to online electronic databases; from online databases 
to bibliographic and full-text CD-ROM databases; and from CD-ROM databases to online 
Internet access to bibliographic and full-text/full-image databases. 

Why We Use CD-ROM Databases in Libraries ? 
Access to Cd-Rom databases is fast, accurate and thorough. A clever search by a users may get 
them in seconds most of the information they need. In contrast, traditional print services may 
take months for same task, with still great deal of information left out. As a matter of fact, 
libraries cannot possibly continue with the sluggish manual information service methods and 
hope to remain in business tomorrow. Libraries can have economic access to information, space 
saving and users friendly Libraries and information centers used these databases in providing 
various library services as mentioned below 

 Literature search services, current and retrospective literature searches 

 Current awareness services in various forms including SDI 

 Full text databases may be utilized for search services 

 Document delivery services 

 For producing digest trend reports etc. 

 Compilations of bibliographies 

 Abstracting and Indexing Services 

Searching CD-ROM Database 
Conducting effective searches requires knowledge of a number of techniques. Users should not 
only have been an understanding of the nature, content and structure of the database, but also be 
familiar with the various option available in the search screen, the tools and techniques for 
searching, and the techniques and formats for display of the search output. The search features 
commonly available are Keyword Search, Phrase Search, Boolean Search, Truncation, Index 
and /or Thesaurus Support, Proximity Search, Field-Specific Searches, Free-Text Search, 
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Combing Search Sets and Search Refinement, Limiting or Range Search, Searching through the 
Retrieved Records and they may vary from one CD-ROM to another. 

1.10.4 Reprography, Micrographic and Printing Technology 
The technology of reprography makes a big impact on the document delivery systems. Most of 
the research libraries have reprographic machine and provide photocopies of any document on 
demand. 

Ever since Jnon Benjamin dancer, the father of microphotography produced it as early as 1939. 
There have been predictions that microforms will have a great impact on libraries and the world 
of books will be replaced by the world of microforms. By using micrographic and reprographic 
techniques, we can condense the bulky archives and newspapers and solve the storage problem. 
They also serve the purpose of presentation. They help in resource sharing and save the time of 
users. 

1.11 COLLISION OF INFORMATION TECHNOLOGY 
The impact of new technologies is seen in almost every human activity. The size and the rate of 
growth and change in the pattern of collection, storage and transmission of information are 
some of the major limitations in any library. The basic concept in the use of new technology is 
technology is to free the information scientist from the routine jobs connected with library 
operations, which can be entrusted to computer. 

In this age of science, electronic computers provide information, which help to reduce the bulk 
of the printed materials. The computers also help to make the libraries and society paperless in 
future. The developing countries like India have reached a stage, where technology particularly 
the communication technology threatens the very existence of traditional of traditional libraries. 

Lancaster predicted that we will soon be entering the era of paperless society, an era in which 
print on paper will be replaced by electronics. Thus “library will not be containing any printed 
material at all. It may become a room containing computer terminal only. But this prediction 
seems to have overlooked the fact that libraries are repositories of the recorded knowledge of 
many generations. The future of libraries is a mosaic that will make libraries more complex. In 
addition to took stacks and reading tables, there will be carrels and computer terminals”, [10]. 

The emerging communication technologies especially the interactive digital devices will drive 
the information future. The technology can handle the data overload but a human being cannot. 
It is the use of information technology that will give librarians as audience, an attitude, an 
amplification of self that will raise their status in life. 

Table 1: Impact of IT devices on the operations of LIS 
Operations IT Devices/Systems 

1 Collection 
(Capture) 

Remote resource sensing satellite, Radar systems, elect camera, VCR 
system, Videodisks. 

2 Transportation Coaxial cables, Optical fiber cables, Microwave links, Communication 
satellite, Cellular mobile radio, Laser beans, facsimile transceivers, 
Videophone, Telephone, Electronic teleprinters, Modems, 
Multiplexors. 

3 Storage Memory chips, Magnetic films/tapes/drums Holography, laser 
emulsion, Microfilms. 

4 Processing Integrated circuits, Computer Software, Peripheral equipments. 
5 Retrieval High Definition (HD) television, Teletext, Videotext, Pay television 

system, Online databases/databanks. 
Source: Communication media and electric revolution by Aruna Zachariah. 
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The convergence of electronics, computers and communications formed the basis for an 
advanced information society the main influence of information technology, that has a direct 
impact on information society, can be summed up as follows. 

i. Increased computer power leading to faster and cheaper computer processing which 
facilitated automation of even low budget libraries. 

ii. Improved telecommunications, such as ISDN with greatly increased capacity for data 
transmission, which facilitated introduction of new services such as Electronic Mail, Fax, 
teleconferencing etc. 

iii. Cheaper data storage, such as optical storage media that increased the storage capacity of 
the libraries. 

iv. Digitization of information: Text, Graphics, Photographic speech; sound etc. that provides 
quick transmission of any type of data. 

v. Better data transfer between different system and media, such as co-axial cables, optical 
fiber cables, satellite communications etc has promoted the resource sharing among the 
libraries. 

vi. Increased reliability of hardware and software, which has increased the performance 
efficiency. 

vii. User friendly systems that are developed to enhance the interface between technology and 
users of the library, [11]. 

Consequent to the developments on information technology, the libraries are being provided 
with the means by which they can improve their services. The integrated library management is 
possible today with the application of information technology. 

The overall collision of information technology on library and information science, is broadly 
subdivided into three major divisions, such as, 

1. Impact on the technical services 

2. Impact of public services 

3. Impact on library organization structure 

1.11.1 Collision on Technical Services 
The Technological developments, which seem to have had the widest impact to date on 
technical services in libraries, are the growth and development of bibliographic utilities and the 
more recent development of bibliographic utilities and the more recent development of 
integrated automated local systems. Bibliographic utilities have prospered in large part because 
of the role they play in cataloguing. Automation, in the form of bibliographic utilities and 
MARC format, has revolutionized the practice of cataloguing. Today’s librarians rely on MARC 
format to provide proper cataloguing services to their users. 

OPACs (Online Public Access Catalogue) can substantially reduce the cost of maintaining a 
catalogue. Many paper files can be eliminated and decentralization is possible because, staff can 
access the on-line files, wherever a terminal is located. If the OPAC is integrated with other 
technical service files in a full function automated system, work throughout the department can 
be streamlined and reorganized. The impact on staff responsibilities and assignments can be 
significant. 
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Serials automation has proceeded more slowly than that of other technical services operations. 
The undertaking has been difficult, complex and frustrating. But after the quick proliferation of 
information technology, successful implementation of automated serials control, including 
check-in, claiming, binding control and routing of materials has become more feasible. 

Collection development may be treated as part of public services or as part of technical services. 
It may be carried out within the acquisitions department or in a separate unit. Regardless of the 
organizational arrangements, libraries who select materials for the collection use a variety of 
bibliographic tools automation has made available many of these tools in machine readable 
format and offered new ways of monitoring collection development and management activities. 

Co-operative collection development and management have become increasingly important in 
libraries due to tight budgets, rising prices and the information explosion. Bibliographic utilities 
facilitate these efforts through shared holdings, information and automated interlibrary loan 
subsystems to speed resource sharing. 

1.11.2 Collision on Public Services 
OPACs, which provided speedy on-line access to all the library’s holding by means of a 
computer terminals, are affecting library operations as powerfully as has the appearance of 
bibliographic utilities and automated regional networks. OPACs serving either a single 
institutions are now wide spread and continue to be implemented in libraries across the country. 
Now optical technologies make possible and affordable the mounting of CD-ROM public 
catalogues at standalone microcomputer stations an operational reality in virtually any library. 

Advances in library automation also made possible the rapid development of union lists of 
serials, arranging holding information for a number of libraries. Library networks made 
available a central agency that could assemble, merge, and maintain the bibliographic and 
holding information of other libraries. The development of technology has provided significant 
improvements in ‘resource sharing’, especially in interlibrary loan operations. 

As in technical services, public services operation have experienced movement of the more 
routine functions to lower level of staff, as a result of library automation. The verification of 
bibliographic citations has often become routine and is handled as ready ‘reference’ searching 
by support staff. The new emphasis on access to sophisticated information sources has placed 
new demands on the librarians. Therefore librarian often expected to train and advise patrons in 
their use. 

1.11.3 Collision on Library Organizational Structure 
A right type of planning is vital for efficient working of a library. Planning of a library 
organizational structure requires a through understanding of need of the users, objectives and 
functions of a library or information center. 

The emergence of information technology provided greater impetus for information transfer at 
both inter and intra-organizational level. Organization of all types become involved with 
information technology and have implemented, information technology based systems. 

Information technology will decrease the human work and alters the existing organization 
structures. 

1.12 LIBRARIES ROLE AND PRESENT STATUS 
A good library plays a very important role in education and learning. Though the importance of 
a library is not often recognized in Indian schools and colleges, it is said that a library must be 
present in all institutes of India if students are to acquire complete knowledge on a particular 
subject. The government of India, in realization of this fact, has taken the step to construct 
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libraries in educational institutes of the country and also in public places across the country. The 
government takes care of the fact that the libraries in India are not only equipped with the best 
quality books, but are also well spaced, so that students and elders may sit in peace while 
studying their subject of interest [12]. In fact libraries and information centers have very 
important role in advancement of centers has very important role in advancement of education, 
scientific research and socio-economic development of any society. These are the service 
centers, where very personalized service is extended to the users [14]. 

As a result of recent expansion in communication infrastructure, expanding computer culture, 
advances in printing technologies etc. has created more awareness about information use. It has 
resulted in increasing library services. The future libraries may not be recognized by their size; 
these will be perhaps recognized by verity of services and approaches, where information serach 
areas will be outlined [15]. 

But with the passage of days and the introduction of new technologies, the concept of a library 
has also changed. Today, students are more acquainted with the concept of e-books and a 
complete library can in reality be stored in your own computer! Therefore people do not even 
have to move out of home to enjoy the facilities of a library. Also, if you are sure about the type 
of subject that you want to read, you can pay a visit to special libraries like a science library or a 
social science library, where only books on a particular subject are available.  
Technology has made the world small; if one library has several branches all over the country, 
you can easily get a book from another branch of the same library if you do not find the same in 
your preferred branch. 

In reality, it is the duty of a guardian or a teacher to inculcate the habit of visiting a library in 
students’ right from his schooldays. A student must always be encouraged to visit a library and 
read more books on any subject than is taught in school or college syllabuses to receive all 
round education [13]. 
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2. INTRODUCTION 
The recent information technology revolution has transformed a communication- conscious 
human society into, and information obsessed global village in the short span of just 2 decades. 
The new technologies like the laser, fiber optics, telephone, teleprinter, telex, television 
Dictaphone, silicon chip, Internet and many other telecommunication devices have come to 
constitute an important and inevitable component of written and oral communication media 
network. These modem communication technologies have the potential to bypass several stages 
and sequences in the process of development encountered in the earlier decades. 

The advents of communication technology have revolutionised the activities of library and 
information system. The concept of 'virtual' or 'digital' library has emerged has synonymous to 
'future library' which largely works with an ever-shifting arrays of partners and allies, instead of 
acquiring large number of document employing staff to process them. 

Meaning of Communication 
The word Communication is derived form the Latin word 'communis' which means common. In 
its application it means a common ground of understanding. It is a process of exchange of facts, 
ideas, opinions, feelings and as a means that individuals or organisations share meaning and 
understanding with another. Communication is inter disciplinary concept because, theoretically 
it is approached from various disciplines such as mathematics, electronics, linguistics, system 
analysis, etymology, cybernetics, etc. 

Communication is the vitalk aspect to change behavior of the receiver. As a matter of fact no 
executive can be successful. Message is in the form of words, symbols, signs, letters or actions. 
Communication is a tool of management to get the things done through people. Generally the 
process of communication demands the necessity of a transmitter, message, symbols, channel, 
decoding, receiver, action and feedback. It is a continuous process or cycle of sending message 
and feedback. 

The basic methods and guiding objectives of development and technical co-operation are richly 
embodied in the term "Communication". Whose many means includes 'Sharing' and 'Equity'. 

Definitions of Communication 
Charles Cooley defines communication as technology "The mechanism through which all 
human relations exists and developed - all the symbols of the mind together with the means of 
conveying through space and preserving them in time"[ 1]. George Lundberg considers 
communication as "a sub category of interaction, namely the form of interaction using symbols, 
gesture, picture, verbal or any other which would serve as stimuli to behavior"[2]. 

According to Newman and Summer" Communication is an exchange of facts, ideas, opinions or 
emotions by two or more persons"[3]. Theo Haimann has discussed communications as “It is 
the process of passing information and understanding from one person to another. It is the  
process of imparting ideas and making one self-understood by other": [4]. Chester Barnard says 
that, "In any exhaustive theory of organisation, communication would occupy a central place 
because the structure, extensiveness and scope of organisations are almost entirely determined 
by communication techniques"[5]. 

According to Charles Berger and Steven Chaffe, Communications science is the "Branch of 
science seeks to understand the production, processing and effects of symbol and signal systems 
by developing testable theories, containing lawful generalizations, that explain phenomenon 
associated with production, processing and effects"[6]. 
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Nature and scope of Communication 
The nature of communication is exchange of messages and interaction. It transmits information 
and data to the sub system as well as to the total system of a society. There must be two parties 
in the process of communication. The communicator or sender or transmitter of message and the 
receiver or recipient or listener or reader in another party technology the end. 

The scope of communication is very wide and comprehensive. It is a subject of almost unlimited 
dimensions and is interdisciplinary one. Communication is a two-way process involving both 
transmission as well as reception. It is a continuous process of exchange of facts, ideas, feelings, 
attitudes, opinions, figures, and interactions with others. In the process it uses a set of symbols 
like words, action, pictures, figures etc. 

2.1 INTERNAL COMMUNICATION TECHNIQUES 
2.1.1 Oral Communication 
Technique used in enterprise, the oral communication represents a proximity approach adapted 
to the very personal and individual messages. Used for informational, motivational, as well as, 
reuniting objectives, the oral communication can take different forms: individual meeting, 
meetings for information, meetings for dialogue, telemeetings, visioconference, webconference, 
seminary and convention. 

a. Individual Meeting 
This technique is used when the communicational message is very personalized. Put into 
practice to individually motivate the employees, give responsibilities to a frame from a 
particular project, evaluate an employee’s work, the individual meeting is needed in every 
communication plan. 

b. Informational Meetings: Services Meetings, Intraservices Meetings 
Hierarchical communication is regularly used to inform, unite a team reported to a particular 
theme and erase reactions from the employees. It has to be completed by a written material to 
avoid the dilution of its content in time. The meetings’ management depends on their quality: 
data chosen and well equipped classroom (video projector, retro projector...), duration fixation 
(choosing the beginning and ending hour of the meeting), definition and classification of the 
meeting’s themes, time management and delimitation of roles within the meeting. [13]. The 
participants’ disposal has to be effective. The intraservices reunions’ interest is to open the 
enterprise there where, the commercials don’t communicate very often with the Finances, and 
the Accountants don’t communicate with the persons from Human Resources. 

c. Dialogue Meetings 
Generally induced by the hierarchy, this type of meetings has as main objective the exchange of 
the employees’ own opinion regarding a specific question. The dialogue meetings can be used 
as „pretests” of a future internal communication, permitting the employees’ reaction evaluation 
and the dialogue regarding this reaction towards, for instance, an internal journal model or any 
other document taken into consideration. We find here the same limits of putting into practice, 
specific to the meeting for information, with the difference that the whole organization is under 
the rules of exchanges facilitation service and dialogue between the participants. 

d. Telemeetings, Visio conferences and Web conferences 
The technological and Internet telephony evolutions, permit putting into practice information 
and dialogue meetings, even though the focused employees are not in the same place. If the 
enterprise is not well equipped to make a Visio conference, it can borrow equipped studios. At 
the same time, the web conference solution develops very fast, due to the easiness of its use and 
the very low cost compared to other technical solutions. It is obvious that, the physical contact is 
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an essential factor for the communication quality; however, the appeal to these technical 
solutions permits the economy of expenses. 

e. Conventions and Seminaries 
These two elements are used for the same technique regarding the participants’ number. In other 
terms, a convention is a seminary followed by many members. These events, often organized in 
the moment of some important strategically decisions for the enterprise (a new product 
launching, a new market attack etc), leave place to the group motivation and emotion sharing 
[12]. Their role is less the employees’ information and more to persuade them of their choice 
pertinence and determine them to adhere to the defined measure. This is the reason why, their 
conceiving and realization are very important to succeed. 

2.1.2. Direct Communication 
Taken from the direct marketing, the direct communication techniques permit a personalized 
and individualized approach. [15] These can be put into practice only with the condition that the 
internal communication responsible person disposes of a complete and actualized employees’ 
data base: professional coordinates, personal coordinates, telephone numbers, e-mail etc. Used 
mainly to inform, these techniques are essential in a direct communication plan authorizing the 
message transmission adapted to every targeted person. The telephone is used in a descending, 
ascendin  and transversal communication. The SMS often serves to the information transmission 
of some commercials far away from the enterprises’ social center. The delivered courier to the 
working place is less personal than the courier delivered to the place of residence. Often, the 
enterprise has the tendency to deliver the same courier to all the members. The e-mail found its 
place in the internal communication. It offers the possibility to personalize the interesting 
messages and, moreover, a rapidity often essential to the internal communication development. 

2.1.3 Communication throughout Media Means 
The internal communication can take 4 forms to reach its target: written media that is the most 
traditional; audio-video media whose use is often limited because of its costs; electronic media, 
whose development is very important; and the communication throughout an event that can be 
also used in this context. 

a. Enterprise Journal 
At its base, the project has to be defined in terms of audience and objectives. It is not about to 
create a document that allows the leadership to express its opinion without a strategic speech. A 
journal’s project is based on the study of the employees’ expectations due to the qualitative and 
quantitative studies elaborated on the different categories of targeted persons. The leadership 
confrontation of expectations and objectives permits the definition of an electoral book. The 
following graphical scheme presents a journal, page with page [16]. 
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Figure 2: Graphical scheme for an entreprises’ journal 

Source: Maval, P. and J.-M., Decaudin (2005) - “Pentacom”, Pearson Education, Paris 

The chief editor will guarantee the quality and articles’ spirit, choosing editors and validating 
their work. For security, he will keep in reserve some articles and dossiers that can be used in 
case of some editor’s absence. It is essential to preview interactivity between employees that are 
the journal’s recipients and the editorial team. The readers’ courier, free page for the employees 
are examples of the journal’ opening towards its readers. The enterprises’ journal delivery is 
better to be done to the working place by post or to the employees’ residence. 

b. Audio-Video Media 
Some enterprises decided to exploit the audio-video for the internal communication. This choice 
needs the equipment of the rooms with televisions permitting the access of the employees. The 
enterprise journal, in particular, can become a true audio-video journal with a superior cost to 
the written journal. The audio-video is very often used in two very precise cases: the integration 
of new employees and seminaries and conventions’ fulfillment. 

When a person integrates herself to an enterprise, it is essential that she takes knowledge of the 
working methods that she can find and rapidly understand the organization’s philosophy in 
which she will spend many hours a day. The use of a video film responds to these objectives 
presenting an interesting communication quality. 

The seminaries and conventions represent powerful moments of internal communication. True 
performances orchestrated by the internal communication responsible, these events have to 
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appeal to the entire available communication techniques, and in particular, the most attractive 
ones. 

c. Electronic Media 
Informatics and Internet opened new possibilities for the internal communication techniques. 
All today’s enterprises are equipped in Informatics and connected to the Internet. This situation 
allows, for instance, the current use of e-mail in internal communication, particularly to transmit 
punctual news as urgent and actual information. 

To enrich the internal communication, more and more enterprises appealed to the Intranet. The 
latter allows the following services: 

 Informing, proposing, for instance, an employees’ book, an organism that mentions all their 
responsibilities and, coordinates, corporate information etc; 

 The formation throughout the e-learning system integration; 

 The communication throughout the placement of the necessary printed forms for the 
employees’ steps facilitation (petitions for holydays, management tools etc), as well as 
some tools that will make easy the gathering of the ideas, as for instance, the blogs. 

d. Newsletter 
The management of an enterprise journal can be hard, a recent tendency being its replacement 
by a newsletter. Sent by e-mail, it is much easier and faster to be conceived. It has to make easy 
the interactivity in order not to be assimilated with a job note. 

e. Communication throughout an Event 
This internal communication choice presents the same obligations that the internal 
communication responsible, as well as the corporate communication responsible, have to 
follow: the target determination, the choice of a technique and event and the management of the 
logistics for putting into practice the operation. This type of action has to reflect the enterprise’s 
values for the employees’ adhesion and better communication efficiency. 

When the internal communication’s objectives, its target, messages and techniques were 
defined, the project responsible has to organize a communication plan, putting into practice the 
following stages (Figure 2) [16]. 

2.1.4 Peugeot Citroen Social Report 
The social report, annually published by Peugeot Citroen puts into light a social dynamics, 
organized around 4 axes [14]: 

 An active employment politics to encourage the best competences 

 Organizations adapted to the enterprise games and a politics to improve the working 
conditions 

 A global remuneration politics linked to the enterprises’ results 

 A sustained social dialogue and a renewed one in all the countries. This document has as 
objective the presentation of the great orientations and of the main realizations of the 
group’s social politics after 1999 that notes into a will of change and adaptation to the 
social-economical environment. To respond to the growing demand of social information, 
it is based on a global data base, composed of more than 300 000 indexes related to the 
entire of the groups’ societies. 

On the other hand, it follows the realized actions with the title of a social politics, as follows: 
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• The recruitment of 75 000 persons with an undetermined length of time working contract 
for 5 years, from which almost 30 000 are new working places; 

• The growth of the international effectives within an international politics of human 
resources management; 

• The continuous improvement of the working and ergonomic conditions; 

• The competences improvement throughout the formation of the entire employees and the 
training of the potential employees for leading posts at the Peugeot Citroen Superior 
Management Institute. On the other hand, there are mentioned the initiatives taken in view 
of anticipating the employees’ expectations and social evolutions, such as: 

• The accord on the development of the women employment and the professional mix; 

• The installment of supplementary retirement conditions for all the employees; 

• The beneficiation of a system of interest with all the collaborators from all the world’s 
branches; 

• Pouring out of the supplementary buying power depending on the expected activity 
objective; 

• The charter on the working conditions and working time modulation of the temporary 
workers. 

 
Figure 3: Putting into practice an internal communication strategy 

Source: Maval, P. and J.-M., Decaudin (2005) - “Pentacom”, Pearson Education, Paris 
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Many graphics and tables illustrate and strengthen the announced results, permitting the studied 
parameters’ evolution visualization, on a five years’ period of time. Regarding the internal 
opinion surveys for a better knowledge of the employees’ aspirations, these are made every year 
after 1998. Thus, these prove the pertinence and efficiency of the internal communication 
strategy put into practice at the group’s level. The internal communication has to be evaluated as 
any other communication type of the enterprise: the measurement of the notoriety and image of 
different used techniques, the measurement of the message understanding, its acceptance and 
capacity to generate the targeted employees’ adhesion, the global satisfaction measurement of 
the employees reported to the internal communication, perceived weaknesses identification and 
the employees’ needs. These represent qualitative studies over a sample, as well as quantitative 
studies over the whole employees that the internal communication responsible has to done to 
make its decisions and budget evolves in an efficient optics for optimization. 

2.2 COMMU ICATION MEDIA 
Media in relation to communication imply tools of communication. It means the instrument or 
instruments adopted or applied in transmitting any message irrespective of its nature and 
significance. Media are concerned with the form into which the message is placed of the various 
communication media, we will consider the following four communication media, which have 
close relationship with library as. communication agency, they are, 

1.Oral communication 

2.Audio - Visual communication 

3.Verbal or written or printed communication 

4.Mass media of communication 

2.2 PROCESS OF COMMUNICATIONS 
Communication is a process of exchange of ideas, facts, opinions and manner by which the 
receiver of the massage shares meaning and understanding with another. It is organisational 
process, because a group of people and group activities are involved without this process, 
organisational activities do not progress. The whole process of a communication is graphically 
represented as, 

 
Figure 4: Communication process 

According to David K. Berlo, the whole process of communication involves six different steps 
they are, Ideation  Enoduing  Transmisson  Receiving  Decoding * Acting[7]. 
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The entire process of communication consists eight important elements they are, 

2.2.1 Message 
A piece of information, spoker on written to be passed from one person to another. It is the 
subject matter of communication. It may involve any fact, idia, oinion, figure, attitude or course 
of action including information. It exists in the mind of the communicator. 

2.2.2 Transmitter 
Transmitter is sender of message or communicator or speaker, a person who transmit the 
message. In the case of mechanical device used for communication, par transmitter is an 
operator that transmit message. The person who conveys the message is known as the 
communicator or sender. 

2.2.3 Encoding 
The process of conversion of the subject matter into symbols is called encoding. The message or 
subject matter of any communication is always abstract and intangible transmission of the 
message requires the use of certain symbols. Encoding process translates ideas, word, facts, 
feelings, opinions into symbols, signs, actions, pictures and audio-visuals etc. 

2.2.4 Communication Channel 
Communication channel means the medium or through message passes. The words, symbols, or 
signs selected should be transmitted to the receiver through certain channel or medium. The 
media may be written media or oral media. Further there are various forms of written media like 
letters, reports, manuals, circulars, notes, questionnaires etc. The forms of oral media includes 
face - to-face conversation, dectaphone, telephone, teleconferencing etc. The visual channel 
may be the slides, microfilms etc. television, documentary films, CD-ROMs etc. represent 
audio-visual channels. 

2.2.5 Receiver 
Receiver is the person to whom the message is meant for by the sender. A person who receives 
the message is called receiver. Responding or acting to the message done by the receiver only. 

2.2.6 Decoding 
Decoding is the process of translation of an encoded message into ordinary understandable 
language. Receiver converts the symbols, words or signs received from the sendor to get the 
meaning of the message. 

2.2.7 Acting 
According to the understanding of the message, the receiver acts or implements the message. 

2.2.8 Feedback 
Feedback is though the last element an important one in the communication, process. The 
sending back of the knowledge about the message to the transmitter is known as feedback. It 
ensures that the receiver has received the message and understood in the same sense as the 
sender meant. 

2.3 COMMUNICATION THEORIES 
There are many communication process models and theories to understand the process involved 
in it as developed by different scientists. Some of these important theories are as follows. 

(a) Mathematical theory 
The mathematical theory of communication developed by the C.E. Shannon and Weaver, 
popularly called Shannon-Weaver model, was developed in 1949 as a model in the electronics 
communication they considered the theory as strictly mathematical and as been identified with 
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technology and technical aspects of communication. It created in impact on such concept as 
measuring the units of the information transmitted over technical channel [8]. 

Shennon concerned with the technical problems of the transmitting signals from one point to 
another. He considered communication as a mechanistic system consisting of the following five 
basic elements such as, 

i. Information    Source 

ii. Transmitter    To Convert a message into transmittable signals 

iii. Channel    Medium or agency 

iv. Receiver       Who reconstructs the message from the signals 

v. Destination    The person or machine to whom it is intended 

Some of the components he introduced in the system are, 

 The message, 

 Transmitted signals, 

 Received signals, 

 Noise source 

Shennon and Weaver model contains the essential elements for explaining the human 
communication processes. 

 
Figure 5: Shennon and Weaver Model 

The identify the elements semantics, that meaning lies in people; the degree of difference in 
meaning between the sender and the receiver is accounted for the noice. 

(b) Information theory 
In 1959, the information theory developed separately from the communication theory. The 
components of the information theory are the computer science, data processing cybemets etc. 
Each of these areas have been contributing to communication theory. Thus information theory 
gives a multi disciplinary approach to the communication theory. 

In recent year the communication theory has been considered as an interdisciplinary theory. As 



 

 

 

25 

 

Dr. Chalukya B. V. and Mr. Pagore R. B. 
Collision of Communication Technology on Library and Information Science                                

ISBN: 978-81-949278-9-1  

such it is still in an interogtive stage of development, for it has been drawn from various 
displines. After recognising communication as interdisciplinary, there is a need to draw from 
various discipliners of different view points like psychology, mathematics, linguistics, 
etymology; semantics, management,' English, sociology etc. (See Fig. 4) 

2.4  COMPONENTS OF COMMUNICATION TECHNOLOGY 
The whole communication technology is broadly classified into several divisions but they are 
closely interrelated. 

 
Figure 6: Interdisciplinary Approach 

1. Telecommunication system 

2. Optical communication system 

3. Satellite communication system 

4. Computer communication system 

The above mentioned communication systems are throughly discussed in the coming chapters. 

2.5 INDIVIDUAL’S USE OF COMMUNICATION TOOLS 
Today, we are living in a so-called Information Society. People as members of this society use 
different kinds of communication and information technology-based tools, which provide them 
with a variety of ways for exchanging information. On the other hand, the use of such tools by 
individuals may results in problems such as information overload. By doing a qualitative study, 
nine groups of factors that affect people’s use of communication tools have been identified. 
Further, as people value these factors differently, two types of values and expectations could be 
identified: personal-, and shared values and expectations. This study even showed that people’s 
choice of communication tools works almost as a personal filtering mechanism (PFM). Thereby, 
by bringing the transferred information by different communication tools into the line with an 
individual’s values and expectations, the PFM could be used for avoiding an overload of 
information. 
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2.5.1 A short definition of information overload 
There are different opinions about when people first started noticing information overload. 
What is obvious is that attention directed more towards information overload as a serious 
problem, by the end of the last century. Some researchers view it as a result of our entry to a 
new period called “Network period”. This period can be characterized by a convergence of 
computer technology, telecommunication technology and media technology [19]. This 
convergence together with the acceleration of technological development resulted in an increase 
in the amount of medium, such as e-mail, fax machine, television and radio, and at the same 
time, a decreasing of the time required for sending, receiving and processing data. 

But this does not make this phenomenon (information overload) unique for the network period, 
without it has been noticed by researchers from different disciplines, such as medicine, social 
science, and psychology for a long time ago. One of the researchers who studied information 
overload was George Simmel. His studies on this issue showed that information overload does 
not occur in work places only, but we face it almost everywhere in our everyday life. For 
example he found this phenomenon among people living in large cities. According to him they 
try to limit the interface between themselves and their environment intentionally in order to 
avoid “indiscriminate suggestibility to protect themselves from an overload of sensations, which 
results in an incapacity…to react to new situations with the appropriate energy.” [34] 

Nowadays most researches on information overload are focused on work-related activities and 
especially decision making in information intensive organizations, where many believe that 
information overload occurs mostly. 

H. M. Schroder, M. J. Driver, and S. Streufert [30] are three researchers who studied the 
occurrence of information overload in decision-making processes. They presented a model, 
which describes the effect of information overload on individuals. According to this model 
every one possesses a limit for information processing. They add, increasing of information 
received by a decision-maker will result in improvement of the task performance. This until the 
amount of information exceeds the decision-maker’s cognitive capacity to process them. 
Accordingly, the level of information processing follows a U-shaped curve plotted against 
information overload. 

Also, according to S. R. Hiltz and M. Turoff [21] as well as Sorensen and Ljungberg [31] the 
concept of information overload defines situations where an individual is presented with an 
amount of information, which exceeds his or her cognitive capacity. 

Even if the amount of information is known as the reason for occurrence of information 
overload, other researches show that the effect of other factors, i.e., a) human-related factors 
such as a person’s cognitive capacity, knowledge, interest, and time, as well as b) datarelated 
factors like the type, relevance and the content of information, should not be ignored. [29] 

2.5.3 Theoretical background and the challenge 
It is possible to distinguish human being by their ability to develop tools in purpose to solve 
problems they face. Consequently, these tools are designed to solve one or some specific 
problems. As Kaptelinin and Nardi [23] put it: “Tools usually reflect the experience of other 
people who tried to solve similar problems before and invented/modified the tool to make it 
more efficient and useful.” 

In order to communicate with each other, people choose and use one or some of communication 
tools available to them. By that, the communication made by people could be viewed as an 
activity. In order to describe activity, V. Kaptelinin and B. Nardi [23] write: “Leontév, one of 
the chief architects of Activity Theory, describe an activity as being composed of subject, 
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object, action, and operations [24]. A subject is a person or a group engaged in an Activity. An 
object (in the sense of “objective”) is held by the subject and motivates activity, giving it a 
specific direction. “Behind the object “he writes, “there always stands a need or a desire, to 
which [the activity] always answers”.” Further, according to them, actions are: “…goal-oriented 
processes that must be undertaken to fulfill the object. They are conscious (because one hold a 
goal in mind), and different actions may be undertaken to meet the same goal.” 

Since, communication (e.g. informing a friend about an event) could be viewed as an activity 
consisted of actions, or goal-oriented and conscious processes, (e.g. sending an e-mail), and as a 
specific goal could be met by undertaking different actions (e.g. sending an SMS instead of 
sending an e-mail), the question that rises is: on which basis do people choose a specific 
communication tool? 

In order to find answer to this question, a qualitative study on ten people’s use of four similar 
tools has been done. The method used in this study is going to be described in the next section. 

2.5.4 Method 
To attain the aim of the paper, which is identification of qualitative factors in people’s use of 
four different communication tools (SMS, Web, Letter, and E-mail), this study has been 
undertaken in form of a qualitative research. The use of qualitative research is because of the 
study’s explorative character. During the study the chief ambition has been to identify factors 
(why?) that in some way affected the interviewees’ choices regarding communication tools 
(what?). 

In order to identify these factors, ten peoples between ages 13 and 49 have been interviewed. 
All interviewees had a good experience of using all four tools, i.e. E-mail, Letter, WWW, and 
SMS. Three of Interviewees was from other countries than Sweden and at the time this inquiry 
was carrying out were living in Sweden. The occupation of interviewees varied too, i.e. five of 
them were fulltime students at Mid Sweden University, two part time students, one was student 
at upper secondary school, one studied at upper level of compulsory school, and one worked as 
standby educationalist in schools in the municipality of Sundsvall. 

The total time of interview became about six hours. All interviews have been carried out in form 
of unstructured interviews. A. Fontana and J. Frey [20] describe the differences between 
structured and unstructured interviews as bellow: The structured interview “… aims at capturing 
precise data of a codable nature in order to explain behavior within reestablished categories, 
where the …[unstructured interview]… is used in an attempt to understand the complex 
behavior of members of society within imposing any a priori categorization that may limit the 
field of inquiry.” 

During the data-gathering phase, almost all conversations have been recorded on magnetic 
tapes. Just in one case that the interviewee did not gave permission for the use of a tape 
recorder, the conversation has been noted down. As during these interviews personal and private 
information could have been discussed, all interviewees have been informed that after the 
analyze process, all recorded tapes will be erased and no information that in some way could be 
traced to them would be published. 

After every interview, the recorded data has been written down and analyzed. The aim of this 
process was to identify those factors that the interviewees considered as important when they 
choose and use a communication tool. During this process, the quality of a factor was in focus 
rather than the number of times one factor have been referred to by interviewees. Afterward, 
Base on the result of the analyze process, the identified factors have been clustered into nine 
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groups. Of course a further grouping of the factors included in each group could be possible. For 
example, the tool related factors could be divided into properties and features. 

2.5.5 Results 
In this section, the founded factors during the study are presented. These factors, as it have been 
discussed before, in the method section, are clustered into nine groups. 

The tool –related factors 
Factors included in this group could be directly related to a tool and describe its quality. These 
factors could be divided into two different categories; properties and features. 

Properties, here, means those qualities that deal with the physical part of a tool, like shape, 
weight, design and ergonomic. These factors affect the way tools could be used. For example 
how well designed a tool is, results in how easy it could be used. One of interviewees described 
the disadvantage of SMS as bellow: 

“Maybe it is a good function on a mobile phone, but the problem is that you have to click on a 
button until you find the letter you are looking for. This makes it slow and tricky.” 

Even a tool’s portability could be counted in this category. An interviewee in the favor of letters 
said: “A letter is good because of its portability that one can take a cop of coffee, sit down and 
read it relaxedly.” 

Features, on the other hand, mean those supports in form of functions or applications that a tool 
offers. Some examples to features are functions for replying, editing, forwarding, and saving 
massages, as well as reminder and confirmation, and support for different languages. As these 
features often are in some way hidden, the knowledge about their existence and the way they 
work, to a great extent, depends on how informed a user is, as well as the user’s previous 
experience of similar features. A good example to this issue could be one of the interviewees 
who expressed her desire for existence of a confirmation feature in mobile phones, by using of 
which she could be informed about the time a SMS massage reaches its destination. In fact, this 
feature already exists and could be used for free in Sweden. 

The information-related factors 
During this study, the factors related to the transferred information showed to have an effect on 
the interviewees’ choice of communication tools. Here, from a receiver’s point of view and 
based on the receivers role, the received information could be divided into two categories; push 
and pull information. In the former one the receiver is the victim, the one who have been 
targeted. In this case, he cannot affect the choice of tool that suits his values best. The only 
choice the receiver has is to inform the sender so that in the future, the communication goes 
trough the preferred tool. In the case of pull information, the receiver of information is the 
orderer. In other words, the receiver is the person who has caused the exchange of information, 
and as an orderer he has possibility to choose the communication tool that is preferred. 

The content and the amount of the information are two other factors that could be included in 
the property of information. The content of information refers to the purpose of communication; 
e.g. to inform someone about something, to ask a question, to explain something, or to discuss 
an issue. Some of these categories are time dependent and thereby require to be delivered faster, 
as in case of a discussion. In such cases SMS, or E-mail that have a faster delivery time are used 
than a letter. 

The amount of information, on the other hand, refers to the number of characters in a message. 
Here, even a tool’s limitations brings into focus. For example, unlike other communication tools 
in this study, it is impossible to send a message longer than 160 characters by SMS. An 
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interviewee explained this matter as bellow: “The SMS’s disadvantage is that you can write 
only a short message; you have not the possibility to present any information. You have to 
present what ever to say in just three meanings, and that’s it. It could only be used for short and 
quick messages. By using a letter, on the other hand, you can receive a large amount of 
information, but if you want more information or want to take contact with the sender, it would 
be lengthy.” 

These interviews showed that this issue could be influenced by a tool’s property, such as the 
display of the tool. For example an interviewee said: “I prefer to receive information trough E-
mail, but if it is long, I’ll print it out.” 

Cultures traditions, and laws 
During the study, it has been founded that current cultures, traditions and laws, in a society 
affect not only the choice of tools, but also the way these tools possibly could be used. These 
factors that appear as guidelines, further, could be divided into four different levels: 

a) Society 
Guidelines in this level describe how for example a text in different occasions, situations, and 
aimed to different persons should be formulated. These even affect the choice of tool for 
transferring the massage. As an example the notion of an official letter within a society could be 
named. Traditionally, an official letter refers to a text written, or printed, on a paper, which is 
signed and sent by mail. Therefore from some of the interviewees’ point of view, a text sent by 
E-mail was not accepted as an official letter. One of them explained this issue as bellow: “I 
think if I receive an official letter by e-mail, I would not take it seriously. May be it is 
something traditional that one receives such letters by mail.” 

b) Organization 
In an organization beside society’s current traditions, cultures and laws, additional internal 
guidelines could have been applied. These guidelines, as a part of the organizations policy and 
information system, describe how and when different communication tools should be used and 
sometimes how messages should be formulated. For example one student explains his 
frequently use of Email as bellow: “I use E-mail and WebCT to discuss my problems with other 
students and my professors. This is because of our department’s policy.” 

c) Personal 
At personal level, guidelines and rules occur mostly in form of ethics and personal values. Of 
course these guidelines could be colored by the society’s current culture and traditions too. In 
this level the meaning of the used sentences and words, as well as the way these could be 
delivered are in focus. An example could be the way feelings, such as love, describes in form of 
a text message and the way the whole message, including the senders feelings transfers. A good 
example could be an explanation made by one of interviewees about her use of E-cards. She 
said: Mostly, I use E-card to send congratulations to my friends. But when the receiver is for 
example my grand father, I use a postcard. I think it is improper to send an Ecard to him. Beside 
I have to express myself differently too.” 

d) Tool 
A tool’s advantages are not limited to the physical and functional advantages that it offers. 
There even counts the cultural and ethical possibilities that are valid within a smaller 
community, i.e., its users. An example to such advantage is the e-style (Maynor (1994) 
characterized Computer Mediated commmunication as E-style or even called writen speech, 
where the linguistic conversation of this style differ fom both spoken and written language.), 
which is allowed to be used in E-mails, or uncompleted meanings and combination of characters 
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like “:)” in SMS messages. “I prefer to use e-mail when I want to write about my feelings. It is 
because I can write for example 4 A4 pages, what I can not do in an SMS. Beside it is easier to 
write an e-mail then a letter. There I have possibility to express myself as I want.” 

The degree of personality 
The study showed that the tool by which a message has been received could affect the receivers 
understanding of it as personal. In other words, same information received trough one tool could 
be experienced more personal than the other. During the interviews, different explanations for 
such behavior have been given. 

For example, according to an interviewee, two reasons that make a letter more personal are: a) 
unlike digital messages a letter is touched by its sender, and b) no exact copies of it are 
available. Thereby, people’s use of communication tools, in some extent, depends on their 
understanding of the degree of the personality of messages delivered by them. Figure 7 shows a 
picture of the interviewees’ opinion about how personal a message could be understood if it is 
delivered by the relevant tools in this study. 

 
Figure 7: The degree of personality in information received by different communication tools 

Time 
One of the issues that the interviewees often referred to as an important factor in their choice of 
a communication tool was the delivery time. As a matter of fact, what they called delivery time 
showed to be a combination of five different periods of time which each and one could be 
related to a specific activity. Figure 8 shows these time periods and their relation to each other 
followed by a short description of each one. 

 
Figure 8: Different time periods in sending a message from a sender’s point of view 

Time period 1: (preparing) The time expend to formulate, write and prepare the message to be 
send. Depend on a tool’s support for such activities and the purpose of the massage, this period 
of time varies in different tools. For example a massage aimed to a friend takes less time to 
write then writing the same massage aimed to an authority. 

Time period 2: (sending) As the activities required for sending a message varies in different 
tools, the time expend to send a message varies too. For example an email will be send as soon 
as the sender writes the e-mail address of the receiver and push the send button, while to send a 
letter, not only the address of the receiver should be written on the envelope, but also the letter 
should be stamped and putted in a pillar-box. 
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Time period 3: (delivery) The delivery time refers to the time taken for a message to be 
transferred from its sender to its destination. Notice that the word destination means the place 
where the message will be retain until the receiver becomes aware of it and picks it up. 

Time period 4: (waiting) The waiting time means the period of time that a message is waiting in 
a message- or mailbox until it picks up by its receiver. In some tools such as mobile phones a 
signal is used to make the user aware of the existence of a new SMS message. This, in turn, 
results in reducing of the waiting time. Even the portability of a tool could be viewed as a factor 
that reduces this time. 

Time period 5: (reply, forward, save, etc.) A tool’s support for different actions that should be 
undertaken depend on the purpose of the received message, such as reply, save, edit, and 
forward, affects this period of time. Based on these periods of time, people choose the tool that 
suits the purpose and the emergent of the message to be sent. For example, to communicate with 
someone without disturbing him, E-mail could be used, while for sending an emergent message 
to a friend SMS could be viewed as a more proper tool. In relation to the made discussion two 
of interviewees describe their use of tools as bellow: “E-mail is not a communication tool to use 
for conversation. It takes to much time to get an answer back from the other side. Beside, you 
can not be sure when the other person is going to read your massage.” “An SMS is a good 
communication tool, because I can write a massage, send it and get answer back in a short 
period of time. It is a good tool for emergent matters.” 

Routines and habits 
The interviewees’ use of communication tools showed to be based on their knowledge about the 
receiver’s habits and routines in using communication tools. Some example on this issue could 
be a receiver’s access to a certain tool during a certain period of time, as well as the tool that is 
used more frequent by him. For example, one interviewee described her routine in using E-mail 
as a factor that affects her communication with her environment as bellow: “I usually work in 
different places. Therefore, the only occasion that I can read my e-mails is when I’m back to the 
office by the end of the day. Consequently, those who send e-mail to me know that they are not 
going to get any answer back during the day”. 

Security and safety 
During the interviews, one of the factors that interviewees often referred to as a motivation for 
their choice among communication tools for transferring private or confidential information was 
the security of the tools. However, what they called security in fact referred to two different 
properties of tools, i.e. a) The security of a tool in transferring private or confidential 
information, and b) a tool’s safety for saving private or confidential information. 

In the former one, people’s knowledge about the tool in question and the way it works showed 
to be of crucial importance in their judgment. Two other factors that affected their judgment 
showed to be their previous experiences and the way they usually used to receive confidential 
information. For example, people’s trust to Mail as a safe communication tool could be viewed 
as the result of banks’ and government authorities’ use of Mail for sending the most of the 
confidential information in Sweden. One interviewee describes the reason for her refuse to use 
E-mail and SMS for transferring confidential information as: “I do not use E-mail or SMS to 
send and receive confidential information, because it is possible that someone can read them. 
Therefore a letter is safer, because I can save it in a safe place and even no exact copy of that is 
available.” 

A tool’s safety, on the other hand, not only means how the saved information is safe from 
unauthorized, but also how safe it is from the errors and damages caused by the system itself. 
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This issue forces people to find other solutions to this issue. For example one interviewee 
describes his view on this issue as: “If I receive an important massage trough E-mail, I use to 
print it out and save it in a safe place. Consequently, those e-mail massages that are saved in my 
computer are less important.” 

Feelings 
As a part of the content of a message, sometimes it is important that feelings, like happiness, 
anger and love, as well as one’s position on an issue could be transferred too. This goal showed 
to become achieved by describing these feelings in form of text, or by using combination of 
characters and figures like :) or ☺. The use of these characters is more usual and allowed in 
some tools while in other tools is seemed inconvenient. Thereby, depend on the purpose and the 
kind of feelings, the tool that offers the best support for transferring them, is often choused. Two 
of interviewees describe their view on this issue as bellow: “I think that it is improper to use 
smiles in a letter, but in a SMS massage is OK to use them. “Letter is better, because I believe 
that a person’s handwriting says something about its writer too. For example you can see if she 
is angry, tired, etc. Beside, I when I write a letter I have possibility to draw something too.” 

Costs 
The cost for using a communication tool was another factor that has been identified. In other 
words, a tool chooses by comparing the value of the message to be sent and the cost of using 
each of the available tools for transferring it. This even includes the costs for subscription fees 
and the cost for getting hold of the required equipment for using a service. For example, one of 
the reasons, according to an interviewee, for using Email for sending and receiving jokes and 
funny texts that actually “one would get along without them”, is because of the low cost of its 
use. 

Purpose 
The purpose of this study was to study the tool mediated communication among people, in order 
to identify factors that they take into consideration while they evaluate and choose a text-based 
communication tool. 

By comparing people’s use of four communication tools, i.e. SMS, E-mail, letter and WWW, 
nine different groups of factors that affect their use of these tools have been identified. (Figure 
9) Even if these factors are grouped in different categories, their effect on each other could not 
be ignored. 

Further, this study showed that people value these factors differently. Therefore, for example 
SMS is used by many for sending personal information while some prefer to use E-mail. This 
matter in its turn builds a sort of expectation too. This means that a person expect to receive for 
example confidential information by Mail, because he use to use this tool in such cases. 

The study even showed that apart from these personal values and expectations, even there are 
some values and expectations that are shared by a community’s members. These, in their turn, 
have an effect on the way communication tools are used by the members of a community. 
Therefore, one can conclude that the use of communication tools in a community, with shared 
values among its members, adds a sort of meaning to the transferred message. Such meaning, 
for example indicates how the received information should be prioritized, and 
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Figure 9: Factors that affect individual’s choice and use of communication tools how personal it 

is. 

The existence of the both shared and personal values and expectations even could be viewed as 
a personal filtering mechanism (PFM). This means that people, because of these values and 
expectations, prefer to use different communication tools for different purposes. 

However, as a person’s values and expectations neither match with the other members of the 
community he belongs, nor with the other persons belonging to other communities, we find a 
mixture of different types of information that are transferred by almost all of the communication 
tools. As the mater of fact, this issue is one of the known causes for occurrence of information 
overload. This even is the reason for people’s use of different filtering features in tools such as 
E-mail clients. 

As a consequent, this problem even makes it impossible for a user to make an efficient use of 
his personal filtering mechanism (PFM). Therefore in order to make use of this filtering 
mechanism, designing information systems equipped with multi channel communication tools is 
suggested. By that users have possibility to adapt and use those channels (tools) that match with 
their values and expectations. 

Methodological discussion and comments 
After analyzing the gathered data, the question that remained unanswered was the level of the 
impact of the identified factors on an individual’s choice of communication tools. However, as 
in this study the number of interviewees was limited, it was impossible to find answer to this 
question and an additional study on a larger group consisted of representatives from different 
communities would be necessary. 
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As the aim of this study was to identify those factors that affect an individual’s use of 
communication tools, during the study the relationship between these factors has not been 
studied. Consequently, this lack of data made it impossible to find out how these factors affect 
each other. 

2.6  ADVANTAGES OF COMMUNICATION TECHNOLOGY 
Communication technologies such as web cameras, cell phones, email, text messaging and on-
line voice calling make global communication more efficient and economical. Technological 
advances, it seems, are being made every day. Through email, cell phones, social networking, 
chat rooms, web cams and Internet voice calls, the world seems much smaller. Instead of 
sending a letter and waiting days, or even months, for a response, emails provide instant 
answers. Software such as Skype enables you to make Internet calls for a fraction of the cost of 
a traditional land line. Chat rooms and text messaging allow you to communicate through real-
time typing. Communication technologies are also quite convenient in emergency situations, 
such as when your car breaks down. 

Communication technology has changed the way companies do business. It has shortened 
response times and reduced the costs of paper and phone bills. Costumer service has also 
changed. In many cases, you no longer have to wait for hours on a telephone; you can chat on-
line with representatives to solve problems faster. Businesses now market their products and 
services through emails and texts. Businesses can even hold visual meetings on-line, from 
opposite parts of the world, something that was impossible only a few years ago. 

Communication technology puts the world at your fingertips. Being able to communicate faster 
and cheaper with other countries makes people more knowledgeable about world affairs. You 
can now enroll in an online university or college, and talk with your professor through the 
internet. People are able to instantly pass on important information during emergencies and 
disasters [11]. 

The impact of communication technology in information science has been increasing in 
importance, as interactive information retrieval systems have been developed, that allow users 
dispersed over wide region to obtain access to these systems on a real time basis. Computer 
based information retrieval system form one broad class of system that can be linked to users in 
their office, homes as well as to users in libraries and other centres. 

2.6.1 Time Saving 
Modem communication technologies avoid errors, duplication resulting in saving of time. They 
have mode speed with accuracy and can transmit quickly. The message lead which the machine 
can do is definitely more and resulting in saving of time of superiors and subordinates in the 
organisation. 

2.6.2 Saving Labour Cost 
New communication technologies are labour saving devices. They save labour as well as payroll 
cost. Less number of workers or staff are sufficient with the installation of modem 
communication devices. The staff thereby released can be utilised for alternative works. 

2.6.3 Speed 
A large quantity of information can be fed into the machine which in term transmit with 
considerable speed. In respect to certain matters, speed and quickness are necessary to take 
quick decision. The handling of transmission is assigned to electrically or electronically or 
radio-wave operated machine which are known for greater speed of dispatch. 

Frappalo, gives an example "where with advanced fiber optics, it is possible to transmit the 
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entire contents of the library of congress[60 terra bytes of information of 60 bilion sheets of 
paper] from Chicago to Newyork in only two hours. Over the traditional copper wiring, the 
same transmission would take 2000 years to complete" [9]. 

2.6.4 Reduce Monotony 
Routine respective work may lead to fatigue or monotony machanisation of communication 
system reduces the fatigue of the staff and resulting in improving the efficiency and quality of 
the work. For instance use of visual and audio-visual aids will reduce fatigue, which improve 
the quality of work. 

2.6.5 Equality 
New technology can achive equality in the provisions of communication reaching particularly 
with reference to geographical location. 

2.6.6 Standardisation 
Standerdisatin of work can be achived through machines. The ensure consistency uniformity in 
the quality as well as quantity of work the principle of standardisation is so important that no 
one can afford to ignore its advantages. 

2.6.7 Accuracy and Efficiency 
Correctness of message transmission is necessary t enable a receiver to understand in same sprit 
and to act accordingly. The systematic and automate technology promote accuracy. The new 
technology in general increasing in efficiency. 

2.7 LIMITATION OF COMMUNICATION TECHNOLOGY 
There is no doubt that the use of communication technology ensures the speed, accuracy, 
efficiency and information load handling and potential. But it has its own limits, such as, 

2.7.1 Expensive 
The use of modem communication technologies involves both prohibitive installation cost as 
well as recurring maintenance cost. Besides these, the use of office machine involve additional 
expenditure. Additional expenditure is towards special type of stionary, training etc. Hence 
small information systems may find with difficult to affords. 

2.7.2 Less Flexible 
Any system will become less flexible by the information of the machines. So to utilise the 
capacity of new technology, to the fullest extent, the whole system and the staff should be 
adjusted to suit the sophisticated machines. 

2.7.3 Need of Expertise 
Some of the machines require skill as well as expertise for the operation. The work will suffer 
machine will remain idle if the staff is not properly trained. 

2.8  POTENTIAL THREATS AND PROBLEMS BY COMMUNICATION 
TECHNOLOGY 
Information and communication technology can be used to enhance enterprise and personal 
productivity and creativity or to freeze existing structures and inhibit personal freedom. The 
main threats and problems of information and communication technology arise from, 

 Information pollution 

 Destabilisation potential 

 Information insecurity 

 Socio technical issues 
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 Potential lack of control over communication etc. 

Information polution arises from disfunctional provision of information. It is caused by, 

1. The amount of information available exceeding the capacity of recipient to examine, filter 
assimilate relevant information. 

2. Provision of wrong information resulting in incorrect decisions and control that are not 
optimally effective, in the extreme case "garbage in garbage out" occurs, where 
computerised information systems are used to "Sanitize" the garbage that is treated as 
management information [10]. 

3. It is practically possible for communicate with anyone else, vertically or horizontally 
within and outside the enterprise, without disclosing the communication's identity. Misuse 
of electronic messaging is the important problem. 

The almost unlimited availability of information and communication network can make vast 
amounts of information available to everybody whether they need it or not. This creates 
information anxiety new behavioural patterns etc. 

Information and communication technologies are componen of the sociotechnical systems. 
Approaching these teleologies from a purely technical aspect, ignoring the social, cultural, 
psychological and organisational aspects can raise problems in to optimal of information and 
communication technologies. 

2.9  LIBRARY AS COMMUNICATION AGENCY 
The objective of any library is to communicate the contents of the printed and non-printed 
materials to those to whom such contents are likely to be of some help. The library or 
information centre is the bridge between the stored information and the individual who needs 
such information. The times when we used to boast of our large collections, building, staff 
resources etc. are over. The day has dawned when the libraries are required to marshall different 
combinations of communication technology for the benifit and progress of our developing 
society. It is only them that the society could look forward with hope towards the librarians and 
information scientists and thereby enhance their status and prestige. 

2.10 THE INTEGRATION OF INFORMATION AND COMMUNICATION 
TECHNOLOGY IN LIBRARY OPERATIONS 
Libraries have always been repositories of learning resources. From earliest time, they have 
provided access to information for scholars and researchers. The constantly increasing amount 
of information been generated and published, the expanding formats of information storage and 
retrieval, and ever changing education and research needs of library users make it difficult for 
any library to be an effective learning resources. 

The primary role of the library is to provide information service to support the educational, 
recreation, cultural, economic and technological endeavours of members in their respective 
communities. The National Policy on Education 2004 identified the library as one of the most 
important aspect of educational support services. They are used as media for disseminating 
information and enhancing literature search and as tool for the development of intellectual 
compatibilities and promotion of cultural and social integration. 

Onohwakpor (2006) stresses library, as a store of knowledge, indispensable to the success of 
any functional education. He further said that education without the services of library is half-
baked education that can only produce narrow minded individual which will not be productive 
to their community. Efforts are therefore made to acquire, process, preserve and make available 
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the resources to the users. In doing this, type, educational levels, information needs and the 
objectives of the user community should be taken into cognizance. This is because provision of 
services in a manner most useful to the library’s chants is the ultimate target of all efforts 
towards effective and efficient services. With the proliferation of information, information is 
scattered in many areas and in order to keep track of these information many libraries have 
started embracing the recent developments in information technology to help them for effective 
library services. It was for this reason that the role of the information immunization technology 
for effective library services arose as a distinct area of this paper coupled with a view to 
ensuring the application of the information technology in library operations for effective library 
service. 

2.10.1 Concept of Information and Communication Technology 
Information and communication technology (ICT) has been defined by various scholars from 
different perspectives. Ayodele (2002) defined ICT as electronic based technology generally 
used to retrieve, store, process and package information as well as provide access to knowledge. 
Aluko (2004) also described ICT as enabling technologies (both hardware and software) 
necessary for delivery of voice/audio, data (high speed and low speed) video, fax and internet 
services from point A to point B (or possibly to multiply B C etc) using wired and wireless 
media protocol (IP) and non IP networks. To Nwachukwu (2004) information and 
communication technologies (ICTs) is the application of computers and other technologies to 
the acquisition, organization, storage, retrieval and dissemination of information. However, in 
this context, information and communication technology is the use of electronic devices such as 
computers, telephones, internet, satellite system, to store, retrieve and disseminate information 
in the form of data, text image and others. 

2.10.2 Types and Characteristics of ICTs 
Iwu (2003) categorized ICTs into the following: 

i. Sensing technologies: these equipments gather data and translate them into form that can 
be understood by the computer. These include sensors, scanners, keyboard, mouse, 
electronic pen, touch or digital boards, barcode sensors or readers, voice recognition 
system, etc. 

ii. Communication technologies: These are equipment that enable information to be 
transferred from the source to user. It also tries to overcome natural barriers to information 
transfer like speed and distance some of these include: facsimile machines (fax), 
telecommunication system, telephone, electronic mail, teleconferencing, electronic 
bulleting boards, etc. 

iii. Display Technologies: These are output devices that form the interface between sensing, 
communication and analyzing technologies and human user. They include: computer 
screen, printers, television, etc. 

iv. Analysis technologies: These are the technologies that help in the investigation or query of 
data, analysis and indepth query for answers for simple to complex phenomena in research 
procedures. A complete set of a computer system could be a micro, mini, mainframe or 
super scamper. 

v. Storage Technologies: These technologies facilitate the efficient and effective storage of 
information in a form that can be easily accessed. They include: magnetic tapes, disks, 
optical disks cassettes, etc.  Cockrane (1992) identified the following reasons for the 
introduction of ICT in libraries: 
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a) The failure of the existing traditional methods to cope effectively with ever increasing 
volume in the library. 

b) To allow for easy integration of various activities in the library . 

c) Increase in library activities, that is organization and services . 

2.10.4 Information and Communication Technology Facilities in Library Operations and 
Services 
The development and availability of information and communication technologies (ICTs) in 
libraries have today not only increased and broadened the impact of information resources at 
their doorsteps, but also placed more emphasis on effective and efficient services. Their 
applications in libraries, commonly known as library automation, have in deed continued to ease 
and promote quick and timely access to and transfer of information resources that are found 
dispensed round the globe. The following are some of the ICT facilities or resources that can be 
used for effective library operations and services: 

a) Computer: Computer can be referred to as the backbone, nucleus or hub of ICT 
application. In virtually all ICT applications, the computer is interfaced with another 
devices in order to function effectively. Computer on its own can be used to perform the 
following function in the library: 

i. Ordering / acquisition 

ii. Circulation 

iii. Library data base 

iv. Inter library loan by two or many libraries that are connected 

v. Documentation and administration 

vi. Desktop publishing 

vii. Budgeting 

viii. Cataloguing and classification 

ix. Serial management. 

b) Internet Facility: Internet is described as a worldwide network of computer and people. 
Built upon state of the art technology, the internet makes it possible for thousands of 
dissimilar physical networks that are not connected to one another and that use diverse 
hardware technologies to connect and operate as a single communication system. There are 
locations of various types of information on computer system linked to the internet. It is an 
important tool for global on line services. 

c) Video Conferencing: Through video conferencing, people at different locations in the 
world could be allowed to hold meetings. Offorma (2000) describes video conferencing as 
a means of linking up two or more remote computers, all of which have a small camera 
attached which enables the participants to see each other, to speak to each other and in 
some systems, to be able to start, send documents through the linked computer. Some 
libraries use this medium to source for information that not available in their own libraries 
and at the same time use this great medium to create awareness to users who are ignorant 
of the available of information resources in the library. 
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d) Electronic Mail (E-mail): This medium can also be used to send and receive mails. This is 
commonly and widely used with the internet facilities. E-mail is very useful for sending 
messages to and from remote areas with enhanced network. 

e) Networks: This is a system of interconnected computers for sharing information and 
resources (Olusanya and Oloyede) this may involve two or more computers in a single 
office or several computers in different units across an organization or across the country. 
The networks include the local area network (LAN) and wide area network (WAN). With 
computer network, libraries can access and share information in different locations and 
download for users needs. 

f) Expert System: Vast amounts of information may be gathered, synthesized and 
manipulated before decisions are made or conclusion arrived at the some of the complex 
area of human knowledge. According to Burton (1992) expert systems encapsulate the 
knowledge and experience of the human expert and make them available to a wider 
audience. Within information work, expert systems have been applied in the area of 
cataloguing, classification and information retrieval (MCDonald and Wickert, 1991) 

2.10.5 Services Rendered in the Library 
The various service provided in the libraries are complimented by available facilities, some of 
which are technology driven. In modern library, technology application in the provision and 
performance of library services provided by libraries to patrons. The utilization of emerging 
technologies in recent times in libraries worldwide has proved beyond reasonable doubt, that a 
library, whatever its services can perform better when facilities are adequately provided to 
enhance access to the content of the library. 

However, the services rendered in a library differ from are library to another, depending on the 
clientele, the parent body and type of library. Idowu (2011) enumerated the following library 
services according to the international standard: 

 Reference services 
 Document delivery service 
 Borrowing, renewing and reserving 
 Computerized interactive search 
 Technical services 
 IT services 
 E-library services 
 Serials services 
 Exhibition and displays 
 User education 
 Selective dissemination of information (SDI) 
 Current awareness (CA) 
 Referral service 
 Reprogprahic Service 
 Counseling service 
 Webliographic service 
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2.10.6 Role of Librarians in Delivery of Effective Services 
Based on clarity in making choices and in concentrating on the main priorities and confidence in 
talking about teaching and learning issues, the librarian is required to manouvre the library into 
a strategic position within the school system. Four strategies: 

1. Positioning 

2. Proactivity 

3. Persistence 

4. Patience 

Positioning: Ensuring library is represented the main curriculum planning committees – seizing 
opportunities to get involved in college initiatives and into other areas of curriculum 
management team. 

Proactivity: Is likely to be college specific, since each college has its own concerns and 
priorities. A strategic proactivity involves taking overall responsibility for the college internet 
and educational IT programmes and making this work. So that the college is now a show – case 
for this type of work. 

Persistence: Pursue issue – proposals monitored, reminders sent – willing to be a member of 
several committees. Library development is seldom a smooth and painless process – staff cut, 
finding problems imposed changes on librarians’ roles etc. 

Patience: Being ready to wait for the opportunity to become proactive without creating undue 
resistance by trying to bounce people into change. Librarians are ‘true believers’ but not 
necessarily make the best advocates, hence the need for patience or cunning!! 

2.10.7 Role of ICT in Effective Library Services 
Neankwo (2006), opines that ICTs application to library works and services could be seen as the 
best way that could be used to assist researchers to adequately solve their literature need for 
effective research activities. This, according to the writer, is because the application of ICT to 
library operations greatly helps in the provision of efficient reference and information services, 
the utilization of network operations such as cataloguing, authority control, inter library loans 
and cooperation and in the participation of international bibliographic project. Also Dike (2000) 
claimed that instant access to information from a multiplicity of source is one of the major roles 
of ICT application to library services. Not only can it help in locating the materials where the 
required information can be found easily but ICT helps in sorting out what information is 
relevant from a mass of irrelevant information. 

The use of ICT has impacted on library services according to Igbeka (2008), Adebisi (2009) and 
Uwaifo (2010) in the following ways: 

1. Online Public Access Catalogue (OPAC): It is the computer form of library catalogue to 
access materials in the library. 

2. No Physical Boundary: The user of a digital library need not go to the library physically 
once it is connected to the internet. 

3. Storage Capacity: Digital libraries have the potential to store much more information, since 
it requires very little space to contain it. 

4. Indexing and Abstracting Services: With the aid of ICT, database of print and audio-visual 
materials can be created and indexed. Also, ICT has made it possible for information 
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seekers to conveniently access a wide range of library produced abstracts (indicative or 
informative). 

5. Preservation and Conservation: An exact copy of the original can be made any number of 
times without any degradation in quality. 

6. Inter-Library Loan: Needed materials from other libraries can be received within the 
shortest time through the email, courier services. 

7. Access to Electronic Resources: Electronic resources are internet based resources such as 
electronic journals, reference sources, books etc. 

8. Document Delivery Service: Document can be sent to needed users through e-mail, fax, 
etc. 

9. Library Retrieval Systems: This involves using Compact Disc Read Only Memory 
(CDROM) technological mechanism of acquisition of specialized CD-ROM databases in 
various courses such as sciences, law, technology, agriculture, social sciences, medicine, 
humanities etc. the prominent ones are MEDLINE in medicine, AGRICOLA and 
AGRINDEX in agriculture, LEXIS and NEXIS in law, INIS and AGRIS in pure sciences 
and Public Affairs in social sciences. They are available commercially. 

Online Public Access Catalogue (OPAC) is a great relief to users of the library catalogue in the 
sense that, different users can search for the same information at the same time using different 
terminals which is impossible through the traditional card catalogue. Also, users can search the 
online library catalogue through ISSN, ISBN, and combination of title and author etc. Overdue 
notices are generated and sent to users through their e-mails. Users can reservation and overdue 
notices in the OPAC system. In the area of reference services, chat technologies, Ask a 
Librarian, Electronic-mail, fax, telephone, Compact Disc-Read Only Memory (CD-ROM) are 
used to answer users queries by the Reference Librarian in the technological age (Segun, 2003). 
Students and researchers can search, read through a single CD-ROM the 30 volume 
Encyclopaedia Bridtannica/Americana in the library and printout needed pages. Adequate 
security of those materials must be taken care of by the porters and other library staff. 

It may also be noted that current and relevant information are accessed and downloaded by 
users through the internet. Some higher institutions libraries in Nigeria are connected to the 
internet and subscribe to online journals where various databases are searched and used by 
students and staff in various disciplines. It is a plus to those libraries fin the area of providing 
current and relevant information to their users 

2.10.8 Barriers to ICT Integration in Library Services 
a) Poor infrastructural Facilities: The problem of poor infrastructural facilities especially 

erratic power supply have been the major cause of set back in the integration of ICT in 
library services. Government should therefore provide enabling environment that would 
allow donor agencies to provide investors particularly those in information sector to take 
full advantage of recent advances in information technology to bring our libraries up-to-
date. In this regards, efforts should be made to make the Nigerian technology limited and 
power Holding services more efficient that what is currently obtained. 

b) Low Level of ICT Compliance: Many users and members of the library community require 
knowledge of ICT. To meet this challenge, libraries and librarians can help make ICT 
knowledge available by creating electronic learning centre within the libraries. Such 
creation will go a long way to satisfy knowledge thirsty citizenry whose only handicap is 
lack of opportunity. 
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c) E-Library: The library can lose its relevance in ever-changing world of information 
technology, if nothing concrete is done. E-library could be used to deliver library services 
and make library facilities available to the reading public in a modern and cost effective 
way. By so doing, the relevance of the library could be further sustained. 

d) Cost: Despite the fact that ICT is applicable to library service, high cost of ICT equipment 
could not make it to be widely utilized by most libraries. Adidoye, Aderele and Adelokun 
(2010) stress that most library users and librarians could not afford the cost of common 
personal computer. 

e) Poor Maintenance of ICT Equipment: Most libraries lack conducive environments for 
keeping and effective functioning of ICT equipment. are poorly managed by most libraries. 
In addition, the cost of maintaining ICT equipmentare very high. 

f) Frequent Change in Technology which Might Lead to Total Overhauling of the Existing 
System: frequent changes in software upgrading leads to total overhauling of the existing 
system as we have in some academic libraries in Nigeria. 

g) Lack of Sufficient Monetary Allocation/Poor Funding: most libraries do not allocate 
sufficient money to the building of ICT infrastructure. 

h) Lack of ICT Policies: There is a lack of systematic ICT policy in most libraries in 
developing countries which impedes the deployment of ICTs. 

i) Inadequate Technical/Skilled Manpower: There are deaths of technical manpower in the 
area of ICT in Nigeria. Faulty equipment is abandoned in some libraries because there is no 
knowledgeable staff to repair them. 

j) Inability of the Government to Monitor Effectively the Policy on Information 
Technology: various polices on ICTs in Nigeria like NUNET, school-net etc are not 
properly monitored. Also, there is lack of systematic ICT policy in most libraries in 
developing countries which Nigeria is part of them. 

k) Erratic Power Supply: ICT infrastructures depend mostly on electricity to function and 
access the needed information. 

l) Technophobia: the use of ICTs is easier for younger libraries. Several studies, according to 
Ezeani have shown that older librarians find it difficult to use some of these newer 
technologies. 

2.10.9 Possible Solution to ICT Integration in Library Services 
 Government should endeavour to vote huge amount of money for ICT infrastructural 

development in libraries. 

 There should be training and retraining for library staff at all level in respect of use of ICT. 

 The concept of e-library should be revitalized in Nigeria libraries. 

 All taxes on ICT resources should be removed. Also where possible there prices should be 
subsielized 

 ICT equipment should be service regularly by expert, fault should be promptly connected. 

2.11 COMMUNICATION IN THE LIBRARY FOR EFFECTIVE ADMINISTRATION 
Communication is a social activity. It is carried out in various ways in everyday life knowingly 
and unknowingly. Communication is carried out through verbal and non-verbal channels. All 
organisations and institutions have particular goals. Communication is of vital importance, and 
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failure to communicate will give rise to inefficiency and lack of direction [50]. Communication 
is the establishment of meaning and understanding between people [52]. Library administration 
is responsible for the control and supervision of a library, and cannot function without good 
communication [53]. The library as an organisation is geared toward serving the users. The 
library needs a way to make meaning and understanding between the clientele and the staff of 
the library, in order to achieve desired results. Library administration is the control and 
supervision of a library or library system, including planning, budgeting, policymaking, 
personnel management, public relations and programme assessment with responsibility for 
results [53]. 

2.11.1 Library Communication 
Library communication is carried out within the library and in some cases between libraries. In 
communicating, meaning and understanding between the people involved has to be established. 
Communication in the library has two distinct levels: 

 Staff communication 

 Clientele/staff communication 

2.11.2 Staff Communication 
Communication among the staff of the library has an effect on the way the library is managed. 
Communication must flow upward and horizontally across the organization just as much as it 
flows downward. Regular meetings are held to discuss library policies and implementation. 
Because the entire library staff cannot be at those meetings, heads of the various departments, 
sections or units and other designated representatives will have to meet formally or informally 
and resolutions or decisions of such meetings made available to other members of staff for them 
to understand and comply with. Some meetings are solely for the members of the top of the 
administrative hierarchy, and decisions that affect other staff are made known to them. 

2.11.3 Clientele/Staff Communication 
The clientele of the library need communication to achieve desired information-seeking goals. 
Communication is an exchange of information; it takes two or more to exchange information. 
So when a user visits the library in search of information resources, and is helped by a reference 
librarian, communication takes place. Information is exchanged and acquired. The reference 
librarian is an assistant to information seekers, a translator of different information sources, who 
queries users on what they need, and feeds the information seeker with the desired materials to 
work with. The circulation desk is another place where significant communication takes place 
between library staff and users. Users interact with the staff concerning enquiries, and 
borrowing and returning material. 

Another crucial kind of communication between staff and users is the publicizing changes in 
policies and services. Lectures and exhibitions sponsored by the library are announced in the 
university gazette and the official newsletters. Suggestion boxes placed at strategic points 
around the library may yield useful information that can be supplemented by occasional user 
surveys. The library can also hold meetings with designated university officials when 
considering a collection building in line with university programmes. The library can also make 
connections with other university libraries for services like interlibrary loan. 

2.11.4 Importance of Communication 
No organizational function can be successfully carried out without successful communication. 
Without effective flowing from the top of the administrative hierarchy to the bottom, i.e., from 
the university librarian or director to the other managers and to other staff, things will not work 
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properly. But where communication flows properly, horizontally and vertically, the library will 
be well-managed. 

Communication facilitates the achievement of organizational goals. In the library, where the 
division of labour and departmentalization is well-established, effective communication is of 
vital importance since acquired materials go through nearly all departments before appearing on 
the shelves, and breakdown in communication can delay this. Good communication gives a 
sense of direction and serves as a guide. That includes things like library signage, placed at 
entrances to sections of the library and on shelves, which directs or guides library users. 
Communication between clientele and librarians can help users a great deal, especially those 
who are new to the library, by informing and educating them about collections, rules and 
policies, and procedures for borrowing books, and so on. 

2.11.5 Problems of Communication in the Library 
Communication is reciprocal. Ideas that are not communicated have no effect. A nonchalant 
attitude to service and responsibility on the part of some library staff results in failure to 
communicate effectively with the clientele and leads to inefficiency and poor service. A library 
that is staffed with unqualified librarians, who do not actually know their duties and 
responsibilities and who cannot communicate effectively, leads users to lack interest in using 
the library. 

Many library users are not even aware of the various sections of the library and how and where 
to locate information and materials. Some of them do not understand the need to interact with 
the librarians when they need information. Some, out of pride or shame, do not want to ask for 
help and will leave the library without the information that they need. Some users may not be 
able to frame their query in a way that is comprehensible. If staff or librarians are not able to 
analyse the query as it is expressed, issues of semantics arise and the librarian might not be able 
to satisfy user needs. 

2.11.6 Solutions and Recommendation 
There is always a solution to a problem, whether permanent or temporary. Problems of 
communication in the library are inherent, but they can be solved to a degree. To avoid 
disruption in the smooth running of the library, the university librarian, chief librarian, or 
director should maintain regular contact formally and informally with the staff to keep abreast 
with activities of his subordinates and maintain a constant check through deputies on the other 
staff to guide them away from irresponsibility and a nonchalant attitude to work. The librarian 
can institute regular meetings with the top hierarchy, beginning with a weekly briefing on all 
library matters, to facilitate understanding of problems and to formulate the best possible 
strategy for resolving them. This demands two-way communication and can lead to consensus 
and action. This broader basis for decision-making can result in better planning and more 
cooperation from staff [51]. The librarian should give incentives to staff to motivate them. 

The library can also assign staff to the open shelves, catalog area, and other strategic locations 
to offer to help patrons. Such inquiries can help the patrons who do not know what to do and 
where to turn. In this way, proud and shy patrons can make good use of the library. 

The librarian must recruit and employ qualified and knowledgeable staff, librarians who can 
match students' or patrons' intelligence, knowledge, and means of expression. The library must 
send its staff on short courses or further studies to update their knowledge, to keep abreast with 
current trends, and communicate properly with patrons. 
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3. INTRODUCTION 
Advent of computer technology, information technology and communication technology have 
revolutionised the activities of library and information system. The 'hi-tech' enables the user to 
access the required information in no time. Especially the advent of telecommunication 
technology and the tremendous speed, with which it is changing, require adaptability to change 
in present information society. Hence it should be essential element in professional preparation 
of future library and information science personnel. The concept of 'didital library' has emerged 
as synonymous to 'future library' which largely works with on ever shifting arrays of partness 
and allies instead of acquiring large number of documents and employing people to process 
them. 

Origin of the term 
Telecommunication is an area of information technology, which is currently undergoing radical 
change. The word 'Tele' means 'at a distance' and the word 'communication means 'exchange of 
ideas'. Thus Telecommunication may be defined as the transmission of representations of 
information between remote locations by electronic means [1]. Telecommunication systems are 
devices and techniques used for the transmission of information over long distances via wire, 
radio waves or satellite. A wide verity of information is transformed by such systems including 
sound, visual images, computer-processed data, telegraph and teletypewriter signals. 

Historical Developments 
The earliest form of communication was visual signaling with smoke, flags or lamps etc. 
However in the eighteenth century a revolution in communications begin with the development 
some crude techniques. 

In 1747, William Watson demostrated that electricity could be transmitted over a two-mile wire 
using an electrostatic source. Nearly one hundred years later wheatstone in England and Morse 
& Vial in USA implemented the first practical telegraph systems. Morse's system becomes 
widely used. Underwater cables could be constructed after the discovery .of "Gupta-percha" and 
a permanent cable was laid between the USA and Great Britain in 1886. 

Modern telecommunications began in 1876, with the invention of the telephone by Alexander 
Graham Bell crude electromagnetic devices converted voice to and from electrical signals that 
could be sent over copper wires from place to place. Initially human operators enabled manual 
selection of destinations, switching functions that become the heart of telephone network. 
Electromagnetic relay switches of increasing sophistication were developed, but since 1947, 
when Bell Telephone Laboratories invented the transistor, which in turn spawned the integrated 
circuits, switches have become electronic with steadily increasing speed. 

By the second half of the twentieth century the development of cables with substantially 
increased capacities-and the application of Fiber optics as well the microwave transmission of 
television signals in connection with satellite technology, meant to a wide variety of signals 
could be sent around the world instantaneously. In the above mentions technologies, analog 
representations of information have been rapidly giving way to digital, offering higher quality 
and performance. A. revolution is also occurring in the customer premises equipment from the 
simple telephone to multi-function terminals, personal computers and workstations. 

3.1 TELECOMMUNICATION TOOLS 
The important telecommunication tools are as follows, 

1. Telegram: A written message supplied to ·the department of telecommunication, which in 
turns sends, the message by telegram. 
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2. Telegraph: A system of sending message by telegraph using both wires and electricity or 
radio. 

3. Telegraphy: With reference to telecommunication, telegraphy is the process f sending 
message by telegraph. Telegraph wire by which telegraph messages are sent. 

4. Telepathy: A quite different style of communication of ideas, though directly from one's 
mind without the use of audio or visual. 

5. Telephone Directory: Directory is a specially prepared type of book containing the names 
and address of a particular group. Telephone directory is a list of names, addresses and 
telephone numbers of a group of all the people in a particular area who have telephones and 
the arrangement is according to alphabetical order. 

6. Telephone exchange: A centrally - controlled system through which telephone calls are 
directed. The use of telephone exchange is necessary in case of non-STD and in the 
absence of direct dialing operation. 

7. Teleprinter: Teleprinter is a specialised type of typewriter used in communication system. 

8. Teletype: Teleprinter is a specialised type of typewriter used in communication system. 

9. Telex: Sending of messages through Teleprinter is called telex. 

10. Telecom: Telecom signifies inter-communication system used to communicate with one 
another, especially to talk between two rooms, officer etc. by means of a telephone or a 
radio system. 

3.2 TELEGRAPH 
The word telegraph comes from the Greek words, "Tele' which means a far and "graphein' 
meaning to write. The method of communication employing electrical signaling impulses 
produced and received manually or by machines. Telegraphy as communication techniques uses 
essentially a narrow frequency band and a transmission rate adapted to machine operations. 

‘TEL uh graf’ was the first method used to send messages by electricity. Tapping outwards 
letter by letter with a telegraph key sent at one time most telegraph message. Early equipment 
devised by Samuel F.B. Morse consisted of a mechanical transmitter and receiver. Operators 
soon learned to handle messages faster by using simple manual keys, and audible sounders. The 
telegraph revolutionized long-distance communication. Until its invention, messengers served 
as the chief means of communication at a distance. In 1790's Cluade Chappe, a French inventor 
established a system visual telegraph are semaphores that relayed messages across France. 

In 1820, Hans Christian Oersted of Denmark showed that an electric current could produce a 
magnetic field that an electric current can produce a magnetic field that will turn a compass 
needle. Using the electromagnetic techniques three scientists namely William F. Cooks, Charles 
Wheatstone' and F.B. Morse developed successful electrical telegraphs. 

Today machines telegraph, messages. The facsimile machine has a keyboard, and the operator's 
sends a message by typing it. A printing device a receiving it automatically types the on the 
paper. 

3.3 TELEPHONE 
The telephone has gradually supplemented the telegraph as the principle system of 
telecommunications. Not only does the telephone service as an instrument for reproducing 
articulate speech and other sounds at a distance through the medium of electric waves but its 
circuits carry telegraph, telephoto and television signals and data in a form that can be fed 
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directly into processing devices. In effect telephone circuits enable computers at remote points 
to communicate with each other. As a consequence telephone systems have become an integral 
part of modern telecommunication system, intern telecommunication systems have become an 
integral part of information technology. 

3.3.1 Operating Principles 
In telephone, the voice vibrates the air, which in turn vibrates a diaphragm. The motion of the 
diaphragm produces a corresponding vibration in an electric current. 

The basic components of a typical long-distance telecommunications system capable of 
transmitting voice, teletypewriter, facsimile, data or television signals. If digital transmission is 
employed, signals are first processed in a coder that completely transforms their character. 
Typically the coder includes filtering and coding circuits that convert the signals into digital 
form; in data transmission that step is bypassed because the signals are already in digital form. 

 
Figure 10: Block diagram of a typical telephone system. 

A telecommunication network, at its simplest, may be regarded as compressing a transmission 
network, an arrangement of transmission paths and switching centers through which signals are 
conveyed by a physical transmission medium. Information coming from a source, or to a 
receiver, is converted via a terminal into signals appropriate to the characteristics of the 
particular network. 
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Although there are specialized networks for digital data, if conventional voice 
telecommunication lines are used for part of the transmission, the signals must be converted by 
the transmitting system into analogue from. The analogue signals are converted back into digital 
form at the receiving end. Modulator and demodulator (Modem) carry out this process. 

The transmission media used in telecommunication networks vary both physically and in their 
carrying capacity. The most usually quoted performance measurement of a telecommunications 
link is its 'bandwidth'. This gives an indication of the range of frequencies, which can be 
transmitted by the channel and is expressed in frequency units like hertz, kilohertz, Megahertz 
etc. The greater the bandwith, the greater the rate at which data can be transmitted. 

3.4  IMPORTANT TYPES OF MEDIA USED ON TELECOMMUNICATION 
NETWORKS 

3.4.1 Twisted Pairs of Wires 
Twisted pair cable consists of a pair of insulated wires twisted together. It is a cable type used in 
telecommunication for very long time. Cable twisting helps to reduce noise pickup from outside 
sources and crosstalk on multi-pair cables. 

Twisted pair cable is good for transferring balanced differential signals. The practice of 
transmitting signals differentially dates back to the early days of telegraph and radio. The 
advantages of improved signal-to-noise ratio, crosstalk, and ground bounce that balanced signal 
transmission bring are particularly valuable in wide bandwidth and high fidelity systems. By 
transmitting signals along with a 180 degree out-of-phase complement, emissions and ground 
currents are theoretically canceled. This eases the requirements on the ground and shield 
compared to single ended transmission and results in improved EMI performance. 

The most commonly used form of twisted pair is unshielded twisted pair (UTP). It is just two 
insulated wires twisted together. any data communication cables and normal telephone cables 
are this type. Shielded twisted pair(STP) differs from UTP in that it has a foil jacket that helps 
prevent crosstalk and noise from outside source. In data communications there is a cable type 
called FTP (foil shielded pairs) which consists of four twisted pair inside one common shield 
(made of aluminium foil). 

When cable twisted at constant twist rate over the lenght of the cable, a cable with wel defined 
characteristic impedance is formed. Characteristic impedance of twisted pair is determined by 
the size and spacing of the conductors and the type of dielectric used between them. Balanced 
pair, or twin lines, have a Zo which depends on the ratio of the wire spacing to wire diameter 
and the foregoing remarks still apply. For practical lines, Zo at high frequencies is very nearly, 
but not exactly, a pure resistance. Because the impedance of a cable is actually a function of the 
spacing of the conductors, so separating the conductors significantly changes the cable 
impedance at that point. 

When many twisted pairs are put together to form a multi-pair calbe, individual conductors are 
twisted into pairs with varying twists to minimize crosstalk. Specified color combinations to 
provide pair identification. 

The most commonly used twisted pair cable impedance is 100 ohms. It is widely used for data 
communications and telecommunications applications in structured cabling systems. In most 
twisted pair cable applications the cable impedance is between 100 ohms and 150 ohms. When a 
cable has a long distance between the conductors, higher impedances are possible. Typical wire 
conductor sizes for cables used in telecommunications 26, 24, 22 or 19 AWG. [25] 
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3.4.2 Coaxial Cables 
Coaxial cables have been used to construct the cable TV distribution network. At the beginning, 
a cable TV distribution network was very simple and consisted of coaxial cables connecting an 
antenna on a hillside to many homes that did not get good reception using their rooftop 
antennas. To compensate for signal losses caused by branch splitting and cable attenuation, TV 
signals picked up by the hillside antenna are usually enhanced by a wide-band amplifier, whose 
bandwidth covers TV channels of interests, raising the signal level by 10 to 25 dB. The off-the-
air TV channels of VHF (Very High Frequency) band cover frequencies from 54 to 72 MHz 
(channels 2, 3, and 4), 76 to 88 MHz (channels 5 and 6), and 174 to 216 MHz (channels 7 to 
13). A wide-band amplifier might only cover a group of off-the-air TV channels and a number 
of wide-band amplifiers; signal splitters and combiners might be required to cover all TV 
channels of interests. There are also off-the-air TV channels allocated in the UHF (Ultra High 
Frequency) band of between 300 and 3000 MHz. UHF TV channel signals over a cable TV 
distribution network also need to be amplified and sometimes down-converted to an unused 
VHF TV channel. 

Within a particular TV broadcast region, there are always some spare TV channels available. In 
fact, off-the-air TV programs in the same region are not allocated next to each other to avoid 
interference between adjacent channels. Exceptions are channels 4 and 5 and channels 6 and 7 
because there are already frequency gaps between them. A TV channel signal usually has a little 
energy, at below –42 dB, leaked into its adjacent channels. According to the regulation, the 
carrier-to-noise or to adjacent channel interference ratio should be larger than 36 dB to maintain 
good-quality TV reception. Because of different transmission conditions, TV signals from 
different antenna sites of the same region can easily have a signal strength difference of more 
than 12 dB. That situation could result in a Signal-to-Noise Ratio (SNR) of less than –42 + 12 = 
30 dB. Therefore, the leakage signal of an off-the-air TV channel with a relatively high signal 
level could disturb that of an adjacent TV channel if they occupy adjacent channels without any 
frequency gap in between. On the other hand, TV channels can be placed next to each other in a 
cable TV system as long as signal strengths of adjacent channels are adjusted to similar levels. 

Because TV channels are located at high-frequency bands, coaxial cables are used to construct 
the cable TV distribution network. A coaxial cable consists of an inner copper conductor and an 
external aluminum wrap overlaid with another shield of copper or aluminum braid. There are 
also nylon form insulations between the inner conductor and the aluminum wrap and a plastic 
cover over the metal braid. The TV signal is carried over the inner conductor while the 
aluminum wrap and the metal braid are connected to electrical ground. The electromagnetic 
shielding effect of coaxial cables is pretty effective especially at high-frequency bands where 
TV channels are located. However, this shield is not perfect. There always exists some 
electromagnetic field potential between the earth ground, above which the electromagnetic wave 
propagates, and the electrical ground—especially when the coaxial cable is hanging high in the 
air supported by telephone poles. In other words, the external shield of a coaxial cable can pick 
up interferences from electromagnetic fields and generate ingress noise. Because the strength of 
background electromagnetic fields are finite and the shielding effect of coaxial cable is 
relatively effective, the desired SNR for a good transmission can be maintained by defining the 
TV signal strength at the household entrance point. 

The cable TV distribution network is constructed following a tree and branch structure. The 
cable TV signal from a main hub is first brought to an optical node through a glass optical fiber 
where the cable TV signal is Amplitude Modulated (AM) to an optical carrier frequency. After 
demodulation using Optical-Electronic (O/E) devices in the optical node, the cable TV signal is 
carried over a few branches of coaxial cable network to every subscriber. The root of each tree 
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and branch distribution network is at the optical node. The main branch of the distribution 
network consists of distribution coaxial cables. The common types of distribution coaxial cables 
are 500-F and 625-F. The distribution cable is connected to subscribers through a device called 
a Tap and drop coaxial cables. A Tap device is inserted by connecting one end of the cut 
distribution cable to its input port and the other end of the cable to its output port. The insertion 
of a Tap device will reduce the signal level on the distribution cable by a small amount. The 
captured signal is distributed to multiple drop cable ports on a Tap device. The common drop 
cable types are RG-6 and RG-59. Drop cables are also used for in-house TV signal wiring. 

The in-house TV signal wiring has not been widely publicized as a transmission medium for 
home networking for several reasons. First, for most households where the coaxial cables are 
installed by cable TV companies as an extension to their cable TV network, there are usually 
not many cable connections, and the cable TV company owns the wiring infrastructure. For 
households where the coaxial cable TV wiring is built in and many cable connections are 
accessible, the available spectrum for home network is limited once the cable TV signal is 
brought into the in-house TV signal wiring infrastructure. Finally, signal losses between 
different in-house coaxial cable connections could be pretty high because of the use of splitters 
where signal loss between branches are engineered high to satisfy impedance match requirement 
and to minimize reflections. Despite these limitations or constraints, a high throughput home 
network can still be constructed over the in-house TV signal wiring within frequency gaps of 
cable TV channels using proper modulation methods of suitable signal strength. [26] 

3.4.2.1 In-House TV Wiring 

3.4.2.1.1 In-House Wiring Configuration 
In a new construction, coaxial cables are connected from a central location near the TV signal 
source, be it a cable TV or a satellite dish, to every room where an in-house TV wiring 
connection should be available. This configuration forms a star topology. A multiport splitter is 
located at the center of the star. Depending upon the number of rooms to be served, some times 
an amplifier is inserted between the video source and the multiport splitter to raise the signal 
level, compensating signal losses caused by branch splitting. Assuming that signal separation 
loss is 15 dB between two output ports of every splitter stage, the minimal signal separation loss 
is 15 dB between coaxial cable outlets. 

For in-house wiring installed by cable TV companies on existing homes, splitters are usually 
randomly installed at the cable TV entrance point and some other convenient splitting points. 
This configuration forms a star daisy-chain topology similar to that of the in-house telephone 
wiring except a splitter is used at every cable branch point. The maximum signal separation loss 
for the general star daisy-chain follows the same rule of thumb described for the star topology. 
[26] 

3.4.2.1.2 Hybrid Fiber Coaxial and Tree Branch Distribution Plant 
The general arrangement of the cable TV hybrid fiber coaxial and tree branch distribution 
network connecting all subscribers. TV signals are originated from the head end. Two-way 
services such as cable modem for Internet access and POTS are also terminated and managed at 
the head end. A dual optical ring is used to connect all head ends and hubs over the SONET and 
ATM infrastructure for delivering and exchanging digital programs. AM fiber links are extended 
to a number of fiber nodes. From each fiber node, a few coaxial trunk cables, each of which 
serves a few hundred subscribers, are further extended to neighborhoods. Subscribers are 
connected to trunk cables through drop coaxial cables. The configuration illustrates that there 
might be some possibilities of interference between neighboring cable TV subscribers if in-
house wiring is used for a high throughput home network. However, the degree of interference 
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is minimized by additional drop cable losses and the signal-splitting loss introduced inside the 
Tap devices. 

3.4.3 Optical Fibers 
Optical fibers gradually replacing twisted pairs in the voice network as well as being installed in 
data network. These fibers carry signals in the form of light, and hence can carry large volumes 
of data at high speed and are resistant to interference. Optical communication technology 
throughly discussed in the next chapter. 

3.4.4 Radio/Mobile Communication 
Radio/Mobile communication is the rapidly growing area of telecommunications. Cordless 
phone, cellular phones, New personal communication network (PCN) systems etc. are the 
examples of this category. 

3.4.5 Satellites 
Satellites are used extensively for general telecommunications, as well as for television. 
Originally contemplated only for long distance, trans world links but increasingly employed for 
high speed, high volume transfers. 

3.5 VIDESH SAN CHAR NIGAM LIMITED (VSNL) 
The government owned VSNL established in 1986, maintains and provides India's overseas 
communication services. The liberalized policy permitted the country's main 
telecommunications system to be operated by the private sector. 

But "VSNL has been through its satellite, undersea and terrestrial links providing 
telecommunication services to its clients. It has been doing so through its four gateways at 
Mumbai, Calcutta, Chennai and New Delhi. It has leased telecom lines from department of 
telecommunication and the gateways are interconnected through three-lines"[2]. 

VSNL is proud to shoulder the responsibility as the nodal point for overseas communication. It 
is located at the heart of the commercial capital of India, Mumbai. With its extensive 
infrastructure of earth stations, state of the art digital gateway, optical multimedia submarine 
cable data switches, VSNL provides a range of basic and value added services. 

3.5.1 Facilities Offered by the VSNL 
i. Fully automatic access to over 175 countries or territories is available to an Indian 

telephone subscriber, on ISD basis. Other countries or territories are accessible. 

ii. Fully automatic access to 183 countries or territories is available to an Indian telex 
subscriber on IXSD basis. Other countries or territories are available on manual or semi-
automatic mode. 

iii. The MRS network facilities automatic transmission and reception of telegram to and from 
practically all parts of the globe. 

iv. High speed leased line services. 

v. Transmission and reception of international television is carried out by VSNL in 
coordination with Doordarshan. 

vi. Video-conferencing services. 

vii. Electronic Mail and Internet services. 

viii. Electronic data interchange (EDI) services. 
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3.6  TELECOMMUNICATION STANDARDS AND PROTOCOLS 
Standards are crucial in the telecommunications are if data is to be transmitted successfully 
between different manufactures equipment the International telecommunication union (lTU) and 
its attached organization consultative committee for International Telegraphy and Telephones 
(CCITT) have been concerned with standardization of Telecommunication equipment and 
facilities for data communications. Broadly speaking the approach of ITU is to consider the 
problems of both advanced and developing countries. According to CCITT, standardization 
avoids many problems in the process of data communications, such as 

1. The use of the existing telegraph and telex, network for data communications. 

2. The use of the Public switched telephone network. 

3. The use of a separate network dedicated to 'Data services (public data network) 

4. The use of an integrated service digital network. 

As far as India is concerned in the field of telecommunication, we are near the advanced 
countries while in many others fields we are more like developing countries than advanced 
ones. We have however a long way to go in developing over data communication networks. 

Protocols are rules governing the limitation and maintenance of data flow these are 
implemented in different ways for different types of equipment and networks. Information 
professional is most likely to encounter these when setting up their Software and Hardware for 
online searching. 

3.7  TELECOMMUNICATION DEVELOPMENT INDIA SCENARIO 
Telecommunication play ka vital role in the industrial development of the country, and in the 
efficient conduct of business weather the development of industries leads to better 
communication facilities or better communication facilities encourage large-scale 
industrialization is a debatable question, but it is a fact that both are interdependent. The 
Government has realized this and thrust was given to the development of telecom in the country. 
The purpose was, as T.H Choudary puts it "transforming the telecom network into an 
information transport system, which intern, would help in evolving an information intensive 
society that would use this infrastructure for Telebanking, Tele-librarying, Tele-shopping, Tele-
working etc, substituting communication for communication[3]. 

3.7.1 Present Status 
The telecom network in India has over the years undergone a phenomenal change both in terms 
of courage as well as quality and range of services. India today has a network comprising about 
30,000 exchanges with a total equipped capacity of 10 million lines and 8 million working 
telephones. Indian telecom department provides about 1 million new telephone connections in 
every year. Today the country has one of the largest telecom networks in Asia with extensive 
terrestrial systems, domestic satellite communication network and other advance switching and 
transmission systems. 

The local and long distance transmission network has about 30,000 route kilometers of co-axial 
cable system about 80,000-route kilometers of radio systems and 20,000-route kilometers of 
optical fiber systems. In addition about 35,000 open wire carrier channels are working in the 
network. 

Despite this growth, the present telephone density in India is about 0.8 per hundred persons. It is 
much less than other developing countries of Asia, such as China - 1.7, Pakistan-2 Malaysia-13 
etc [4]. 
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3.7.2 Global Practices 

3.7.2.1 Licensing 
Hong Kong 
In February 2001, the Hong Kong Government released its 3G licensing framework. Following 
the pre–qualification exercise, the Government decided to issue four licenses through auctions. 
The pre–qualification criteria included investment, network rollout, quality of service and 
financial capability. 

The Government selected a royalty-based proposal that required the bidder to pay a certain 
percentage of its annual 3G revenue turnover determined by the auction, with a guaranteed 
minimum payment. The royalty auction included the following: 

 Bidders were asked to bid for a level of annual royalty of the percentage of turnover from 
their 3G services network operations. 

 Successful bidders were expected to pay a minimum royalty fixed by the Government for 
the first five years of the license. From the sixth year on, the successful bidders were 
required to pay royalties according to the royalty percentage determined at the time of 
auction, with the same royalty percentage applying to all licensees. 

 Successful bidders were required to provide a five-year rolling guarantee of the minimum 
royalty payment for the entire license period. 

Sweden 
 In May 2000, Sweden issued an invitation to provide network capacity for UMTS mobile 

telecommunications services. The Government decided to issue four licenses for up to 31 
December 2015. 

 The selection of applicants was based on the “beauty contest” criteria (i.e., allotting 
licenses to operators who best meet stated pre-set criteria). 

 The Government focused on rapid rollout and nationwide coverage. Further, the Swedish 
law states that licenses are allocated based on specific criteria, which is to the advantage of 
operators and consumers, as operators do not pay expensive fees to the state for the issue of 
licenses. 

Japan 

 In 1998, the Japanese Ministry of Posts and Telecommunications (MPT) published the 
draft for the introduction of 3G services and solicited public comment. In March 2000, the 
MPT established the technical regulations and publicized the licensing policies. 

 The number of 3G operators was fixed at three per region, with new as well as incumbent 
opeartors — but not fixed regional operators — being eligible. 

 Since the 3G license allocation in Japan was straightforward, with the number of applicants 
matching the number of licenses, the policy for comparative selection was not invoked. 

 The three-license limit was driven by a shortage of spectrum, with the regulator having a 
total of 60MHz of spectrum for 3G services. 
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Table 2: Allocation of 3G mobile licenses [5] 

 
Note: The “beauty contest” approach purports to allocate licenses to operators who best meet 
stated pre-set criteria. 

Policy-makers and regulators should focus on creating interest among providers and providing 
incentives for long-term investment. This is done through the principle of renewal expectancy, 
and through promoting regulatory certainty through a fair, transparent and participatory renewal 
process. It is essential to provide details about license renewal or reissue, and ensure sufficient 
lead times and transitional arrangements in the event of non-renewal or changes in licensing 
conditions. Public consultation procedures and the right to appeal also increase the prospects for 
a successful renewal process. 

3.7.2.2 Spectrum 

Re-farming of spectrum 
 The US Government created the Spectrum Relocation Fund (SRF) in December 2004, 

which provides a funding mechanism through which federal agencies can recover the costs 
associated with relocating their radio communications systems from certain spectrum 
bands, which were authorized to be auctioned for commercial purposes. In September 
2006[6] the Federal Communications Commission (FCC) concluded the auction of 
Advanced Wireless Services (AWS) in the 1,710–1,755MHz band paired with the 2,110– 
2,155MHz band. The 1,710–1,755MHz band used by federal agencies was reallocated to 
AWS under the provisions of Commercial Spectrum Enhancement Act (CSEA), including 
the use of the SRF to facilitate AWS auction raised US$13.7 billion in net winning bids, 
and facilitates the provision of innovative new wireless services in the commercial market. 

 In March 2007, the UK Department of Trade and Industry’s spectrum strategy committee, 
in consultation with the Office of Communications (Ofcom), formulated policies and a 
strategic plan for the future allocation of spectrum to meet the needs of users in both the 
public and the private sector. The committee formulated the strategic plan for the Ministry 
of Defense (MoD), civil aeronautical, civil maritime, emergency and public safety services 
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(E&PSS) and science services. The MoD has management rights to 35% [7] of the 
spectrum bands listed in the UK Frequency Allocation Table (UKFAT), and it has begun a 
program to identify which spectrum can be released and time frame for releasing it. 

 In 2006, the Australian Communications and Media Authority (ACMA) reviewed 
government spectrum holdings, sharing or reallocation opportunities for spectrum, and 
spectrum regulation. One of the key recommendations of the Independent Review of 
Government Spectrum Holdings (IRGSH) was a regular review of all defense band 
allocations. 

 In 2010, the Brazilian telecommunications regulator, ANATEL, agreed to re-allocate 
spectrum in the 2.6GHz band to support the nationwide deployment of nextgeneration 
mobile broadband services. The 2.6GHz band had previously been allocated to 
multichannel multipoint distribution service (MMDS) operators to support pay-per-view 
TV services. The re–allocation benefits the country’s mobile operators, giving them the 
option to deploy LTE immediately. 

 In Italy, as a part of spectrum re–farming, the Ministry of Communications and the 
Ministry of Defense have agreed to make 2x75MHz spectrum available for WiMAX in the 
3.4–3.6GHz band. 

Sharing of spectrum 
 Time sharing: defense needs to use part of the spectrum only in crisis situations during 

exercises. While it is important to ensure that access to spectrum is guaranteed the moment 
it is needed, the possibility exists to use the spectrum for other applications the primary 
user does not need. Spectrum could be shared on a short-term or long-term basis under the 
condition that the use is vacated immediately when the need arises. 

 Geographical sharing: in certain situations, spectrum is needed only in certain geographical 
areas. Spectrum assigned to the maritime sector may need to be used for maritime radio 
services only near the coastline, inland waterways and rivers. Such spectrum could be 
made available for other applications inland. 

Spectrum trading 
 Spectrum trading gives public and private sector entities the opportunity to decide which 

spectrum to release or share. It also provides the terms and flexibility to enter into leasing 
arrangements for a limited time if the bodies do not wish to dispose of the spectrum 
permanently. The critical success factors for spectrum trading include a large number of 
buyers and sellers; an inefficient primary mechanism of spectrum allocation that makes it 
necessary to move to a market-based method of secondary allocation; and innovation in the 
supply and demand for radio-based technologies. 

 In 1989, New Zealand was the first country to introduce open market trading of spectrum. 
The secondary trading of spectrum provided benefits such as economic efficiency, 
promotion of innovation and flexibility. 

 In 2003, the FCC formulated rules for spectrum trading, simplifying them in mid-2004. 
The FCC distinguished between de jure rights, i.e., assignment of the license to another 
party, and de facto control, i.e., transferee retains the license and legal responsibilities, but 
transfers management control of the spectrum. Further, in 2004, the FCC proposed the 
concept of developing smart devices that adjust to the spectrum 

3.7.3 Perspective Plan-2000 AD 
There is a definite co-relation between the growth of economy and availability of telecom 
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facilities. India is therefore making an all-out effort to improve and expand its telecom services 
in order to become on effective player in the race for economic prosperity. To gradually build 
up the telecom network to meet growing demands, department of telecommunication (DOT) has 
accordingly formulated a perspective plane for telecommunication sector for the year 2000 AD 
[8]. 

Table 3: Telecom Facilities Status in India up to 1986 to 2000 
 1986 1990 2000 
Telephone connections 3.16 million 4.5 million 19 million 
Subscribers awaiting telephone 1 million 1.5 million Nil 
Telex connection 32,000 43,000 20,000 
Villages with Public phones or 
exchanges 

32,000 43,000 60,000 

Public call officers in cities and 
towns 

20,000 35,000 1 million 

Voice/data in business/Industry Negligible 10,000 8,00,000 

25% of the urban population has 90% of all telephone less than 6% of 5,75,000 villages have 
public telephones of 3,000 cities, 400 have international STD facilities. 

There are 33 earth satellite stations providing 4,000 trunk circuits.  
Source: Telecom Mission Draft Report, Department of Telecommunication (DOT), New Delhi. 

3.7.4 National Telecom Policy 1994 
The important landmark in the Indian telecommunication development was the announcement 
of the National Telecom Policy (NTP) in May 1994. It was the brainchild of N. Vittal, the 
secretary of Dot. The major objective of the NTP will be as follows. 

(a)  The focus of the telecom policy shall be telecommunication for all and telecommunication 
within the reach of all 

(b)  Provision of certain basic Telecom services to all villages as early as possible. 

(c)  The quality of Telecom services should be of world standard. The objective will also be to 
provide widest permissible range of services to meet the customer's demand at reasonable 
prices. 

(d)  The defense and security interests of the country will be protected[9]. 

The Telecom policy envisages many value-added services to Indian subscribers, they are, 

1. Paging Service 
Paging has emerged as an integral part of business and personal communication world wide due 
to its speed, mobility and low cost. A pager is a handheld, any-way wireless communication 
device that receives numeric or alphanumeric messages. 

Three categories of people are essential in paging services, the sender who sends the message, 
the paging operator who beams the message and the receiver who is the target of it. There is 
also auto-paging facility which bypasses the operator. Each pager will have identification 
number (Subscriber number). In order to send the message, the sender has to dial a four-digit 
number (Paging Access Number) in his or her telephone and tell the identification number and 
message to the service operator. The message is entered into a computer and immediately 
transmitted throughout the operating area. 

The receiver's pager vibrates or beeps and displays the message. The messages can also be 
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stored in the memory of the pager depending on its storage capacity. All this takes one minute 
or so. 

There is no direct application of pagers in libraries or Information centers. However, in rare 
cases this can be used to provide information to a user who cannot wait for the information to be 
delivered through telephone [10]. 

2. Cellular Mobile Phones 
Cellular Service is a terrestrial Radio based service providing two way communications by 
dividing the servicing area into a regular pattern of Sub-Areas or Cells. Each cell will have a 
base station with a low power transmitter or receiver. The base station receives, transmits, and 
routes the call to and from the users in its service area. All base stations are connected to a unit 
called the mobile services switching center (MSC). 

The MSC carries out several complex functions like locating the mobile user, establishing 
connection and traffic management. It also shifts the calls as users move, say in a car, from one 
cell to another while the call is going on. MSC serves as an interface between the cellular 
network and Public Telephone System so that cellular service users can make or receive local, 
STD and International calls. 

Telephone linked with the computer is emerging as the hub of all information transmission 
activities and therefore cellular phones are a boon to those who want information 
instantaneously from Libraries or Information centers, irrespective of the place at which they are 
stationed. In a country like India where terrestrial based phone services are of poor quality, 
mobile phones have appeared as a savior, at least for the privileged class. 

3. Data Services 
The rapid developments in telecommunication technology have made it possible to access data 
stored anywhere in the world. It is very well acknowledged that for speedy growth of industry 
and commerce. The DOT has ventured on a number of projects. Most prominent among them is 
the launching of Remote Area Business Message Network. (RABMN) in 1991. 

The most successful contribution of DOT is the 1-NET, the packet switched public data network 
which become operational in 1994. "Many Libraries and Information Centers in India utilize 
this network to access online databases offered by DIALOG, STY, ESA/IRS and so on"[11]. 

4. Video Conferencing 
Video Conferencing IS a method of holding conferences by transmitting and data 
communication networks, so that participants can both see and hear each other. It allows people 
in different locations within India and overseas to meet face to face while being physically 
thousands of kilometers apart. 

Globalization is happening fast and communication technologies are helping eradicate 
geographical boundaries. Video is gaining importance due to cross-cultural engagement 
between employees and organizations. As per Frost&Sullivan survey, the videoconferencing 
market in 2005-06 touched Rs 65.6 crore and is likely to grow at a CAGR of 24.9% till 2011. 
As convergence brings voice, data, and video onto the same network, new technologies are 
rewriting the rules of collaboration. In the past, videoconferences in particular have been 
difficult to set up, challenging to use, and frequently unsatisfying in their ability to replicate in-
person meetings and the benefits of face-to-face interaction. To improve this situation, 
companies are working on new technology that delivers a unique, in-person experience over the 
converged network. "Conferencing solutions are becoming more and more integral part of the 
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corporate strategy of the enterprises at all levels, be it tele-presence solutions or the basic 
desktop conferencing," says Lars Ronning, president, ANZ, NSEZ and India, Tandberg. 

With the onset of 3G videoconferencing as well as increasing popularity of software-based 
solutions and interest in enhanced collaborative tools, the markets are providing vast 
opportunities for growth as videoconferencing is increasingly offered as part of the product mix 
by various solution providers. 

"While developments in telemedicine, distance learning, and e-Governance are also likely to 
contribute to the spread of video as part of unified communication solutions, there is strong 
evidence that point-to-point, standalone videoconferencing solutions are expected to all but 
disappear, as the shift to IP accelerates and vendor partnerships continue to drive the 
convergence landscape," says Yugal Sharma, country manager, India and SAARC, Polycom. 

Growing in India 
The growth of the overall Asia Pacific videoconferencing endpoints markets are expected to be 
led by the corporate sector, where converged voice, data, and video solutions are likely to have 
their strongest appeal, primarily as productivity tools for knowledge workers. The 
videoconferencing market in India offers great potential for growth too. There is a growth 
explosion expected (30% for the next two years) in the medium-term, beyond which growth 
rates will stabilize at 22%. Growth is witnessed not only in the large enterprise segment; but 
even small and medium businesses are adopting videoconferencing solutions, recognizing the 
vast benefits they offer. Notable developments in recent months include prominent mergers and 
continued progress in migration from Integrated Services Digital Network (ISDN) to Internet 
Protocol (IP) Network. In the coming years, factors like cost of ownership, maintenance of 
infrastructure, and general perception that people had about conferencing as a luxury and a 
hassle is slowly dying. "With the introduction of the concept of high definition, 
videoconferencing is likely to gain momentum and we really see this growing at rapid pace." 
Minhaj Zia, business development manager, Unified Communication, India and SAARC, Cisco. 
Also with the wide scale adoption of ICT technologies and high definition solutions, we are 
heading toward a bright future. 

Videoconferencing Spreads 
Videoconferencing as a technology has now started moving out of conference rooms. The 
industry is now gradually moving from group systems to desktop videoconferencing systems. 
Apart from large enterprises, small and medium enterprises are also adapting videoconferencing 
solutions. Enterprises today are looking forward to leading edge technology, flexible 
conferences, flexible deployment, common management suites, highly scalable solutions, secure 
VoIP conferencing, embedded multipoint options and more in videoconferencing solutions. 
Videoconferencing, therefore, spells power of integration, bringing some inherent advantages 
within your reach. With 3G coming in, another evolutionary step is from desktop to mobiles 
being able to communicate wherever you are. Home Office solutions are also picking up 
significantly. We are offering 4-5 solutions for Home Offices and this is being mainly driven by 
increased emphasis on work life balance and to get information on the go. According to K 
Shivashankar, country manager, LifeSize India, "Conferencing is absolutely moving out of the 
business world and into the home. The optimal form factor is still to be determined as cost and 
ease-of-use will be critical components, but the idea of having high definition 
videoconferencing as an essential day-to-day communications element for the consumer is only 
a matter of time." 

Business conferences and decision-making options depend critically upon the availability of 
information at the right time. In order to save time, business meetings are increasingly being 
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conducted over telecommunication networks with the help of videoconferencing. Conferencing 
solutions provider offers a richer and more intimate communication environment, which makes 
interaction of any sorts convenient, effective and easy. 

Technology Shift 
Technologically, a massive migration is happening from circuit-switched ISDN transmission to 
packet switched IP networks. IP promises easier management, lower costs, higher bandwidth 
calls enabling higher quality audio and video, and integration to corporate IT mainstream. This 
technological shift has also lead to easier deployment of videoconferencing solutions. Other 
than that improvement in video systems in terms of price, performance and feature richness, 
new recommendations from ITU to make IP connectivity between different network providers 
standardized, standard data collaboration tools such as H.239 have all taken videoconferencing 
to new heights. 

The Challenges 
Despite its inherent technological and cost advantages, videoconferencing over converged 
network faces certain challenges that impede its growth. In India, the biggest challenges were 
regulatory restrictions imposed by the Indian government and interoperability issues that result 
from lack of standardization. Moreover, there is lack of education and low awareness on the 
business benefits of conferencing solutions. Factors like cost of ownership, maintenance of 
infrastructure, and the general perception about videoconferencing as an item of luxury could 
possibly impact growth of this market. "At present, most of the enterprises connect via ISDN. 
However, Internet based connections are increasing in popularity and many public rooms have 
come up in India, which allow these conferencing over IP network. Having said this, bandwidth 
issues at the backend need to be addressed to ensure that full benefits of videoconferencing can 
be availed," says Shivashankar. 

Fortunately, broadband is fast becoming all pervasive in India and looking ahead IP-based 
networks will play a critical role in advancing the broadband penetration in the country. 
Bandwidth availability and the price of bandwidth will also be driving adoption of 
videoconferencing. India is a growing economy and there is immense competition among the 
companies. Pressure to be more productive at lower costs, short time to market and being able to 
reach people are pertinent for the companies to gain competitive edge, and these requirements 
are driving adoption of videoconferencing in the country. 

Reality Bites 
After a decade of languishing in the dark corners of the communication market, telepresence 
emerged as the most promising conferencing trend in 2006. After the launch of HP's Halo, 
Cisco launched its Telepresence Meeting System solution along with Polycom's real presence 
solutions RPX series. These solutions added a new meaning to two-way interactive visual 
communication and exceeded the boundaries of traditional videoconferencing system. Interest 
of fortune 500 companies in high performance immersive visual communications that are highly 
reliable and easy to use has given a much required take off to the telepresence segment, despite 
the high initial costs and operating costs of such systems. 

In some cases, these products use a room-within-a-room environment along with life-size 
images, and high-definition resolution with spatial and discrete audio to create a live, face-to-
face meeting around a single 'virtual' table. These systems use the standard IP technology 
deployed in corporations today, and run on an integrated voice/video/data network. Such 
systems support high-quality, real-time voice and video communications with branch offices 
using broadband connections. They also offer capabilities for ensuring quality of service (QoS), 
security, reliability, and high availability for high-bandwidth applications such as video, 
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particularly high definition video, which can require 1Mbps to 5Mbps, depending upon the 
resolution. 

Telepresence is a videoconferencing experience that creates the illusion that the remote 
participants are in the same room. There are four key elements that are kept in mind for 
generating this experience; these include high quality audio video, simplicity, high reliability 
and environmental excellence. 

"Polycom truly believes that India is a ripe market for a space that is worth around $3 bn 
worldwide as per various research agencies. Potential applications would span across areas like 
boardroom meetings, corporate conferences, high-end surgeries, operation theaters, education 
and distance learning etc," says Yugal Sharma of Polycom. 

Telepresence solutions are designed to deliver an all-immersive experience and typically require 
4-24 Mbps of high performance and high QoS IP bandwidth. That usually means a dedicated 
network is required. 

As more and more organizations join effective visual collaboration networks, the utility, value, 
and RoI of being connected to these networks grow, creating the same potential for exponential 
growth that characterized telephony and the Internet. 

Over the next decade, virtually every Global 5000 Company will adopt a technology allowing 
them to interact with people, no matter how far away, as if they were in the same room. The 
technology is called telepresence, and a variety of Fortune 1000 organizations already started 
using it, reporting both satisfaction and a strongRoI. 

Future Scope 
"Videoconferencing is moving beyond corporate to the government sector, judiciary, distance 
learning, entertainment and telemedicine," says Shivashankar. There is an increased use of 
videoconferencing systems for interviewing candidates, interaction with relatives settled abroad, 
reviews and meetings, product launches, press conferences and auditioning actors. 
Videoconferencing promises applications also in healthcare, education, and government 
segments, as prices for hardware and bandwidth reduces and awareness about the technology 
spreads in the market. 

Gone are the days of extended travel, waiting in long airport security lines, travel delays, 
inflated travel budgets and lost productivity. As organizations become more diverse in business 
applications, acquisitions and mergers become more common and multi-national work forces 
become the standard, decision makers are looking for ways to make communicating among their 
knowledge workers easy. 

Collaborative technologies will enable business partners to easily switch back and forth from 
web, video and audio conferencing to see and hear each other and to share documents and 
information in real time. Today's enterprises are also looking forward to leading edge 
technology, flexible conferences, flexible deployment, common management suites, highly 
scalable solutions, secure VoIP conferencing, embedded multipoint options and 
videoconferencing solutions. 

Today, networks are becoming increasingly scalable and enterprises are realizing the benefits of 
having all the applications on the network. The real impact of videoconferencing technology can 
only be realized when the user's experience is close to natural face-to-face meeting, and 
telepresence in this respect has already started revolutionizing room based videoconferencing 
services. 
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India will be one of the biggest markets worldwide for videoconferencing solutions. The 
enterprise user is getting financially stronger and as now they care competing globally, they 
need to be more productive and lower the costs of videoconferencing solutions. 

3.7.5 Need for a New Telecom Policy 
In addition to some of the objectives of National Telecom Policy (NTP) 1994 not being 
fulfilled, there have also been for reaching developments in the recent past in the Telecom IT, 
consumer Electronic and media industries world wide. Convergence of both markets and 
technologies is a reality that is forcing realignment of the industry. At one level, telephone and 
broadcasting industries are entering each other's markets while at another level, technology is 
blurring the difference between different conduit systems such as wireline and wireless. As in 
the case of most countries separate license have been issued. In our country for basic, cellular, 
ISP, satellite and cable TV operators each with separate industry structure. Terms of entry and 
verifying requirement to create infrastructure. However, convergence now technically allows 
operators to use their facilities to deliver some services reserved for other operators, 
necessitating a 'relook' into the existing policy framework. The new telecom policy framework 
is also required to facilitate India's vision of becoming an IT superpower and develop a world 
class telecom infrastructure in the country. 

Hence, in 1998, a group on telecommunications had been constituted under the chairmanship of 
Deputy Chairman, Planning Commission. Among its terms of reference, it has to make 
recommendations on the proposed New Telecom Policy 1999. 

3.7.6 Objective of the NTP 1999 
The objective of the NTP 1999 would be as under, 

1. Access to telecommunication is of utmost importance for achievement of the countries social 
and economic goals. Availability of affordable and effective communication for all citizens is at 
the core of the vision and goal of the telecom policy. 

2. Enocourage development of telecommunications infrastructure in the rural and remote areas 
of the country. 

3. Create a modem and efficient telecommunication infrastructure taking into account the 
convergence of information technology, media telecom and consumer electronics and thereby 
people India into becoming a IT super power. 

4. Convert PCO's into public Teleinfocentres having multimedia capability, especially ISDN 
server remote database access, Government and community information system etc. 

5. Strengthen research and development effort in the country and provide an impetus to build 
world class manufacturing capabilities and achieve efficiency and transparency in spectrum 
management. 

3.8 ADVANTAGES FOR LIBRARIES 
Information flow from the organization to the employee and vice versa is maintained through a 
variety of electronic means including Telephones facsimile machines, computers, printers and 
extensive array of software. Telephones play an important role in the library array of software. 
Telephones play an important role in the library services and overall management the single 
most important factor which must be kept in mind by libraries and information centers 
considering telecommunication facilities is that both employer and employee must clearly 
understand their roles and duties in such a program what work is to be done and how is to be 
done and when is to communicated back to the office are all vital issues which need to be 
agreed upon before implementing "Telecommuting program", "telecommuting refers to the 
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employees work who do there official work at home on computer linking to the office"[12]. 

In a poor economy and libraries are struggling to contain costs in order to survive and office 
space and services represent a major part of administrative overhead. Anything that can be done 
reduce this expense and still be efficient may be worth the effort. A Telecommuting program 
allows libraries and Information Centers, to reduce space needed for employees because the 
total work force does not need to utilize the work space and equipment at the same time. 

Several studies have indicated that "telecommuting programs have enhanced productivity by at 
least 5% and usually even higher percentages"[13]. "Information Access Co., (IAC) 
implemented a telecommuting program which began as a way to retain skilled employees but 
expanded t become an integral part of the corporate culture. IAC considers this program 
successful and vital to keeping employees morale high"[11]. Having a telecommuting program 
enables library management to recruit from a broader work force, such as the physically 
challenged or those lacking transportation. 

With the help of several studies, Blasie Glory report that, "Telecommuting programs eleminates 
long daily commutes and attendant costs of parking and car maintenance. Working at home also 
allows for lower childcare costs, either can dress more or a irregular basis. Clothing costs can 
also be cut as employees can dress more casually at home and have a less extensive wardrobe 
than is need to working at the library worksite."[2]. Working in a telecommuting situation also 
allows employees to tailor their work schedules in order to meet personal goals and objectives. 

In library services like SDI services, Interlibrary loan services, referral services, online 
information retrieval services etc. Telecommunication network can be effectively used. 
Moreover, it satisfies that fourth Law of Library Science: "Save the time of the reader as well as 
the staff”. 

Telecommuting is an exciting management prospect, which has unique opportunities to the 
Libraries and library users looking for ways to better their working lives and to "do more with 
less". Intercom is a system of communication with an organisation by means of microphones 
and loudspeakers. It is very useful in large libraries like university library. It facilitates quick 
verbal communications between different sections of library or Information center. 

3.9 TRENDS AND DEVELOPMENTS IN THE TELECOMMUNICATION 
ENVIRONMENT 
The global market for telecommunications is expanding rapidly. It is not a question of “demand 
pull” or “supply push”. Both are happening. The interaction of these two forces has made 
telecommunications one of the leading growth sectors in the world economy. It has also made 
telecommunications one of the most important components of social, cultural and political 
activity. 

 On the demand side, growth is pulled by an increasing reliance on telecommunications and 
information technology in every area of human life – in all sectors of economic and social 
activity; in government, in the provision of public services, and in the management of 
public infrastructures; in the pursuit of knowledge and the expression of culture; in the 
control of the environment; and in response to emergencies, whether natural or man-made. 

 On the supply side, growth is pushed by rapid technological developments which 
continuously improve the efficiency of existing products, systems and services, and 
provide the foundation for a continuing stream of innovations in each of these areas. 
Particularly noteworthy is the convergence of telecommunication, information, 
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broadcasting and publishing technologies, which has greatly enriched the communication 
choices available to consumers. 

The effect of the fundamental forces driving demand and supply has been amplified by the 
worldwide trend to liberalize markets for telecommunication and information technology goods 
and services. As a result of this trend, the majority of telecommunication networks are now 
privately owned and operated. Significant developments have also taken place to introduce 
competition at the national, regional and international levels. Of particular importance is the 
World Trade Organization (WTO) agreement to liberalize trade in basic telecommunication 
services which was concluded in February 1997 by 69 countries which together account for 
more than 90% of global telecommunication revenues. The agreement entered into force on 
5 February 1998. 

The new framework developed by WTO to govern trade and regulation of telecommunication 
services will facilitate further globalization of the telecommunication equipment and services 
industries, as well as the closely-related information technology industry. 

 In the 1995-1999 planning period, "globalization" was more a slogan than a reality, since it 
referred mainly to alliances between major operators to provide end-to-end services to 
multinational enterprises. Public networks and residential customers were relatively 
unaffected by this kind of globalization, although various forms of "alternative calling 
procedures" provided consumers in countries which allowed such practices a "poor-man's 
version" of the benefits enjoyed by big business users. 

 In the 1999-2003 planning period, globalization is likely to become much more of a reality. 
The WTO agreement will make it possible for foreign operators to have direct access 
through interconnection and interoperability to public networks in most of the world's 
major telecommunication markets, as well as to make direct investments in the 
development of those networks. 

Five years ago, few would have predicted that the Internet would emerge so rapidly as a serious 
competitive force in telecommunications. However, today's Internet is only a precursor to the 
new competitive forces that are likely to emerge in the next five to ten years in the new 
"communications and information sector" which will result from technological convergence. 

The essential lesson to be learned from the Internet phenomenon is that competition is no longer 
a public policy tool which can be introduced in a completely controlled fashion and regulated 
within the confines of the traditional telecommunication sector. Competition in 
telecommunications is rapidly becoming a true market force whose evolution cannot be planned 
by policy-makers, a force which increasingly is seen as best regulated on the basis of principles 
that are not specific to telecommunications, but derived from a broader economic, social and 
cultural perspective. 

Although far from universally accepted, the sweeping changes in telecommunications described 
above have broad support among many countries, including a number of developing countries 
who see it as the best way forward in developing their telecommunication networks and services 
to the benefit of their overall economic and social development. 

The liberalization of telecommunications does not mean an end to regulation – but it has 
changed both the role of government and the nature of telecommunication regulation: 

 In the past, most administrations of ITU Member States tended to be "all-purpose" 
creatures — policy-makers and operators which both provided and regulated 
telecommunications on the basis of a "public utility" model. 
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 The liberalization of telecommunications has been accompanied by a separation of these 
functions. The trend now is for administrations of ITU Member States to be policy-makers, 
nested within a general department of government (e.g. industry and trade); for 
telecommunications to be operated by corporations — whether public, private or mixed; 
and for "the public interest" in telecommunications to be protected by an independent 
regulatory authority. 

 In countries that have introduced partial or full competition, the model for regulating 
telecommunications is changing. Principles derived from competition law are taking their 
place alongside the classical precepts of public utility regulation. In some jurisdictions, 
sector-specific telecommunication regulation has been abandoned. 

 Again, the WTO agreement will amplify these regulatory trends. More than 60 signatories 
accounting for more than 90% of global telecommunication revenues have made 
commitments to apply in whole or in part a set of regulatory principles including 
interconnection, transparency and anti-competitive safeguards. These regulatory 
commitments, and indeed all other commitments, are subject to the WTO dispute 
resolution mechanism. They are therefore more than a voluntary code of conduct. They are 
binding commitments which are enforceable under the WTO dispute resolution 
mechanism. 

In the 1999-2003 planning period, it is likely that the trends noted above with respect to 
liberalization, competition and globalization will begin to combine in new ways that may 
ultimately change the way the telecommunication industry sees itself and is seen by its 
regulator(s) and customers. 

 Countries that began permitting competition in telecommunications 10 or 20 years ago 
generally introduced it in a planned and orderly manner: first in terminal equipment; then 
in value-added services; then in the long-distance service; and finally in local and 
international services. In addition, competition was generally permitted among different 
service providers using the same infrastructure before being allowed between different 
infrastructure providers. Even today, most countries that permit competition do so on a 
highly regulated basis 

 In this environment, the regulator must implement competitive safeguards, nurture 
competition, ensure interconnection/interoperability and ensure broad and affordable 
access to necessary services 

 As a result of technological progress, convergence and market liberalization, countries only 
now beginning to introduce competition are less likely to be in a position to plan an 
evolution of this kind 

 Even in those countries that have experience with competition, service providers and 
regulators that have based their respective plans on an orderly evolution of this kind are 
finding that the "rules of the game" are suddenly changing, that competition is coming 
from unforeseen directions, and that it cannot be regulated as it was in the past 

 More than any other phenomenon, the Internet symbolizes the changing nature of 
telecommunications. It is based on different technologies, network architectures, 
standardization and addressing schemes. Its economic foundations and charging principles 
are diametrically opposed to those of public telecommunication operators. It has 
experienced phenomenal growth and it has largely been outside government regulation. Yet 
it is emerging as a serious alternative to the traditional services provided by the 
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telecommunication industry in every market segment, from intra-corporate 
communications to public voice 

From one point of view, encouraging progress has been made in the 1995-1999 period in certain 
countries and some regions in forging the "missing link" identified by the Maitland 
Commission. Overall, the gap between developed and developing countries in access to basic 
telecommunication services is closing. However, from other points of view, new gaps are 
beginning to appear: 

 In general, the majority of the least developed countries (LDCs) have made little progress 
in the past five years in closing the gap in access to basic telecommunication services. In 
some cases, teledensity (the number of telephone lines per 100 people) has fallen, as 
population growth has outstripped telecommunication growth. New technologies such as 
global mobile personal communications by satellite (GMPCS) may help close the 
"telecommunication gap". This will only be possible, however, if their services are 
affordable to inhabitants of the LDCs. 

 There is currently an enormous gap between developed and developing countries in access 
to the Internet. Even as the telecommunication gap which has preoccupied the Union for so 
many years is beginning to close, an "information gap" of even greater proportions is 
opening up. 

 A difference in regulatory practices is emerging between countries which have decided to 
liberalize their telecommunication markets under the WTO agreements, and those that have 
not. If competition brings the first group of countries the anticipated benefits in terms of 
investment, technology transfer, innovative services and lower prices, these regulatory 
differences may become a new development gap. In this regard, it is important to recall that 
although the 119 ITU Member States that are not yet part of the WTO basic 
telecommunications agreement generate less than 10% of global telecommunication 
revenues, they include more than 45% of the world's people. 

On the eve of the 21st century, the Union thus finds itself in a dynamic situation. On the one 
hand, the goal established by the Maitland Commission of achieving universal access to basic 
telecommunications will be technically achieved, and the overall gap between developed and 
developing countries is steadily narrowing. However, at the same time, new differences are 
developing, for example within the developing world, between the LDCs and other developing 
countries, between liberalized and non-liberalized countries which may be either developed or 
developing, and between countries that are moving rapidly towards competition and those 
moving at a slower pace. 

This raises important questions in relation to the vision of the global information society (GIS). 
This vision was the subject of considerable discussion during the 1995 — 1999 period, initially 
in the G-7 group of advanced industrial economies, then in the broader international 
community. Today, the basic ideas behind the concept of the GIS have been broadly accepted 
and indeed endorsed. In this vision, all forms of economic, social, cultural and political activity 
will increasingly depend on access to the telecommunication and information services provided 
by the global information infrastructure (GII). The rapid development of electronic commerce 
on the Internet is one tangible example of how the GIS is becoming a reality. The challenge 
facing the international community is to find ways to ensure that the GIS is truly global, and that 
people everywhere are able to share in its benefits. 

3.9.1 Very Small Aperture Terminal (VSAT) 
VSA T's networks facilities either one way applications like information dissemination, training 
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and advertising or two way communications like facsimile and document transfer, digital voice, 
compressed video, reservation system, file transfer etc. There is a tremendous potential for 
VSAT in networking Library services throughout the country. Library networks like 
INFLIBNET can profitably make use of them",[14]. 

"The Project entitled TITAN (Telemetry Instrumentation and Telecommunication in an 
Automated Network) utilities as integrated communication, telemetry; computer based remote 
monitoring and electronic control system. It is setting up communication and Tele-supervisory 
control systems. The equipment, direct to line multiplex equipment, electronic telephone 
exchanges, computer based Tele-supervisory control system large antennae for satellite earth 
stations and electrons for the earth stations"[15]. 

3.9.2 The ISDN 
The story of ISDN is about twenty-five years old. ISDN is a type of network which is going to 
integrate a large number exist, today separately like telephone, telex, data, image, video Tex etc. 
It has come about due to greater demands by users of the existing services as regards the 
performance and flexibility, which led to an increase in the types of services each bringing a 
new network with it. 

3.9.2.1 The concept of ISDN 
According to CCITT, ISDN is an end to end digital network that supports a wide range of 
services accessible by a limited set of standard multiplication user network interfaces. His 
approach allows users to connect their telephones, data, text and low speed video terminals to 
the same link and removes the need of separate accessing links for each type of service, as is the 
practice today. 

Another important characteristic of ISDN is the separation of information from signaling and 
management functions. Thus one could implement ISDN as a single all encompassing digital 
network with one integrated transport and switching fabric. 

A simplified view of ISDN architecture is explained with the help of the following figures. 

In the above model we find a device NT2 (Network termination) called PBX (Provide Branch 
Exchange) connected to NTI and providing the real interface for telephones, computers and 
other equipment's. 

CCITT (Consultative committee for International Telegraphy and Telephones) defined four 
reference points, called A, B and D, between the various devices. The 'D' reference point is the 
connection between the ISDN exchange, in the carrier's office and NTl. At pressed it is a two 
wire copper twisted pair, but be sometime, in the future it may be replaced y fiber optics. The 'C' 
reference point connects the NTI with NT2 or PBX. The 'B' reference point is the interface 
between the ISDN PBX and ISDN terminals (Telephones, Computers etc). The 'A' reference 
point is the connection between the terminal adapter and the Non-ISDN terminal. 
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Figure 11:  ISDN A schematic representation 

 

 
Figure 12: A typical ISDN system 
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3.9.2.2 ISDN and Broadcast Industry 
ISDN is used heavily by the broadcast industry as a reliable way of switching low latency, high 
quality, and long distance audio circuits. In conjunction with an appropriate codec using MPEG 
or various manufacturers proprietary algorithms, an ISDN BRI can be used to send stereo bi-
directional audio coded at 128 kbit/s with 20 Hz-20 kHz audio bandwidth, although commonly 
the G.722 algorithm is used with a single 64 kbit/s B channel to send much lower latency mono 
audio at the expense of audio quality. Where very high quality audio is required multiple ISDN 
BRIs can be used in parallel to provide a higher bandwidth circuit switched connection. BBC 
Radio 3 commonly makes use of three ISDN BRIs to carry 320 kbit/s audio stream for live 
outside broadcasts. ISDN BRI services are used to link remote studios, sports grounds and 
outside broadcasts into the main broadcast studio. ISDN via satellite is used by field reporters 
around the world. It's also common to use ISDN for the return audio links to remote satellite 
broadcast vehicles. 

In many countries, such as the UK and Australia, ISDN has displaced the older technology of 
equalized analogue landlines, with these circuits being phased out by telecommunications 
providers. IP based streaming codecs are starting to gain a foothold in the broadcast sector, 
using broadband internet to connect remote studios. However reliability and latency is crucially 
important for broadcasters and the quality of service offered by ISDN has not yet been matched 
by packet switched alternatives. 

3.9.2.2.1 United States and Canada 
ISDN-BRI has never gained popularity as a general use telephone access technology in Canada 
and the US and today remains a niche product. The service was seen as a solution in search of a 
problem,[16] and the extensive array of options and features were difficult for most customers 
to understand and utilize. ISDN has long been known by several derogatory acronyms 
highlighting these issues, such as It Still Does Nothing, Innovations Subscribers Don't Need, 
and I Still Don't kNow.[17,18] 

Once the concept of broadband Internet access came to be associated with data rates incoming 
to the customer at 256 kbit/s or more, [19] and alternatives like ADSL grew in popularity, the 
consumer market for BRI imploded. Its only remaining positive element is that while ADSL has 
a functional distance limitation, BRI has a greater limit and can use repeaters. As such, BRI may 
be acceptable in situations where the customer is too remote for ADSL to work. Widespread use 
of BRI is further stymied by some small North American CLECs such as CenturyTel having 
given up on it and not providing Internet access using it. [20]  However, AT&T in most states 
(especially the former SBC/SWB territory) will still install an ISDN BRI line anywhere a 
normal analog line can be placed and the monthly charge is roughly $55. 

ISDN-BRI is currently primarily used in industries with specialized and very specific needs. 
High-end videoconferencing made by companies such as Sony, Polycom, Tandberg, and 
LifeSize via the LifeSize Networker bond up to 8 B-channels together (using a BRI circuit for 
every 2 channels) to provide digital, circuit-switched video connections to almost anywhere in 
the world. This is very expensive, and is being replaced by IP-based conferencing, but where 
cost concern is less of an issue than predictable quality and where a QoS-enabled IP does not 
exist, BRI is the preferred choice. 

Most modern non-VoIP PBXs use ISDN-PRI circuits. These are connected via T1 lines with the 
central office switch, replacing older analog two-way and direct inward dialing (DID) trunks. 
PRI is capable of delivering Calling Line Identification (CLID) in both directions so that the 
telephone number of an extension, rather than a company's main number, can be sent. It is still 
commonly used in recording studios, when a voice-over actor is in one studio, but the director 
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and producer are in a studio at another location. The ISDN protocol delivers channelized, not-
over-the-Internet service, powerful call setup and routing features, faster setup and tear down, 
superior audio fidelity (as compared to POTS (plain old telephone service), lower delay and, at 
higher densities, lower cost. 

India 
Bharat Sanchar Nigam Limited, Reliance Communications and Bharti Airtel, are the largest 
communication service providers, offers both ISDN BRI and PRI services across the country. 
Reliance Communications and Bharti Airtel uses the DLC technology for providing these 
services. With the introduction of broadband technology, the load on bandwidth is being 
absorbed by ADSL. ISDN continues to be an important backup network for point-to-point 
leased line customers such as banks, Eseva Centers [21], Life Insurance Corporation of India, 
and SBI ATMs. 

Japan 
In Japan, it became popular to some extent from around 1999 to 2001, but now that ADSL has 
been introduced, the number of subscribers is in decline. NTT, a dominant Japanese telephone 
company, provides an ISDN service with the names INS64 and INS1500, which are much less 
recognized than ISDN. 

United Kingdom 
In the United Kingdom, British Telecom (BT) provides ISDN2e (BRI) as well as ISDN30 
(PRI). Until April 2006, they also offered services named Home Highway and Business 
Highway, which are BRI ISDN-based services that offer integrated analog connectivity as well 
as ISDN. Later versions of the Highway products also included built-in Universal serial bus 
(USB) sockets for direct computer access. Home Highway has been bought by many home 
users, usually for Internet connection, although not as fast as ADSL, because it was available 
before ADSL and in places where ADSL does not reach. 

France 
France Telecom offers ISDN services under their product name Numeris (2 B+D), of which a 
professional Duo and home Itoo version is available. ISDN is generally known as RNIS in 
France and has widespread availability. The introduction of ADSL is reducing ISDN use for 
data transfer and Internet access, although it is still common in more rural and outlying areas, 
and for applications such as business voice and point-of-sale terminals. 

Germany 
In Germany, ISDN is very popular with an installed base of 25 million channels (29% of all 
subscriber lines in Germany as of 2003 and 20% of all ISDN channels worldwide). Due to the 
success of ISDN, the number of installed analog lines is decreasing. Deutsche Telekom (DTAG) 
offers both BRI and PRI. Competing phone companies often offer ISDN only and no analog 
lines. However, these operators generally offer free hardware that also allows the use of POTS 
equipment, such as NTBAs with integrated terminal adapters. Because of the widespread 
availability of ADSL services, ISDN is today primarily used for voice and fax traffic, but is still 
very popular thanks to the pricing policy of German telecommunication providers. 

Today ISDN (BRI) and ADSL/VDSL are often bundled on the same line, mainly because the 
combination of ADSL with an analog line has no cost advantage over a combined ISDN-ADSL 
line. Some German operators started to implement Next Generation Networking, generally 
realized via DSL and unbundled local loop. However, a few operators offer the same services 
via the cable television infrastructure or, in selected areas, via FTTH. Because of the popularity 
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of ISDN, virtually all these telecommunication providers bundle their products with residential 
gateways that include both integrated analog telephony adapters and ISDN-NGN adapters. 

Greece 
OTE, the incumbent telecommunications operator, offers ISDN BRI (BRA) services in Greece. 
Following the launch of ADSL in 2003, the importance of ISDN for data transfer began to 
decrease and is today limited to niche business applications with point-to-point requirements. 

Other ISDN providers are Reliance, and VSNL. 

International deployment 
A study [24] of the German Department of Science shows the following spread of ISDN-
channels per 1000 inhabitants in the year 2005: 

 Norway 401 

 Denmark 339 

 Germany 333 

 Switzerland 331 

 Japan 240 

 UK 160 

 Finland 160 

 Sweden 135 

 Italy 105 

 France 85 

 Spain 58 

 United States 47 

3.10 IMPLICATIONS OF RECENT POLICY AND REGULATORY TRENDS FOR THE 
FUTURE DEVELOPMENT OF WIRELESS TELECOMMUNICATIONS 
The purpose of this section of the report is to briefly review the legislative and regulatory trends 
that will influence the future development of wireless systems and services. It is beyond the 
scope of the report to examine each legislative and regulatory action in detail and, besides, the 
regulatory proceedings are moving at such a pace that the discussion would become quickly 
outdated. Instead, the broad trends in policy and regulation will be described and examined in 
terms of their implications for future developments in radio-based systems and services. 

The general trends that can be identified include (a) the reallocation of spectrum from Federal 
government use to non-Federal government use, (b) the allocation of more spectrum for mobile 
as opposed to fixed applications, (c) the use of auctions to assign spectrum to particular users, 
(d) increased licensee flexibility in the use of assigned spectrum, (e) continued support for 
unlicensed services, (f) increased competition in the provision of all telecommunications 
services, including radio-based services and (g) increased reliance on voluntary standards. 
Under the Communications Act of 1934 (as amended), the FCC only has jurisdiction over non-
Federal government spectrum. Jurisdiction over spectrum licensed to Federal agencies resides in 
the Executive Branch. As a result of legislative actions taken in recent years, substantial blocks 
of spectrum have been transferred from Federal government use to private and commercial uses 
under the jurisdiction of the FCC. Arguably, the motivation for this transfer stemmed from (1) 
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the belief that the Federal government did not need all of the spectrum that it controlled and (2) 
the interest in collecting additional revenues by auctioning the transferred spectrum. In any 
event, the result has been a substantial shift of spectrum to the FCC. 

In addition to more spectrum being made available for commercial and private uses, the FCC 
has taken steps to increase the amount of spectrum available for mobile radio use. For example, 
the FCC released a significant amount of additional spectrum for narrowband PCS (i.e., one-
way and two-way paging systems) and reallocated spectrum previously used for fixed point-to-
point microwave services to broadband PCS as discussed earlier. Moreover, as part of its 
proceeding dealing with the Advanced Television Service (or Digital Television -- DTV -- as it 
is now referred to), the FCC recently suggested the possibility of reallocating television 
broadcast spectrum to land mobile radio use. It is likely that this trend to allocate more spectrum 
for mobile services will continue. 

Another clear trend is for the FCC to give its licensees more flexibility in how they use the 
spectrum that has been assigned to them. This increased flexibility includes the ability to 
provide different services and to use different technologies. As discussed before, the providers 
of trunked radio dispatch services have been given the right to offer interconnected mobile 
telephone service. Similarly, FM broadcasters have been given the right to offer radio paging 
services, utilizing unused spectrum within the channels that they have been assigned and, more 
recently, cellular and PCS providers have been given permission to not only provide mobile 
services, but fixed (e.g., wireless local loop) services as well. These are all examples of 
increasing service flexibility. In terms of technology flexibility, there is also a clear trend to 
allow licensees to choose whatever technology they want as long as they don't cause harmful 
interference to other licensees. Thus, for example, the new PCS licensees are free to choose the 
multiple access technique that they think will best meet their business plans. This trend toward 
more flexibility stems from two thoughts. First, there is a feeling that the markets and 
technologies are changing so fast that the private sector is in a better position to choose what 
services to offer and what technology to deploy. Second, in terms of new spectrum to be 
auctioned, the value of the resource (and hence the revenues collected for the Federal treasury) 
is increased if the licensees have the ability to offer the most financially valuable service and the 
most cost-effective technology. For these reasons, many observers expect that such flexibility 
remain a key component of spectrum management policy in the future. 

Still another clear trend is for the FCC to support spectrum allocations for unlicensed use. In the 
unlicensed radio bands, interference is controlled by regulating the technical characteristics of 
the equipment (e.g., by limiting transmitter powers to very low levels). Because the costs of 
licensing are eliminated and the other entry barriers are so low, manufacturers have produced a 
plethora of different equipments, including the extremely successful cordless telephones 
discussed earlier. Indeed, the small radios that are already embedded in such devices as crib 
monitors, garage door openers, intrusion alarms, and some wireless LANS operate as unlicensed 
apparatus under the Commission's rules. The FCC currently is considering proposals for a high 
performance, unlicensed service that would facilitate limited range but high-speed access to the 
Internet (or, more broadly, the National Information Infrastructure -- NII). While the past 
success of the unlicensed services suggests continued support for them in the future, there are 
offsetting pressures. First, spectrum that is set aside for unlicensed use cannot be auctioned 
since no exclusive use is involved. Second, there is concern that, without the property-like rights 
that are associated with many of the licensed services, the licensees will not have the incentive 
to use the spectrum efficiently. Thus, while the trend toward support for unlicensed services 
seems clear, it must be moderated by these other considerations. 
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Several years ago, the FCC received temporary authority to use auctions in assigning radio 
licenses. Thus far, the auctions have been regarded as very successful in terms of both assigning 
the spectrum quickly and raising money for the Federal treasury. For these reasons, plus the 
continued Federal budgetary pressures, many observers expect the auction authority to be 
renewed. 

For several decades the FCC has strived to introduce more competition into the 
telecommunications industry generally and into the mobile radio services specifically. The 
Commission did so under legislation (the Communications Act of 1934) that was badly outdated 
and which did not contain language that called for reliance on competition rather than monopoly 
in the provision of telecommunications services. In early 1996, of course, the Congress passed 
and the President signed into law, the Telecommunications Act of 1996. Among other things, 
the new legislation mandated the promotion of competition and consumer choice in 
telecommunications services. Thus, it is clear that increased competition will continue to be the 
trend in the provision of mobile services as in telecommunications services more widely. 

3.10.1 Future Technological Developments 
The purpose of this section of the report is to speculate (hopefully in an informed way) on the 
longer term trends in wireless telecommunications technologies and services and to evaluate 
those trends in terms of their implications for people with disabilities. While it is very risky to 
speculate on future developments in a field that is changing as fast as wireless communications, 
there does seem to be a certain amount of concensus about broad trends. 

3.10.2 Communicating Anytime, Anywhere, and in Any Mode 
There seems to be a wide acceptance of the notion of being able to communicate anywhere, 
anytime and in any mode. This notion, or vision, of course, encompasses not only the wireline 
networks but, by necessity, wireless networks as well. Certainly this vision is consistent with 
technological, marketplace, standards-making, and policy/regulatory trends that are evident 
even today. For example, it is consistent with the medium term trends toward improved 
coverage, integrated service provision, and improved functionality as identified in Section 
IV.C.1. Realization of the vision will also be facilitated by the development of software 
programmable, multiband, multimode radios as described in Section IV.A.7. Software 
programmable radios will allow a subscriber unit to adapt its modulation, multiple-access 
method, and other characteristics to be able to communicate with a wide range of different 
systems and more efficiently support diverse voice, data, image and video requirements. 
Likewise, a single base station unit will be able to adapt its characteristics to support older 
generations of subscriber equipment while retaining the ability to support future developments 
through software changes. Thus, even current trends support the notion of the user being able to 
communicate anywhere, anytime and in any mode using the most efficient and economic means 
available. 

3.10.3 Extending Multimedia and Broadband Services to Mobile Users 
It has been widely observed that once people experience and get used to certain computer or 
communications services or capabilities in the office or at home, they soon want the same 
service or capabilities while they are away from those locations. This phenomenon is readily 
observable in personal computers where features and functions available on desktop systems 
quickly migrate to laptop computers that users can carry with them. One clear trend in both 
computers and communications is toward supporting multimedia applications -- i.e., 
applications that may combine sound, data (including text), image and video components. Thus, 
it is envisioned that as such multimedia applications grow in popularity, consumers will want 
similar multimedia capabilities delivered to them when they are away from their office or home. 
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Providing for the electronic transport of multimedia services is a challenging one because of the 
inherent differences in voice, data, image and video traffic as explained earlier. In the wireline 
network, a clear trend is towards the use of the asynchronous transfer mode (ATM) as a flexible 
format for handling, on the one hand, a mix of realtime, interactive, delay-sensitive traffic such 
as two-way voice and, on the other hand, non-realtime, less interactive, nondelay-sensitive 
traffic such as electronic mail. Multimedia traffic is also characterized by both continuous bit 
rate sources and variable bit rate sources. Examples of continuous bit rate sources include low-
speed digital voice and high-speed digital video. Examples of variable bit rate or "bursty" 
sources include data files and digital images downloading wherein the need for capacity is not 
continuous or constant but, rather, varies from zero, when no information is requested, to very 
high, when the download of a file or image has been requested from the source. 

ATM handles this mixture of continuous bit rate, variable bit rate, realtime, delay-sensitive, and 
non-realtime, delay-insensitive traffic by converting all of the information into a common 
format consisting of a sequence of fixed length cells. In other words, all of the traffic, regardless 
of type, is "chopped up" into short cells that are individually processed (switched). Each cell is 
53-bytes long. The cell, in turn, consists of a header, which is five bytes long, and the 
information "payload" which is 48-bytes long. The short, fixed length cells can be switched at 
very high speeds using the routing information contained in the header. This high-speed 
switching, coupled with a call set-up process that limits the traffic intensity on the links between 
switches, means that end-to-end delays can be limited to acceptable levels. In short, ATM 
attempts to handle the different types of traffic with their different requirements based on (a) 
packetizing the information into short, fixed length cells, (b) routing or switching the cells at 
very high speeds, and (c) a call set-up process that assures against excessive congestion (and 
resulting delays) on the links that comprise the route established during that process. Because of 
its ability to handle different types of traffic, ATM is well suited for handling multimedia 
communications. 

One of the advantages of ATM is that, just as in ordinary packet switching (and unlike in circuit 
switching), when a user is not sending information, he/she is not consuming network 
transmission resources. Moreover, when a user needs more capacity or bandwidth, he or she can 
acquire it simply by utilizing more cells (up to the limit imposed by the delay limitation on the 
shared links). This is often referred to as "bandwidth on demand" because the exact amount of 
bandwidth needed -- no more, no less -- can be allocated on a moment-by-moment basis. 

Extending multimedia and bandwidth on demand capabilities into the wireless environment 
presents a number of challenges. For example, ATM in the wired network has been based upon 
the availability of broadband, high-quality, low error rate transmission links (e.g., fiber optic 
cable based links) and the assumption that the end terminals remain connected to a fixed port on 
the network. In the mobile, wireless world, available bandwidths (and, hence, transmission 
rates) are typically limited by spectrum scarcity and, as discussed at length in Section II.A., the 
transmission links between the mobile and base station are often characterized by high error 
rates and rapidly changing performance. In addition, a mobile terminal that is connected to one 
port on the network one minute may be connected to another one the next. Despite these 
challenges, there is a considerable amount of research interest in wireless ATM and an entire 
issue of IEEE Personal Communications was devoted to the topic. Given this interest, the 
technological and regulatory developments that have already been described, and user demands 
to extend fixed network capabilities into the mobile environment, it seems almost inevitable that 
the vision of delivering multimedia and broadband services to mobile terminals will be realized. 
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In a recent article describing European Union supported R & D projects involving the 
development of future generations of mobile communications concepts, systems, and networks, 
the writer summarized the above two long-term trends as follows: 

From the user's perspective, the [program] will strive to ensure that current mobile services are 
extended to include multimedia and broadband services, that access to services are made 
without regard to the underlying networks, and that convenient, lightweight, compact, and 
power-efficient terminals adapt automatically to whatever air-interface parameters are 
appropriate to the user's location and desired services. 

3.10.4 Embedded Radios 
There is also a long-term trend toward, for want of a better term, embedded radios. This trend is 
comparable to the trend in microelectronics that is resulting in computer chips being installed in 
such ordinary items as automobiles, washing machines, sewing machines and other consumer 
appliances, and office equipment. They are even being installed in humans in the form of 
pacemakers and heart monitors. These devices are less visible than personal computers, 
computer workstations, and mainframe computers, but their impact on everyday life is 
significant nevertheless. 

There is a less developed but comparable trend in radio devices as well. For example, small 
radio transmitters are being placed in key chains, and the transmitter is used to communicate 
with a small receiver in a vehicle so that its doors can be unlocked remotely. Also, small Global 
Positioning System receivers are being placed in other devices such as laptop computers so that 
the location of the device can be pinpointed. Similarly, small two-way radio devices are being 
placed in laptop computers or Personal Digital Assistants (PDAs) to enable them to 
communicate via the two-way paging systems or cellular-based CDPD systems described 
earlier. It has even been reported that vending machine operators are considering putting 
microprocessors and small two-way radio devices in their machines so that they can 
automatically report when they are out-of-service, are out of a particular product, have a full 
coinbox, or are being physically abused. This means that, in the long term, radio 
communications devices will increasingly be placed or embedded in other equipment just as 
computer chips have been placed in such ordinary items as consumer appliances. This will bring 
not only computer power to such equipment, but communications power as well. 

3.10.5 Evaluation of Long-Term Trends 
Like the medium term trends evaluated earlier, these long-term trends in wireless 
telecommunications technology and services would appear to generally bode well for 
Americans with disabilities. Certainly the ability to communicate anytime, anywhere, and in any 
mode has the potential of providing substantial benefits to disabled Americans. The long-term 
trend toward embedded radios also has the potential for providing substantial benefits because it 
will allow communications capabilities to be extended to not only general purpose devices 
utilized by the disabled, but also to specialized devices as well. 

In a recent paper entitled "Access to the NII and Emerging Information Technologies by People 
with Disabilities," the authors described combinations of new technological developments that 
would provide powerful new capabilities and opportunities for individuals with disabilities. One 
potential example, a listening pen, was described as follows: 

Listening Pen 
An individual who is deaf may carry a small directional microphone which looks like a pen or is 
worn as part of their eyeglasses. When talking with someone, they would point the "pen" toward 
the individual's mouth. The speech would be picked up and sent out digitally over the net to 
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powerful filter and speech recognition software running on a large computer. The result could 
be sent back to a small virtual display mounted to the deaf individual's glasses, which would 
project the image so that it appeared to float in front of them. In this fashion, the person who 
was speaking would have their words literally "written all over their face." Using voice print 
technology, it would even be possible for the speaker to be identified, if for example the person 
was sitting at a meeting where different people around the room were speaking in a mixed 
fashion. By using remote computing connected via wireless networks, the individual who was 
deaf could have access to much more powerful speech recognition algorithms than they would 
be able to or care to carry with them all day. In fact they may be paying a small service charge 
to use search recognition algorithms, owned and maintained by a network service bureau, which 
would otherwise be too expensive for the individual to afford and too rapidly changing for the 
individual to keep up with. 

The concept of the embedded radio would allow a small two-way radio to be built into the pen. 
It would allow (a) the speech to be sent to a powerful workstation computer containing powerful 
filter and speech recognition software and (b) the speech that has been converted to text to be 
received back from the workstation for projected display. Communications in both directions, 
from the pen to the workstation and back to the display, would utilize an in-house wireless 
LAN. Or, if more mobilility were required, a larger, more powerful radio could be used with 
terrestrial and satellite based networks as described earlier. Finally, if it was a software defined 
or programmable radio, the end user transmitting and receiving equipment could be used for 
text telephone (TTY) service, to retrieve fax messages or voice mail messages that the network 
has converted to text, or to browse the Internet. In short, this is an example of where wireless 
technology can be used to extend network-based computer power to the end user "anytime, 
anyplace, and in any mode." 

The same paper also described a hypothetical device called "The Companion." As the authors 
conceived it, this device containing computer-based artificial intelligence would assist people 
with cognitive impairments. This clever concept will not be described in detail here, but it is 
interesting to note that it includes communications capabilities. For example, the device would 
include a position location system to pinpoint the individual's location at anytime. By knowing 
the precise location of the individual (e.g., at home, at the bus stop, or at work), the device could 
tailor its assistance appropriately. With communications capabilities, the device could link to a 
more powerful central computer resource or to a human operator for "more serious problem-
solving and for all of the situations where the limited artificial intelligence of the current device 
is not able to help." 

The remaining one of the three long-term trends, the extension of mobile services to include 
multimedia and broadband services, would also appear to be beneficial to the disabled, with an 
important caveat. Like the population at large, the benefits of higher speed wireless (broadband) 
networks with shorter transmission delays are significant because they allow, for example, the 
downloading of more detailed information in a shorter time. For example, they would allow the 
downloading of a more detailed, color map to a lost motorist or to The Companion device 
carried by a person with a cognitive impairment. The danger, and associated caveat, stems from 
the fact that the higher transmission speeds encourage more use of bandwidth intensive visual 
information which may make a service less accessible to visually-impaired individuals. And, 
more generally, as noted in a recent report by the Blue Ribbon Panel on National 
Telecommunications Policy, "Graphical User Interfaces (GUIs) and touch screens, which are 
becoming so prevalent, cannot be used by blind, visually-impaired and some mobility impaired 
individuals." Similarly, the addition of voice messages into a multimedia computer-based 
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presentation may create barriers for deaf or hard of hearing people while the addition of video 
clips may create barriers to visually-impaired people. 

Thus the extension of mobile services to include multimedia and broadband services is a classic 
example of a two-edged sword. On the one hand, they hold the promise of significantly 
increasing the ability of people with some types of disabilities to access and use information 
more readily and to communicate more widely with all members of society. Properly applied, 
the technology can make their disabilities invisible or irrelevant and thereby allow them to more 
fully participate in -- and contribute their talents to -- the community at large. On the other hand, 
they can prevent persons with certain types of disabilities from gaining access to needed 
information, from using the information, and from communicating more readily. They can also 
improve the accessibility or usability for individuals with certain disabilities while lessening 
accessibility and usability for individuals with other disabilities. It should be emphasized that 
these advantages and disadvantages of these broadband and multimedia capabilities for the 
disabled are not unique to wireless. They apply equally well to wired services. Viewed in that 
way, wireless becomes almost totally an advantage for the disabled as it is for the public at 
large. 
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4. INTRODUCTION 
Optical communications are a resent addition to the armoury of telecommunication systems. 
Their main use so for as been in long distance digital networks. Here light is the carrier of 
information and optical fibers are the medium of transmitting the light signals. An optical cable 
is analogus to wires and cables used to electrical transmissions system. 

4.1 OPTICAL FIBERS 
Optical fibers are made of glass, which in turn, is made from sand, an inexpensive raw material 
available in unlimited amount. The glass used for modem optical fibers  
is so transparent that "if the oceans were full of it instead of water, the seabed wood as visible 
from the surface as the ground is from an airplane on a clear day"[l]. 

Fiber optic cables are similar to coaxial cables, except without the braid. At the center is the 
glass core true, which the light propagates. In multimode fibers, the core is fifty Microns in 
diameter, about the thickness human hair. In single-mode fibers are more expensive but can be 
used for longer distances currently available single mode fibers and transmit data at served Gbps 
for 30 km. Even higher data rates have been achieved in the laboratory for shorter distance. 
Experiments have shown that powerful lasers can drive a fiber 100-km long without repeaters, 
although at lower speeds. 

The core of the fiber cables are surrounded by a glass 'cladding' with a lower index of refraction 
than the core, to keep all the light in the core. Next comes a thin plastic jacket to protect the 
cladding. Fibers are typically grouped together in bundles, protected by an outer sheath. 

4.2  DIFFERENT  TYPES OF OPTICAL COMMUNICATION SYSTEM 
Optical communication system can be categorized on the basic of transmission medium, 
wavelength and signal used to transmit the information,[2]. 

4.2.1  Free Space Optical Communications 
A free-space optical channel exits, between orbiting satellites. A free space channel between 
satellite is in some sense, ideal, it doesn't distort or attenuate the light beam. For this application, 
the laser is the best source because; its spatially coherent radiation can be confined to a much 
smaller angle of divergence than can the inherent radiation from other sources. 

4.2.2  Atmospheric of Optical Communications 
An atmospheric optical channel exits between satellite to earth communication and Terrestrial 
communications. The Earth's atmosphere strongly influence the light transmission. 
Transmission losses are low in clear weather. However minute temperature gradients along the 
path of the light beam cause beam to broden and bend so that even in clear air the degradation 
can be serve over longer paths. 

4.2.3  Optical Fiber Communication 
Optical fiber cables are the important medium of information flow, used in Telecommunication 
system optical fiber has a very large information capacity in germs of bandwidth. The 
frequencies encompassing light wave transmission are very high in the electromagnetic 
spectrum. The reader recall that bandwidth is largely dependent on the frequency range. Optical 
fiber bandwidths in the range of 500 Mhz are common today. 

4.3 MECHANISM OF OPTICAL FIBER COMMUNICATION 
An optical transmission system has three components: the light source, the transmission 
medium, and the detector.[3] Conventionally, a pulse of light indicates a 1 bit and the absence 
of light indicates a zero bit. The transmission medium is an ultra-thin fiber of glass. The detector 
generates an electrical pulse when light falls on it. 
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Figure 13: A simple optical fiber communication system. 

Electrical signals are converted to pulses of light, in the infrared range by a source like light 
emitting diode or LASER. By attaching a light source to one end of an optical fiber and detector 
to the other, we have a unidirectional data transmission system that accepts an electrical signal, 
converts and transmits it by light pulses, and then reconverts the output to an electrical signal, at 
the receiving end. Two kinds of light sources can be used to do the signaling, these are Light 
Emitting Diodes (LEOs) and semiconductor lasers. 

The receiving end of an optical fiber consists of a photodiode, which gives off an electrical 
pulse when struck by light. The typical response time of a photodiode is 1 nano see, which 
limits data rates to about 1 Gbps. Thermal noise is also an issue, so a pulse of light must carry 
enough energy to be detected. By making the pulses powerful enough. The error rate can be 
made arbitrarily small. 

Optical fibers have progressed to the point that they need fewer repeaters than do twisted-pair 
wires or co-axial cables. Consequently, even though fibers remain somewhat more expensive 
than wire, they are fully competitive with it in almost all long-distance applications. The 
Telephone companies have already installed hundreds of thousands of miles of optical fibers 
into their existing transmission grids and fiber optics are being used in many of countries. 

4.4  ADVANTAGES AND LIMITATIONS OF OPTICAL FIBERS 
The optical fiber technologies have a very bright future. This statement is supported by the 
following factors. 

(i)  Optical transmission provides a very large information capacity with regard to bandwidth. 
Optical fibers with bandwidths in the range of 500 MHz have already been manufactured, 
and use may soon see optical fibers with bandwidth of 1000MHz. Moreover, 'bell labs, 
has successfully placed 30,000 simultaneous telephone calls on one optical fiber [4] . 

(ii)  Since there are no electronic energy or electrons in the optical, fiber, transmission paths 
can be laid through hazardous ares where fires and gaseous combustion can easily occur 
if there are electricity sparks. 

(iii) The lose of signal strength in optical fiber is much less than that experienced in metallic 
cables, Typically, after propagation through 15 Krn, 'the signal in an optical fiber is 
attenuated only by 30%. Thus repeaters can be placed at every 18-Km, instead of every 
4.5 Km as with copper cables. 
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(iv)  Optical fibers provide high security against illegal tapping of signals because; it is 
difficult to tap an optical fiber. Also optical fibers are "memory less" in the sense that 
signals passing through the do not leave behind any residual effects. 

(iv)  Optical fibers provide high security against illegal tapping of signals because; it is 
difficult to tap an optical fiber. Also optical fibers are "memory less" in the sense that 
signals passing through the do not leave behind any residual effects. 

(v)  Optical fibers are small (roughly the size of a hair) and light in weight. 

(vi)  The error rates very small because of the low loss during signal propagation in optical 
fibers. Typically the error rate is about 1000 times less then in metallic cables. 

(vii)  Ease of installation and operation in high and temperature regions. 

(viii)  Semiconductor technology has advanced to meet the requirements of signal transmission 
through optical fibers[5]. 

Limitations 
Optical fiber system has some limitations, they are, 

1. It needs a higher of skill and attention, periodic retaining of staff and sophisticated fault 
localization techniques. 

2. Fibers are made of ultra-pure glass and must be protected and strengthened for rough 
installation and maintenance[ 6]. 

3. It requires more components than the conventional cable system. 

4. It is hard to have multiple users on the line. For mechanical optical reasons, at present there 
is no satisfactory way to have a party line, whose users can be attached or removed easily. 
Because of this limitation, fiber optics is used mainly for point-to point going from one 
point to another with no now users picked up or dropped off along the way. 

4.5  REPLACING COPPER TELEPHONE LINES WITH FIBER-OPTIC NETWORKS 
As communication technology grows and changes the boundary lines that separated media in 
the past become increasingly difficult to sustain, and the need for new policies becomes more 
apparent. At the same time a communication system that is easier and simpler for users to 
operate requires a more complex and costly technology. This problem, has recently been 
brought into sharp focus by the huge investment required to replace existing copper telephone, 
lines with a fiber-optic network capable of handling, on a broad frequency, a vast array of 
information and entertainment services. Since these would encompass both mass and private 
communications, a new set of policy issues has been raised regarding the relationship between 
public utilities highly regulated at the local level and mass media promoted by constitutional 
guarantees. 

The impending spread of fiber optic networks with broadband communication capabilities was 
destined to lower the artificial barrier between the data processing and communication. It also 
made obsolete the distinction that regulators had drawn among the various types of 
communication companies, in or out of the mass media field. 

4.6 SATELLITE COMMUNICATION TECHNOLOGY 
In the 1930s and early 1940s, scientists tried to set up communication systems by bouncing 
signals off metallized weather balloons. Unfortunately, the received signals were too weak to be 
of any practical use. In 1946, LH. Trexler of Noval research laboratory, USA used Moon, the 
natural satellite of earth, to bounce off UHF signals as part of his projcct,[7]. Subsequently, it 
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were these moon bounce studies which enabled Browne and some other scientists to discover, 
the "Transionospheric Faraday rotation effect" which is being successfully used now with 
transmission from artificial earth satellites for a variety of studies related to the total electron 
content of the ionosphere. 

Several series of orbiting satellites by NASA and Sovietn Union were tried for communication 
and surveillance with different degrees of success until the concept of 'Geostationary orbit' 
materialized and gave a quantum jump to satellite communication. 

Further progress in the celestial communication satellite was launched in 1962. The key 
difference between an artificial satellite and a real. One is that the artificial one can amplify the 
signals before sending them back, turning a strange curiosity into a powerful communication 
system. 

The use of satellite in communication system is very much a fact of everyday in life. This is 
evidence by the many homes, which are equipped with antennas and dishes. These antennas 
were used for reception of satellite signal for television. What may not be well known that 
satellites also form an essential part of communication system worldwide carrying large amount 
of data, telephone traffic in addition to television signals. 

Satellites offers a number of important features, which are not readily available with others 
means of communication.Some of them are enumerated below. 

 Very large area of earth is visible from satellite (about 42%) i.e. communication is possible 
beyond earth curvature (beyond line of sight) 

 Satellite offers communication with remote communities in sparsely populated area, which 
are difficult to access by other means of communication. 

 Satellite communication ignores political boundaries as well as geographical boundaries. 

 Satellite provides communication with moving aircraft from ground control station across 
the country. 

 Satellite provides remote sensing i.e. detection of water pollution, oil field, monitoring and 
reporting of weather conditions etc. 

 The combination of three satellites, with the ability to relay messages from one to the other 
could interconnect virtually all of the earth except the Polar Regions. 

Requirement for Satellite Communication 
The communication between one point to other depends upon frequency of the transmitted 
signal as well as mode of communication. The frequency up to appropriately 10 MHz was used 
for small distance Satellite & Cable TV communication through Ground Wave Propagation. As 
frequency increases, the attenuation of ground wave increases (Earth starts behaving like 
absorber for high frequency signals) because of which, it is not possible to establish a reliable 
communication link through ground waves for frequencies more than 10 MHz. Since Earth is 
elliptical in shape, thus direct wave which are reaching at receiving antenna are restricted by 
curvature of Earth (The direct wave communication is not possible beyond Line of Sight). 

The above limitation for long distance communication requires a reflector above the earth 
surface, which reflects the signal towards receiving antenna. The Sky Wave Propagation is 
possible due to Ionosphere present in the atmosphere. The ionosphere has property that it 
reflects transmitted signals up to a certain frequency and after that the layer is behaving as 
transparent medium and signal passes the layer. This natural reflector present in the atmosphere 
provides radio broadcasting link to larger area of Earth beyond Line of Sight. 
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The signals having frequency more than 30 MHz are pass through ionosphere and these are 
required to reflected back to earth by some artificial medium for establishing reliable 
communication between transmitter and receiver. For fulfilling the requirement of high 
frequency and long distance communication across the globe, the artificial reflector (Satellite) 
above the ionosphere are required for transmitted signal. 

The satellites were used for reflecting the signals having frequencies more than 30MHz. The 
transponders in the satellite receive the signal and after signal conditioning (suppressing noise, 
amplification) re-transmit back to ground for reception. The frequency at which signal is 
transmitted from ground to satellite is known as uplink frequency and signal frequency 
transmitted from satellite to ground is known as downlink frequency. It has been decided by 
international community that uplink frequency is always higher than downlink frequency. 

It is to be noted that as frequency of communication increases, the size of transmitting and 
receiving antenna as well as the size of the electronics components required are decreases 
drastically (Inversely proportional). 

Frequency allocated for Satellite Communication 
The allocation of frequency for satellite communication is a complicated process. This requires 
international co-ordination and planning and this is carried out under the auspices of the 
International Telecommunication Union (ITU). The allocation of frequency shall be carried out 
depending upon the type of service provided by the satellite, for example, Broad casting satellite 
service is providing land and aeronautical communication. Navigational satellite services 
include Global Positioning System (GPS). The ITU has decided the frequency bands for various 
type of communication. 

Orbits of Satellite: 
There are two most favorable orbits of satellite for providing the communication links: 

a) Polar Orbits: The polar orbiting satellites orbit the earth in such a way as to cover the north 
and south Polar Regions. The altitude of polar orbiting satellite is constant over the polar 
region and it is approximately 1000 Km. The period of orbiting is about 1.5 Hrs and at 
90°inclination to ensure that satellite passes every region of earth. Example: IRIDIUM, 
GLOBAL STAR etc. 

b) Equatorial Orbit: The equatorial orbit has 0° inclination from Equator. The most popular 
orbit is Geostationary orbits which is present at 35786 Km from the Earth surface. The 
satellite in Geostationary orbit appears to be stationary with respect to earth and period of 
satellite is 23 Hrs, 56 minutes, 4 second means solar time (ordinary clock time). The one 
disadvantage (for some purposes) of the geosynchronous orbit is that the time to transmit a 
signal from earth to the satellite and back is approximately % of a second - the time 
required to travel 35786 Km up and 35786 Km back down at the speed of light. For 
telephone conversations, this delay can sometimes be annoying but for data transmission 
and other uses it is not much significant. Today, there are approximately 150 
communications satellites in orbit, with over 100 in geosynchronous orbit. These satellites 
around the globe are making provision to relay from one satellite to another, they made it 
possible to transmit 1000s of phone calls between almost any two points on the earth. It 
was also possible for the first time, due to the large capacity of the satellites, to transmit 
live television pictures between virtually any two points on earth. 

4.6.1 Satellite: a new opportunity for broadband applications 
The satellite communications industry is currently entering a new chapter by migrating from its 
traditional international private circuit (IPC), international direct dial (IDD) trunk connection, 
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and broadcast TV/satellite news gathering (SNG) roles, into the new and exciting arena of 
delivering broadband Internet and multimedia content directly to end users. Early examples of 
this migration are the successful operation of several satellite Internet services in North America 
and Europe. Furthermore, these satellite Internet operators are currently exploiting to some 
extent the unique ubiquitous coverage characteristics of satellite by being able to deliver 
broadband content to areas presently outside the reach of conventional terrestrial xDSL 
networks. 

4.6.1.1 Satellite delivery systems 
Current satellite delivery systems can be summarised into three basic architectures: 

a) one-way satellite systems, 

b) hybrid satellite systems, 

c) two-way satellite systems. 

All of these different topologies utilize three fundamental mechanisms — uncast, where content 
is delivered to individual users on a point-to-point basis, broadcast, where content is 
indiscriminately delivered to all users, and multicast, whereby content is delivered to selected 
user groups. Content is typically delivered to the end user either by using the internationally 
recognized digital video broadcasting (DVB) transmission standard or by using proprietary 
implementations. 

a) One-way satellite systems 
Looking into the different network topologies in more depth, one-way satellite systems typically 
comprise just a one-way link through the satellite, which delivers the selected content directly to 
the end-users, utilising unicast, broadcast or multicast connections. This topology is used to 
support applications or services that do not require any end-user interaction, hence the content 
delivery is merely scheduled by software hosted either at the content provider premises or at the 
hub satellite earth station. Examples of broadband applications which use this topology are 
business TV channels and store-and-forward video content distribution systems. 

b) Hybrid satellite systems 
Hybrid satellite systems differ from the one-way systems in that they have a terrestrial return 
path to allow realtime end-user interaction, e.g. to request specific content from the Internet. 
Typically the terrestrial return path is achieved with either a PSTN dial-up, ISDN dial-up or 
leased-line connection. This topology is inherently asymmetric since it typically consists of a 
broadband satellite connection in the downstream (Internet-to-user) direction and a terrestrial 
narrowband connection in the upstream (user-to-Internet) direction. 

Hence all downstream content (e.g. Web page text, graphics and FTP downloads) is delivered 
via satellite, while all upstream information (e.g. Web page requests and TCP 
acknowledgements for received data) is sent terrestrially. For optimal TCP/IP performance, care 
should be taken to correctly dimension the terrestrial return path for the particular application 
service set required. Unless the TCP stack is optimised, TCP acknowledgements typically 
require about 20% of received bandwidth, and therefore the bandwidth of the return channel is 
very important. Examples of applications that use this topology are satellite Internet services 
and corporate virtual private networks (VPNs). It should be noted that, in addition to the 
delivery of the usual unicast Internet and data services, this topology can support the bundled 
delivery of multicast and broadcast services, e.g. electronic newspaper delivery and local Web 
caching services. 
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c) Direct-connection solution 
This is a solution whereby the Internet service provider (ISP) undertakes the responsibility of 
routing downstream traffic to the satellite hub earth station via either a direct leased-line or fibre 
connection, or across the Internet using tunnelling protocols such as generic routing 
encapsulation (GRE) and point-topoint tunnelling protocol (PPTP). 

Proxy solution 
A proxy solution is one whereby all Internet requests from end-user PCs are routed to a 
designated proxy server from the Internet. The network is then configured to route all 
downstream traffic from this designated proxy server via the satellite hub earth station. With 
this solution the proxy option within the end user’s Internet browser needs to be enabled. Some 
solutions also require the installation of customized local proxy software that resides on the 
user’s PC. With this approach the end user can gain access to the service using any terrestrial 
ISP. 

Two-way satellite systems 
In contrast, two-way satellite systems consist of asymmetric satellite paths — a broadband 
downstream path for the delivery of the actual content and a smaller upstream path for the 
carriage of the user-to-Internet requests. As with hybrid satellite systems, the upstream path 
needs to be carefully dimensioned and contended to ensure that it does not limit the overall 
performance of the service. 

The majority of solutions available today use the internationally recognised DVB standard for 
the downstream satellite carrier. However, there are presently two alternative options for the 
upstream carrier — the use of the new DVB return channel via satellite (DVB-RCS) open 
standard or the use of proprietary solutions. 

The main applications for two-way satellite solutions are broadband satellite Internet solutions 
and corporate VPN solutions. In addition to supporting point-to-point Internet applications, two-
way solutions can also support the delivery of broadcast and multicast content. There is 
considerable interest in the delivery of broadband content to a remote single office/home office 
(SOHO) and small to medium enterprises (SMEs) via two-way satellite systems. For example, a 
number of ISPs have recently publicly announced their intention to offer Internet-based services 
via satellite in the UK within the next six months. 

Hybrid versus two-way satellite Internet solutions 
The main advantages of hybrid satellite Internet solutions are: 

 low-cost customer premises equipment (CPE) since these are largely the same as existing 
mass-market TV receive-only (TVRO) components, 

 the ability to self-install satellite antenna and associated indoor CPE. 

The main disadvantages with hybrid satellite Internet solutions are often focused around the use 
of narrowband return paths, for example: 

 not having an ‘always-on upstream connection’ and hence having to dial up for Internet 
access, 

 the call blocking and contention nature of narrowband dial-access platforms, 

 the optional cost to ISPs of bundling ‘anytime’ ports with a satellite Internet offering to 
emulate an always- on service. 

Although hybrid satellite Internet solutions cannot provide an always-on pull Internet service 
analogous with xDSL offerings, they can provide ‘pseudo always-on’ in the downstream path in 
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that they can always receive off-line content such as e-mail, pre-fetch files, multicast/broadcast 
feeds and news ticker feeds. In contrast, the main advantages of two-way satellite Internet 
solutions are: 

 their ability to offer a true always-on solution, similar to that of terrestrial xDSL solutions, 

 their self-contained nature and non-reliance on other telco platforms such as dial access — 
hence their ability to be rolled out quickly to target areas once the hub earth station is 
installed and operational. The main disadvantages of two-way satellite Internet solutions 
are: 

 current high-cost CPE compared to hybrid solutions, 

 requirement for the terminal to be licensed by the Radiocommunications Agency to 
transmit in the UK, 

 requirement for all satellite antennas and associated indoor CPE to be professionally 
installed, 

 requirement for larger CPE antennas, 

 requirement for additional satellite space segment in the upstream direction and careful 
dimensioning of this to ensure that, when heavily contended, the overall service 
performance is not limited. 

4.7 COMMUNICATION SATELLITES 
Communication satellites have some interesting properties that make them attractive for many 
applications. A communication satellite can be thought of as a big microwave repeater in the 
sky. In contains several transponders, each of which listens to some portion of the spectrum, 
amplifies the incoming signal and then rebroadcasts it at another frequency, to avoid 
interference with the incoming signals. The down word beams can be board, covering a 
substantial fraction of the earth's or narrow covering an area only hundreds of kilometers in 
diameter. 

A typical satellite has 12-20 transponders, each with a 36-50 MHz bandwith. A 50 Mbps 
transponder can be used to encode a signal 50 Mbps data stream, 80064 kbps digital voice 
channels or various other combinations [8]. Further, two transmponders can use different 
polarization's of the signal, so they can use the same frequency range without interfering. In the 
earliest satellites, the division of the transponders into channels was static, by splitting the 
bandwidth up into fixed frequency bands (FDM). Nowadays, time division multiplexing is also 
used due to its greater flexibility. 

Many of the current satellites are in a geosynchronous orbit. They rotate around the earth at 
6,900 miles/hour and remain positioned over the same point at 22,300 miles above the equator. 
Thus the earth station's antenna can remain in one position is fixed. Further a Geosynchronous 
satellite with nodirectional antennas can cover about 30% of the earth's surface. Thus 
Geosynchronous satellites can achieve worldwide coverage with three satellites spaced at 120° 
(120° + 120° + 120° = 360°) intervals fro~ one another [9]. 

The demand for satellite services is estimated to grow from 10 billion ECU in 1990, to over 30 
billion ECU per year by the year 2000, with demand almost doubling every five years. Many of 
the satellite services driving growth are the result of commercial pressures to complement fibre-
optic cable. The current demand for satellite communications is about 2% of the world-wide 
demand for communications. Although a niche sector, satellite communications represent a 
substantial market. The service with highest demand is currently direct-to-home television. Its 
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growth will continue but, world-wide, by 2005 it is expected to share leadership with mobile 
satellite and bandwidthon- demand services. 

For future satellite-based services, the price to the end user should be reduced by a factor of 5 to 
10, while maintaining or improving the quality of service. All current types of service would 
benefit significantly from those price reductions. In a number of cases, they would enable 
satellite services to begin to compete directly with terrestrial-based services. Conceptually, all 
current services could be achieved through the deployment of broadband systems which 
‘leapfrog’ present capabilities. The three distinct types of broadband services identified as 
targets are: mobile asymmetric (10 kbps up, 10 Mbps down), mobile two-way (over 100 kbps 
both ways), fixed/semi-fixed two-way (about 100 Mbps both ways). The addressable market for 
such services is estimated to be at least in the range of up to 5 billion ECU/year, based on 
terminal prices of 500 to 1000 ECU and tariffs commensurate with current telephony. 

Satellites are ideally suited to linking organisations in rural or remote regions to the information 
highway. Satellite technology provides the capability for fully mobile, personal broadband 
services. 

4.8 BROADBAND SATELLITE SYSTEMS 
Satellite broadband communication networks have had and will continue to have a significant 
impact on data communications in peace operations. The enormous demand for high-speed 
networking, recent advances in technology and new regulations are expediting the 
implementation of high-speed satellite networks. In well-developed areas such as the U.S. and 
Europe, satellite systems will compete primarily in the "last mile" where very little high-speed 
infrastructure exists today. However, in underdeveloped, rural areas, and during disaster relief 
and post-war operations, broadband satellite systems will provide the total network 
infrastructure. 

The new technology will be valuable during peace operations because it offers wireless 
bandwidth-on-demand services everywhere on the globe, 24 hours a day, with guaranteed 
quality and reliability, and at a reasonable price. The capacity allows for transmission of 
thousands of computer files of 1Mb in size each, in a second. The ability to handle multiple 
channel rates, protocols and service priorities provides the flexibility to support a wide range of 
applications including computer WAN/LAN interconnect, Internet and organizational intranets, 
multimedia communication, and wireless backhaul. offering access speeds thousands times 
faster than today's standard analog modems. 

This section begins with a background discussion of satellite communication technology, 
services and systems, as they exist today. Next, a detailed look at the current broadband satellite 
networks is presented. Systems covered will be INTELSAT, EUTELSAT, PANAMSAT, and 
INTERSTUPNIK. Forthcoming geostationary or geosynchronous earth orbit (GEO), medium 
earth orbit (MEO), and low earth orbit (LEO) satellite networks are discussed. These include 
ASTROLINK, CYBERSTAR/SKYNET, SKYBRIDGE, SPACEWAY, and TELEDESIC/ICO. 
Finally, deployment issues facing broadband satellite service providers (SSPs) are explored. 
Issues of concern include latency and quality of service, network security, loss of service, 
congestion, and interoperability. All of which are essential topics for the use of satellite 
communications during peace operations. 

4.8.1 Broadband Satellite Frequency Allocations 
The Super High Frequency (SHF) band (3 to 30 GHz) is the most commonly used band of 
frequencies for broadband applications. Within the SHF spectrum of frequencies there are three 
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main letter designated frequency bands as defined by the Institute of Electrical and Electronics 
Engineers (IEEE) Standard 521-1984 (1989) as shown in Table given below: 

Table 4: SHF Satellite Communications Frequencies [13]. 

 
The C-band is the most used frequency band. C-band frequencies are also allocated to terrestrial 
radio relay microwave systems that are used by telephone companies to interlink switching 
centers. To minimize interference, power flux density limits on satellite transmissions are set 
and enforced by international agreements. A spot beam antenna, which concentrates energy in a 
specific location, using C-band frequencies usually covers a large region, (i.e. a hemisphere). 
Ku-band frequency spot beams are localized to a smaller region (i.e. a continent or country). 

The Ku-band spectrum came into use as a result of the lack of enough available C-band 
frequencies to meet growing customer requirements for higher throughput. Because of its 
smaller wavelength and greater attenuation due to rain atmospheric conditions in this band 
become a factor. To overcome this effect extra power margin is design into the link. This not 
only means that additional power must be available onboard the satellite, but also more sensitive 
reception systems must be employed to overcome the rain attenuation. 

Until recently, Ka-band was used for experimental satellite programs in the U.S., Japan, Italy, 
and Germany. In the U.S., the NASA Advanced Communications Technology Satellite (ACTS) 
was used to demonstrate advanced technologies such as onboard processing and scanning spot 
beams. The growing congestion of the C and Ku bands and the success of the ACTS program 
increased the interest of satellite system developers in the Ka-band satellite communications 
network for exponentially growing Internet access applications. 

4.8.2 Space Segment 
There are two parts to the space segment: the satellite platform or bus (the basic frame and 
structure of the satellite) and the payload. The payload functions and capabilities are the reason 
a satellite is placed into orbit. The payload provides space based capabilities to the user and 
distinguishes one type of satellite from another. For wide area network applications broadband 
communications satellites are vital. 

One of the defining characteristics of the space segment is the orbit in which the satellite 
operates. There are five main orbits used by communications satellites: Low Earth Orbit (LEO), 
Medium Earth Orbit (MEO), Geosynchronous, Geostationary Orbit (GEO), and molniya. [14] 
There are advantages and disadvantages to each orbital method, as shown in Table 3.2. Most 
communications satellites systems are placed in GEO. A number of future broadband systems 
will be designed to operate in LEO and MEO as well as GEO and will be covered in greater 
detail later in the chapter. 
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Table 5: Characteristics of Satellite Orbits [15]. 

 
In communications satellites, the equipment which provides the connecting link between the 
satellite’s transmit and receive antennas is referred to as the transponder. The transponder forms 
one of the main components of the payload. It is the series of interconnected units which form a 
single communications channel between the receiver and transmit antennas in a 
communications satellite. Transmission via a satellite transponder is often likened to a "bent 
pipe" because the satellite simply channels the information back to the ground. Future satellite 
systems will offer on-board packet processing and switching that will allow configuration of 
networks upon request and data routing to provide two-way interactive communications and 
bandwidth on demand. 

As an example, the bandwidth allocated for the usual C-band service is 500 MHz, and this is 
divided into sub-bands, one for each transponder. A typical transponder bandwidth is 36 MHz, 
and allowing for a 4 MHz guard-band, 12 such transponders can be accommodated in the 500 
MHz bandwidth. By making use of polarization isolation, this number can be doubled. This 
method exploits the fact that carriers may be on the same frequency but with opposite senses of 
polarization (i.e. horizontal vs. vertical or right-hand vs. left-hand circular), can be isolated from 
one another by receiving antennas matched to the incoming polarization. Because carriers with 
opposite senses of polarization may overlap in frequency, this technique is referred to as 
frequency reuse. Frequency reuse may also be attained through the use of spot beam antennas, 
and these when combined with polarization isolation, can provide an effective bandwidth of 
2000 MHz from an actual bandwidth of 500 MHz 
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Figure 14: C-band Transponder Frequency Plan for Thaicom-2 Satellite [14]. 

Full transponders can usually be leased for 1-year time periods essentially worldwide. Bundled 
transponders (e.g., 1.544 Mbps T-1 circuits) can be chartered for any term of lease based on 
other users' bundled requirements. The recurring costs of transponders or circuits vary with 
requirements for bandwidth and power, frequency, and special features such as spot and 
hemispherical beams. The non-recurring costs include connection, setup, documentation, and 
calibration. There are several companies that sell or broker transponder time within CONUS as 
well as international transponder time. Transponder rates vary by time slots, and transponder 
usage, for example prime time and non-prime. The average rate for a full transponder in prime 
time is $940.00 per hour; non-prime time is $840.00 per hour. For half transponder time the cost 
is $705.00 and $630.00 for prime and non-prime respectively [16]. 

Another defining characteristic of the space segment is the equivalent isotropic radiated power 
(EIRP). The word isotropic means, rather loosely, equally in all directions. Thus, an isotropic 
radiator is one that radiates in all directions. EIRP is the equivalent power that an isotropic 
antenna would have to radiate to achieve the same power density in the chosen direction at a 
given point as another antenna [15]. Satellites radiate and focus power on the downlink in a 
directional manner rather than isotropically. Therefore it is used as a figure of comparison and is 
often expressed in decibels relative to one watt (dBW). When reviewing a diagram of a 
satellite’s antenna footprint pattern the EIRP will be annotated within concentric rings. The 
higher the EIRP, the more energy is delivered to the receiver. The upshot means either higher 
achievable data rates or smaller required receive antennas. EIRP can be used for a number of 
calculations and evaluations (i.e. to determine the transponder usage efficiency). However, for 
our purposes it will be used merely as a tool to illustrate signal strength within a given coverage 
area when such illustrations are provided. To avoid interference to other services, international 
jurisdictional bodies (e.g. the International Telecommunications Union (ITU)) control EIRP 
levels [17]. For commercial broadband communications satellite the upper limit of downlink 
EIRP is 60 dBW. 
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4.8.3 Ground Segment 
This segment is also known as the terminal segment. It comprises the actual equipment on the 
ground that receives from and transmits signals to the satellite. Ground terminals can vary from 
hand-held or man-portable terminals, to fixed or mobile shelters containing user equipment. The 
most common data service for broadband applications is the VSAT (very small aperture 
terminal). A VSAT is a device (also known as an earth station) that is used to receive satellite 
transmissions. The "very small" component of the VSAT acronym refers to the size of the 
VSAT dish antenna, typically 3 to 6 feet in diameter, which is mounted on a roof on a wall, or 
placed on the ground. This antenna, along with the attached low-noise blocker or LNB (which 
receives satellite signals) and the transmitter (which sends signals) make up the VSAT outdoor 
unit — one of the two components of a VSAT earth station. 

 
Figure 15: VSAT Antenna [18]. 

The second component of VSAT earth station is the indoor unit. The indoor unit is a small 
desktop box or PC that contains receiver and transmitter boards and an interface to 
communicate with the user’s existing in-house equipment (i.e. LANs, servers, PCs, TVs, kiosks, 
etc). The indoor unit is connected to the outdoor unit with a pair of cables. 

The advantage of a VSAT earth station, versus a typical terrestrial network connection, is that a 
VSAT is not tied to a ground infrastructure. This is capability is particularly vital during peace 
operations due to the lack of pre-existing indigenous communications networks and systems. A 
VSAT earth station can be placed anywhere, as long as it has an unobstructed view of the 
satellite. VSATs are capable of sending and receiving all sorts of video, data and audio content 
at the same high speed regardless of their distance from terrestrial switching offices and 
infrastructure. VSAT networks are quite simple. Typically, customers install a router that is 
connected either to a satellite dish on site or to landlines leading to a gateway managed by a 
satellite service provider. At remote sites the VSAT is connected via coax to a digital interface 
unit (DIU). The DIU acts like a router and connects to an Ethernet or token ring LAN. The 
satellite is used to connect subscribers independently of the terrestrial network. Common access 
methods are essentially the same ones that have existed since VSATs were first made 
commercially available; these are Code Division Multiple Access (CDMA), Single Channel Per 
Carrier (SCPC), Time Division Multiple Access (TDMA), and Demand Assigned Multiple 
Access (DAMA). Configurations can be either star or mesh and shared hubs. These different 
topologies and access methods are used to distribute information throughout the network. To 
satisfy user’s need for higher speeds, access methods are combined to optimize bandwidth. 
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There is an inherent 0.25-second one-way (one uplink and one downlink) delay in VSAT 
networks due to the distance of GEO communications satellites from the earth. Older 
applications could not manage these delays, and would time-out or crashed. VSAT software is 
now much smarter and helps to overcome the effects of the inherent delay of GEO satellite 
transmission. This software is capably of spoofing applications locally and only transmits the 
necessary information over the satellite. Future VSATs will be smaller, cheaper, more powerful, 
and smarter. These VSATs will be designed to be plug and- play with the communications 
network of any organization. 

 
Figure 16: VSAT Network (Star Topology) [18]. 

While historically, the majority of VSATs operate in the Ku-band, C-band VSATs have been 
allowed through the introduction of spread spectrum signaling that prevents interference (due to 
the broad beam-width of C-band VSATs) to adjacent satellites. The worldwide number of 
VSATs is difficult to determine with any precision. It is estimated that for 1997 there were 
about 300,000 units worldwide. Considering the needs in Asia, Africa and S. America, the 
number should easily double within ten years. [20] 

Users wishing to gain access to a satellite network must use VSATs that meet the minimum 
operational technical requirements for earth stations transmitting on leased capacity as outline in 
the satellite provider’s technical documentation. This usually means obtaining a “Type 
Approval” TA certificate. A TA certificate guarantees that the mandatory parameters of all earth 
stations of a given standard lay within specified limits. This is to ensure an adequate level of 
protection to other services carried by the space segment, as well as other services handled by 
adjacent satellites. 

Current VSAT throughput is typically 2.4 Kbps to 8 Mbps. A number of future Ka-band 
systems are planning to provide wider throughput (10 kbps to 100 kbps) and "ultra high 
throughput" (1.5 Mbps to 155 Mbps) services to small VSATs (45 cm to 60 cm diameter 
antennas) know as Ultra Small Aperture Terminals (USAT). These systems are aimed at 
providing video conferencing, private "intranet" services, telemedicine, distant learning, two-
way Internet access and multimedia communications in the future. 
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4.8.4 Control Segment 
The control segment is responsible for the operation of the overall system which includes 
platform control, payload control, and network control. The control segment consists of ground 
satellite control facilities, systems onboard the satellite, and communications networks linking 
the control facilities. A Network Control Station (NCS) performs various control and 
management functions, e.g., configuration management, resource allocation, performance 
management, and traffic management. The number and location of these NCSs depend on the 
size of the network, coverage, and other international standards and regulatory issues. Teleports 
are also a major part of the Control Segment. They provide additional monitoring and 
management of the network. Furthermore, teleports allow connectivity between satellite 
terminal users in different beams, as well as providing access to the terrestrial communications 
infrastructure. This type of connectivity can provide a reach back capability for peace operations 
units from their location to sustaining bases and headquarters outside the immediate area of 
operation.  Here information is available some components of the Control Segment will be 
covered in the Ground Segment portion. 

4.9 FUTURE SATELLITE EFFORTS 
Satellite communication certainly represents one of the more powerful technologies in 
information communication today. The advances made in the use of higher frequencies will 
result in smaller and cheaper earth station antennas. The potential applications for satellite use 
will increase dramatically as smaller antennas are made available. 

The impact on the telephone companies, their local loops and on distributed processing are 
enormous with thousands of satellites ill orbit, the earth is indeed "Shrinking" as worldwide 
communications become common place. A notable example is the "Teleport ' now used 
throughout the world[10]. It consists of satellites shared by multiple users. The users of the 
teleport are linked to the satellite through cable, optical fibers, or microwave links. The idea is 
to share the high capacity satellite channels in order to reduce users overall communication 
costs. The teleport transmits all types of images such as, voice, data, facsimile, video etc. with a 
wide diversity of data rates. 

4.10 ADVANTAGES AND LIMITATIONS OF COMMUNICATION SATELLITES 
Recent developments in satellite communication technology in India have provide media 
planners, Information scientists and educators with new opportunities to assists those segments 
of population which are lagging behind in social and economic developments. 

The satellite technology provides a cost-effective communication system. Since the cost of 
providing satellite communication is not related to distance, remote communication are being 
served cheaply as communication living in more centrally located areas without incurring 
extracost on wire, cable, station building etc. satellite communication technology is thus a 
catalyst making for faste change and development. Being a centralized system, it requires 
minimum time and effort in its planning and implementation. 

Satellites have substantial advantages over terrestrial communication devices, such as "if n earth 
terminals are visible from the satellite, then n(n-1 )/2 two-way communication circuits are 
available, in contrast to the conventional arrangement of a set of two port circuits"[11]. 

The range of frequencies available for satellite communication lies between about 800 MHz and 
20 MHz, a very wide bandwidth for packing in many communication channels. High 
frequencies mean short wavelengths, and the size and directional properties of antenna systems 
are related to wavelength. Manageably small antenna systems can be mounted on satellites or on 
rooftops to beam transmissions of concentrated power, similar to a searchlight. 
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Another topic of great interest is the use of broadcast satellites for transmitting a television 
program, nationally that can be picked up by ground stations, each of which relays the program 
to a local community via cable. 

Satellites are inherentiy broadcast media. It does not cost more send a message to thousands of 
stations within a transponder footprint than it does to one. Even when broadcasting can be 
simulated using point-to-point line, satellite broadcasting may be much cheaper. 

Limitations of Communication Satellites 
A major drawback of satellite communications has been the high cost of placing the satellite 
into its orbit. Moreover a signal sent to a satellite is broadcast to all receives within the satellite's 
range. Hence necessary security measure are to be taken to prevent unauthorized tampering of 
information. 

4.11 SATELLITE VERSUS FIBERS 
A comparison between satellite communication and terrestrial communication is instructive. 
The introduction of competition in 1984 in the United States and somewhat later in Europe 
changed all that radically. Telephone companies began replacing their longhaul networks with 
fiber and introduced high-bandwith services. All of a sudden, terrestrial fiber connections 
looked like the long-term winner. But communication satellite have some major advantages that 
fiber does not address. 

Many people nowadays want to communicate while jogging, driving, sailing and flying, 
Terrestrial fiber optic links are of no use to them but satellite links potentially are [12]. A 
message sent by satellite can be received by thousands of ground stations at once. It is much 
cheaper than simulating broadcasting on the ground. 

Moreover launching one satellite was much easier than stringing thousands of underground as 
well as under sea cables in the country. In short, it looks like the mainstream communication of 
the future will be terrestrial fiber optics combined with cellular radio, but for some specialized 
uses offers more bandwidth, it is certainly radio, but for some specialized uses offers more 
bandwidth, it is certainly possible that terrestrial and satellite communication will compete 
aggressively on price. If advances in technology radically reduce the cost of deploying at 
satellite, or low orbit satellite catch on, it is not certain that fiber optics win in all areas. 
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5. INTRODUCTION 
Computing and communication are natural allies. Both concern information when computing, 
we manipulate and transform information; in communication, we transport information. Though 
this distinction seems logical enough, computing and communication are so intertwined that it is 
difficult to determine where one stops and the other begins. "Shannon recognised that 
information was a common element. Indeed the utility of both communication and computing 
resides in the information they supply to users"[ 1 ]. 

The convergence of computers and communications resulted in the emergence of a new 
technology which, as been called "communications"[2]. It is a descriptive term and there is no 
doubt that this new technology is going to have an increasingly important role throughout our 
communities - in the office, factory and Library. Communication technologies will alter, 
regulate and control many of our social interactions. 

Computer 
Computer is a mechanical and electronic contrivance with associated electrochemical 
equipment, and is capable of carrying out mathematical functions at high speed and accuracy. It 
is capable of storing and processing huge quantity of information and performing calculations 
through the data processing machine. 

"Computation, information storage, communication and control are the four major functions of 
most computers"[3]. Super computers are endowed with artificial intelligence and they are 
capable of intermediate level reasoning as well huge amounts of information can be 
systematically stored in its memory for subsequent retrieval and use. A computer memory may 
be of ROM (read only memory) or RAM (random access memory) variety. 

5.1  HUMAN - MACHINE COMMU ICATION PROCESS 
Human thinking of ideas and artificial intelligence is the relation of human - machine 
communication process [4]. A computer uses many devices to communicate with human beings. 
The following are the various system components in a computer towards electronic message 
transmission. 

(i) Input- Input in communication denotes devices, media and techniques used in the process of 
human machine communication. There are input devices like keyboard, the mouse, input pen, 
touch screen microphone etc which permit direct human machine communication. There are 
some input devices, which require information to be recorded on magnetisable materials such as 
floppy disks, magnetic tapes etc. 

(ii) Processor -  Process means a systematic series of operations to achieve the desired result. 
Processor is  
the main component and is the heart of the computer system. A processor unit is capable of 
performing operations upon information inserted. There are three sections such as the primary 
storage section, arithmetic log section and control section. 

(iii) Output -  is relating to a device or process involved in the transfer of information out of 
information inserted into a processing system. It is information transferred from the internal 
storage of a computer to any device outside the computer. Display screens, desk top printers, 
graphics plotter, printer, visual display of on line work station, laser printer, microfilm are some 
of the output devices. 

5.1.1  Computer Communication Language 
Language is a set of rules adopted to convey information. A language used to express 
programme is termed as programming language. It is a system of communication, which 
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includes all the symbols, characters and rules to be followed while communicating with the 
computer. 

A computer has a machine language, which is used directly by a computer. It consists of strings 
of binary numbers by which the processor can directly understand. Assembly language 
translates the specified operation code symbol into its machine language. High level language is 
a computer programming language, which is nearer to the natural language. 

5.2  NETWORKS OF COMPUTER COMMUNICATION TECHNOLOGY 
Networks allow many users to share a common pathway and communicate with each other. The 
subject of networks is complicated, yet the use of networks is growing at a fast rate. According 
to William L. Schmeber, network is "a communications system that supports many users"[5]. 

The term 'network' means many different things in various applications, and there is no single 
most correct definition. By describing where networks are use and under what conditions. 
However the general meaning of the word as used in communication will be made clear. A 
network , serves many users, but not necessarily at the same time. The telephone system is the 
largest network in existence. 

Networks can be generally grouped into open networks and closed networks[6]. An open 
network is public and is available to virtually anyone. The telephone system is a good example 
of this type. In a closed network, only users who have a direct, close relationship to the 
application have connections. 

5.2.1 Network Topology 
"Topology" is a mathematical term which refers to the way the interconnection paths between 
the many users, or nodes are arranged. There are many way to run channels that allow data to go 
from one user node to another user node. The simplest way is to have a path from each user of 
the network to every other. Star topology, Bus topology, Ring topology etc. are the important 
types of topologies used in different network systems. 

Although it is usually easier to start connecting wires and setting up your network, you’ll 
appreciate the level of organization these models provide- especially when your network grows 
in size. And if you’re looking to do well on networking exams, consider these topologies 
essential to both learn and memorize. 

Bus Topology: 
The bus topology was fairly popular in the early years of networking. It’s easy to setup- not to 
mention inexpensive. All devices on the Bus Topology are connected using a single cable. If 
you need help remembering how the Bus Topology operates, think of it as the route a bus takes 
throughout a city. 

It is extremely important to note that both ends of the main cable need to be terminated. If there 
is no terminator, the signal will bounce back when it reaches the end. The result: a bunch of 
collisions and noise that will disrupt the entire network. 

The Bus Topology is less common these days. In fact, this topology is commonly used to 
network computers via coaxial cable- when’s the last time you can say you’ve done that? 

Ring Topology: 
The Ring Topology is a very interesting topology indeed. It is a lot more complex that it may 
seem- it looks like just a bunch of computers connected in a circle! But behind the scenes, the 
Ring Topology is providing a collision-free and redundant networking environment. 
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Note that since there is no end on a Ring Topology, no terminators are necessary. A frame 
travels along the circle, stopping at each node. If that node wants to transmit data, it adds 
destination address and data information to the frame. The frame then travels around the ring, 
searching for the destination node. When it’s found, the data is taken out of the frame and the 
cycle continues. 

But wait- it gets better! We have two types of Ring Topologies in networking: the one we just 
reviewed, and Dual-Ring Topology. In a Dual-Ring Topology, we use two rings instead of one. 
This creates a sense of redundancy so that if any point in the network fails, the second ring will 
(hopefully) be able to pick up the slack. If both rings were to fail at separate locations, we can 
even use the opposite ring at each point to “patch” the downed node. 

In the above diagram, you can see that although the outer ring and inner ring failed at separate 
parts of the network. Thanks to redundancy, the network is still fully operational. This is 
generally more expensive to implement than other topologies- so it isn’t as common as the Star 
or Extended Star Topology. 

Star / Extended Star Topology: 
One of the most popular topologies for Ethernet LANs is the star and extended star topology. It 
is easy to setup, it’s relatively cheap, and it creates more redundancy than the Bus Topology. 

The Star Topology works by connecting each node to a central device. This central connection 
allows us to have a fully functioning network even when other devices fail. The only real threat 
to this topology is that if the central device goes down, so does the entire network. 

The Extended Star Topology is a bit more advanced. Instead of connecting all devices to a 
central unit, we have sub-central devices added to the mix. This allows more functionality for 
organization and subnetting- yet also creates more points of failure. In many cases it is 
impractical to use a Star Topology since networks can span an entire building. In this case, the 
Extended Star Topology is all but necessary to prevent degraded signals. 

Whereas the Star Topology is better suited for small networks, the Extended Star Topology is 
generally better for the larger ones. 

Hierarchical Topology: 
The Hierarchical Topology is much like the Star Topology, except that it doesn’t use a central 
node. Although Cisco prefers to call this Hierarchical, you may see it as instead referred to as 
the Tree Topology. 

This type of topology suffers from the same centralization flaw as the Star Topology. If the 
device that is on top of the chain fails, consider the entire network down. Obviously this is 
impractical and not used a great deal in real applications. 

Mesh Topology: 
If you haven’t noticed, we’ve had a little problem with a fully redundant network. The Dual-
Ring Topology helped, but it wasn’t perfect. If you are looking for a truly redundant network, 
look no further than the Mesh Topology. You will see two main types of Mesh Topology: Full-
Mesh and Partial-Mesh. 

The Full-Mesh Topology connects every single node together. This will create the most 
redundant and reliable network around- especially for large networks. If any link fails, we 
(should) always have another link to send data through. So why don’t we use it more often? 
Simple: how many wires would it take to link a computer to every device on a network of over 
100 devices? Now multiply that for every device on the network- not a pleasant number is it? 
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Obviously you should only use this in smaller networks. Alternatively, you could try a Partial-
Mesh Topology. 

The Partial-Mesh Topology is much like the full-mesh, only we don’t connect each device to 
every other device on the network. Instead we only implement a few alternate routes. After all- 
what are the odds a network will fail in multiple times near the same device? 

We’ll see the Partial-Mesh Topology in backbone environments, since these are often vital 
networks that depend on redundancy to keep services running (such as an Internet Service 
Provider). Full-Mesh Topology is commonly seen in WANs between routers, yet also on 
smaller networks that depend on a redundant connection. 

5.2.2  Computer Communication Networks 
The interweaving of computing and communication had led to information networks of great 
complexity and utility. Transmission lines can be used to connect a computer to another 
computer or a computer terminal to a computer. However, point-to-point connections do not 
provide the flexibility that networks of lines can networks have following prominent features 
such as, 

(i) Multiple connection 

Connecting a computer or terminal to any of a number of other computers at various location. 

(ii) Sharing 

Permitting several terminals or computers to use the same transmission line alternately. 

(iii) Multiplexing 
Permitting several terminals or computers to translate data over the same transmission line 
simultaneously. 

(iv) Message Packing 

Interleaving data into the line so that idle periods of one transmitter can be used to send data 
from another. 

5.2.3 Hardware requirements 
Equipment that makes of the hardware of computer communication systems are modems or 
acoustic couplers, interface units including terminals and computers. 

(a) Modem 
Modem is an interface unit that enables a computer or a terminal to transmit and receives data 
using ordinary telephone lines. It stands for modulator demodulator[7]. Two modems, one for 
each computer, are needed to computer communication over telephone lines. 

Modem changes computer or terminal generated digital signals to analog signals, so that the 
data can be transmitted over voice based telephone lines. Electric signals generated by a 
terminal are modulated to make sounds similarly to those we hear on a voice telephone. After 
reaching its destination, the analog signal is demodulated by another modem to computer 
understandable digital signals. Modems are necessary only when an analog communication 
channel that is normal telephone lines are used. For transmission media than telephone lines, the 
modem is not required. 

There are two of modems, such as, direct - connected modems and. acoustic couplers. A direct 
connected modem is a hard-wired device that plugs directly into a modular telephone jack. 
Acoustic coupler modem uses a pair of rubber cups that fit over a traditional telephone handset 
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to sent and receive signals through mouth-piece and ear-piece. It changes digital signals into 
sounds that are emitted into a telephone receiver, cradled in rubber cups. 

(b) Interface units 
Interface units facilitate the process of data transmission and reception and also help to increase 
the efficiency of the' system. Some of the system. Some of these devices are multiplexers, 
concentrators, message switches and front-end processors. 

5.2.4 Communications Software 
The usage of computers will certainly improve the productivity and efficiency of many in house 
library routines, Microcomputers are increasingly being used to communicate with other 
computers. Terminal emulation online with a microcomputer makes it possible to access online 
services, E-mail or bulletin boards, to transfer files to and from another computer, or to act as a 
terminal to an in-house mini or mainframe computer. 

5.2.4.1 Features of Communication Software 
Software for Communication Software 

Software for communications and particularly going online, should be able to do the following. 

(1)  Deal with the idiosyncracies of different telecommunications networks and different hosts  
when transferring data. The telecommunication line variables such as baud rate, parity and 
duplex etc are stored within the program for each host to be accessed. 

(2)  Store within the program the logon procedures required for the remote computer. Most 
packages now allow completely automatic logon. Some provides additional programmable 
function keys or 'user-defined' keys, which are useful for storing frequently, used 
commands, search sequences or logoff commands. 

(3)  Allow the option to transmit a prestored search strategy either enbloc or line by line, 
thereby enabling the user to adjust the strategy if necessary. 

Some communication software packages offer additional features. The facility to redial or cycle 
telephone numbers is useful to save time, should the preferred route fail, if more than one 
telecommunications route is available for a particular service. Several packages have an editor 
within the package so those files can be prepared without the need for separate text editor word 
processing software. In case of on-line facilities, a number of Packages now store incoming data 
automatically. This gives the user a chance to redisplay previous screens of a search and take a 
screen dump if necessary. 

5.3  DIFFERENT TYPES OF COMPUTER NETWORKS 
Computer networks are described and categorised many ways. One way of describing is the way 
computers or nodes are connected, (Centralised and Non-centralised networks). Another method 
is in terms of the physical or geographical location of the Nodes, (LAN's and WAN's). 

Networks may use circuit or message switching or both. A hierarchical network using circuit 
switching is illustrated as follows. 
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Figure 17: Circuit switching hierarchical network 

Source: Advances in computers, Vol. 10, ed. by Franz L. Alt and Morris Rubinoff. 

The modem telephone network is of this kind and has been used extensively for data 
transmission. The network contains many switching nodes. A local switching node can connect 
local terminals to a local computer, thus there need not be as many computer ports as terminals. 
For longer distances, connections (called trunks) between switching centers can be used. Trunks 
may be used by many different terminals on different occasions. Transmission facilities between 
centers may be multiplexed, so that they can carry many simultaneous communications. 

One of the important methods of describing networks is in terms of the physical or geographical 
location of the nodes. The two basic types of such networks are known as Local Area Networks 
(LANs) and Wide area Networks (WANs). 

(i)  Local Area Networks 
A local area network is private communications network connecting two more computers 
directly by a cable within a limited local area such as room, a building or a cluster of buildings 
LANs vary in the types and numbers of computers that can be connected, the speed at which 
data can be transferred, and types of software used to control the network [8]. 

The basic benefit-of a LAN is that it reduces hardware costs because several computers and uses 
can share peripheral devices. Users can also share data and software. The LANs have horizontal 
topologies in the form of star configuration, bus configuration, ring configuration etc. 

(ii)  Wide Area Networks 
A wide-area Network (WAN) consists of two or more computers that are geographically located 
in distance places and are linked with by communication channels, such as telephone lines or 
microwave relays system. They often use vertical topologies, including the hierarchical and 
mesh topologies. This type of networking pattern is often used by those libraries, which are 
geographically dispersed within a city or a country and by mutual consent agree to link their 
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computer systems through communication lines with a view to share library resources, create 
integrated database joint efforts, or allow access to their respective bibliographic databases to 
exchange information some of the methods used to move data through a WAN include circuit 
switching, message switching and packet switching method. 

5.4 PASSIVE ATTACKS AGAINST COMPUTER NETWORKS 
When most people think of “attacks” on computers or the networks some computers run on, 
they immediately envision malicious hackers releasing corrupting viruses or worms that may 
destroy their computers. Viruses, Trojan Horses, worms, logic bombs, and other destructive 
computer programs do have the capability to “…destroy files, erase tapes, or even sabotage the 
operating system itself” [24]. Those types of offenses are identified as active attacks. Active 
attacks “…attempt to cause harm typically through system faults or brute force,” and “…attempt 
to overload the victim’s computer to the point that it either slows to an unusable crawl, hangs, or 
completely crashes” [20]. These kinds of invasions are one of two primary types of attacks that 
can be made against computer networks; the other being passive attacks. Passive attacks are not 
nearly as detrimental as active attacks as they merely attempt to learn or utilize system 
information. “Passive attacks are in the nature of eavesdropping on, or monitoring of 
transmissions where the goal of the attacker is to obtain the information that is being transmitted 
(i.e. interception)” [22]. 

Active attacks are obviously major threats to computer networks. This research paper is being 
written to ascertain if passive attacks are also credible risks to network security. It gives a brief 
overview of passive attacks against computer networks, identifies prominent types of passive 
attacks, and analyzes a current solution to prevent passive attacks and its limitations. The paper 
will also identify possible solutions that networks can use to prevent these attacks. In 
conclusion, a determination will be made concerning whether passive attacks are credible risks 
to network security. 

5.4.1 Overview of Passive Attacks 
Passive attacks are accomplished “...by monitoring a system performing its tasks and collecting 
information” [28]. Once this information is monitored and collected about a particular system, it 
may be used later to attack the same system or one related to it. A passive attack on a network 
may not be malicious in nature; in fact, many hackers who passively attack believe that their 
activities are benign or “educational” in nature. While active attacks are related to data flow 
interruption, data modification and disinformation, passive attacks is the interruption of data. 
Passive attacks are also characterized by the fact that “…they violate the confidentiality rules 
and do not generate damages (do not delete or modify the data)” [30]. 

Passive attacks on networks, especially wireless networks, are extremely common to the point 
of almost being omnipresent. While being quite prevalent, they are also extremely difficult to 
detect because they do not alter data and “...do not interact or disturb normal system functions” 
[28]. Passive attacks mainly are a threat against the privacy or anonymity of communication. 
However, they are also risks against networks because the routing information some passive 
attacks collect can reveal relationships between nodes (addressable devices attached to the 
network that can recognize, process, or forward data transmissions) or disclose their IP 
addresses and “...deduce which node is more important by monitoring the traffic and then 
(trying) to disable it to bring the whole network down” [27]. There are several types of passive 
attacks that threaten networks in these manners. This paper will discuss three of the most 
prevalent types; traffic analysis, eavesdropping, and a sniffer. 
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5.4.2 Types of Passive Attacks 
Traffic analysis is a type of passive attack where a hacker analyzes patterns in communication 
on a network. It is concerned with only masking the contents of transmitted files and is more 
subtle than other types of attacks so “...that even if they (files) were captured, it would not be 
possible to extract the sensitive information” [22]. However, even with the presence of 
encryption (a solution for stopping passive attacks), traffic analysis is still very much possible. 
Traffic analysis of encrypted data can determine the identity and location of communicating 
hosts and observe the length and frequency of messages being exchanged. Traffic analysis of 
encrypted data can also be used to guess the nature of the communication taking place. 

Eavesdropping is another type of passive attack on networks. “We might say that an attacker (or 
a system administrator) is eavesdropping by monitoring all traffic passing through a node” [29]. 
This attacker or administrator might have a legitimate purpose in eavesdropping or may be 
communicating with inappropriate parties. Because the majority of network communications 
occur in “cleartext” or unsecured format, attackers can gain access to data paths within a 
network and “eavesdrop” or interpret the traffic. One of the biggest security problems faced by 
administrators is the ability of eavesdroppers to monitor networks. “Without strong encryption 
services that are based on cryptography, your data can be read by others as it traverses the 
network” [25]. 

“A sniffer is an application or device that can read, monitor, and capture network data 
exchanges and read network packets” [25]. Some consider sniffing as the most common type of 
passive attack on networks. A sniffer can provide a full view of data inside a packet if the 
packets are not encrypted. Sniffing programs come in the form of either commercial packet 
sniffers used to help maintain networks or underground packet sniffers used to break into 
computers. An attacker using a sniffer can read a network’s communications and analyze it to 
gain information to eventually cause the network to crash or even become corrupted. Vulnerable 
protocols that are often sniffed, especially for passwords, include telnet, ftp, rlogin, IMAP, and 
POP. Sniffers usually place all collected information into a log file while “…newer sniffers 
unlink themselves, unlink their log files, (and) send logged data to collectors in ICMP packets” 
[23]. 

The diagram below demonstrates a passive sniffing attack and was created by Dave Dittrich at 
the University of Washington [23]. 

 
Figure 18: Types of passive attacks against computer networks. 
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5.4.3 Prevention 
The emphasis on countering passive attacks should be on prevention rather than detection. 
Encryption has been one of the most common methods for preventing passive attacks. 
“Encryption is primarily concerned with the protection of information against various forms of 
attack. It involves converting the original intelligible message, refereed to as plaintext, into 
seemingly random nonsense referred to as ciphertext” [22]. Presently, there are several forms of 
encryption schemes in use as well as others still being developed. For example, public key 
encryption programs like PGP are available to encrypt email to prevent the contents from being 
read. However, encryption does not completely prevent all passive attacks. “Encryption of 
network traffic can only partly solve the problem since even the presence of traffic on a network 
may reveal some information” [28]. A passive attacker measuring the length, time and 
frequency of network transmissions can gain valuable information and perhaps even detect 
unusual activities. For example, rumors say that before the United States invaded Panama in 
1989, Domino’s Pizza deliveries to the Pentagon jumped 25%. This was probably the case 
because Pentagon workers knew they would not be leaving their offices any time soon to get 
something to eat with the United States on the verge of attacking another country. An external 
observer who knew how to passively attack the Pentagon’s network by using traffic analysis 
might have detected that something unusual was taking place. 

Besides encryption, there are several other solutions that can be used to prevent passive attacks 
against computer networks, especially in preventing sniffing. “Authentication schemes such as 
MD4 and MD5, KERBEROS, DESLOGIN, s/key, and SSH are available to prevent the clear 
text transmission of user names and passwords across a network” [26]. Also, Secure Socket 
Layer (SSL) can be used to prevent attacks. It is built into all popular web browsers and web 
servers, allowing encrypted web surfing, and is almost always used in e-commerce when users 
enter their credit card information. Finally, another preventive method is to walk around and 
physically check any Ethernet connections to a network. This will detect a sniffing device that 
only collects data and does not respond to any information. 

5.5 LIBRARY NETWORKS 
The networking efforts in various countries got a boost with the tremendous and fast 
developments in computer and communication technologies in computer and communication 
technologies, which led to the implementation and successful operation of national and 
international computer-communication networks. These networks were quick to start efforts to 
make use of these networks for linking libraries for resource sharing among them. Some of the 
success stories of library networks in the advanced countries are Online Computer Library 
center (OCLC), the Research Library Information Network (RUN) in the USA and British 
Library Automated Information Service (BLAISE) in UK, etc. 

In India, Library networking efforts using Computer - Communication technologies started 
during the late 1980s with the initiation of metropolitan or city networks like the calculate 
Library Network (CALIBNET) And the Delhi Library network (DELNET) followed by the 
nations level Information and Library (INFLIBNET) of the University Grants Commission 
(UGC). The UGC proposed INFLIBNET for networking libraries of all the institutions of 
higher learning and research and development. These networks however started functioning in 
the 1990s only. Earlier, certain database procucers in the government sector like the 
Biotechnology Information System (BITS) of the department of Biotechnology, and the Indian 
Medlars Center (IMC) which was established jointly by the national information center (NIC) 
and the Indian Council of Medical Research (ICMR), started using the NIC's satellite based 
national level information network called NICNET[9]. 
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The 1990s have also seen the initiation of some more city library networks like the Bombay 
Library Network (BONET), the Pune Library Network (PUNENET), the Madras Library 
Network (MALIBNET), the Ahmedabad Library Network (ADINET) etc. 

5.5.1  Present Secnario 
The present status of library of library networking in India is that most of the libraries covered 
by some network are creating databases of their holdings and in automating the library 
activities, commonly the periodical holdings are attempted first in building up the databases as it 
takes less time than for the other types of Library documents,[l0]. 

The Library network centers also are concentrating on acquiring holdings of databases of their 
member Libraries and merging them to provide the user with access to the total records. They 
provide such access either by E-mail or Online through the telephone network. 

5.5.2  Application of Library Networks in Library Resource Sharing Activities 
Resource sharing Library networks are increasingly becoming popular among the present day 
libraries and information professionals growing inflation and sinking budget, and also the 
escalation in publishing cost which has direct repercussion the price of the published 
information has forced Libraries to accept networking as the last resort to fulfil the information 
demands has also optimized the usefulness of resource distributed over different parts of the 
world. LAN enables centralise file sharing. In a library environment, two or more Computers on 
the network could share automated catalogues. 

WAN in particular has been instrumented in uniting main frames, music, personal computers 
and peripheral technologies and thus bridging the gap generated by geographical barriers in 
information communication. 

WAN find applications in the following areas of Library services, 

(i) Inter Library Loan 
This is one of the important applications of library networks (especially W AN) which helps in 
accessing the remotely situated information from any corner of the globe. Particularly, 
implementation of e-mail, WAN has resulted in temendous support to inter library loan 
activities among different libraries and information centers: KlCNET(Kansas Interlibrary 
Communications Network) is one of the example of the WANs information in inter library loan 
activities. 

(ii) Inter linking CD-ROM Databases 
The rapidly increasing number of databases on CD-ROMs and subsequently the high cost of 
them have forced organizations to investigate LAN and WAN to access CD-ROMs. 

(iii) Providing access to Bibliographic Information 
The development of Library based W ANs have application in searching in Bibliographic 
Information. The dial-up packet switching which was found to be an economic  
alternative to the dedicated lines, having facilitated libraries to access on-line databases through 
Wide Area Networks[11]. 

5.6  The Internet 
Internet is truncated version of internetworking, which refers to interconnecting two or more 
computer networks. A computer network is interconnection of autonomous computing systems 
through communicating systems through a communication media. The major goals of net 
working are to felicitate resource sharing and communication among users connected to hosts. 
Internet, being network of networks, has the same major goals and spans across the entire globe, 
compared to limited geophysical area covered by local area and wide area networks. Thus the 
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Internet can be thought of as vast pool of computes, people and information spread across the 
entire world. 

5.6.1  Historical Details 
Historically, Internet is rooted in the project called ARP ANET (Advanded Research Project 
Agency) of difence department of U.S.A. in 1969. The aim of ARPANET was to connect three 
computers located at different places so that military and government Information is preserved 
in at least on of the host in the event of 'Nuclear Hjolocaust'. Two major Ideas steamed out of 
ARPANET such as packet switching and TCP/IP (Transmission Control Protocol/ Internet 
Protocol). Universities and other agencies to build wider and useful network utilized these 
further for exchange of Information. 

5.6.2  Technical Aspects 
"Large number of Computers are connected through communication media such as telephone 
lines, Leased lines, Satellites, etc. and communication hardware/software such as Routes and 
gateways. Routers and gateways are switches that will move Data from one host to another host 
through the media. These provide fast bit carrying capacity to Internet' [12]. 

Internet interconnects heterogeneous networks, that is networks comprising of variety of 
hardware platforms, operating systems, information storage etc. The management of such 
heterogeneous networks and Information exchange is achieved by adoption following 
methodology. 

(i) Client Server Architecture 
The computer, which needs to access information, is called Client, and the computer, which 
provides resource, is called server. The basic activity involves client getting connected to server, 
accessing the required resource and closing connection. All application involves this basic 
resource access mechanism. 

(ii) TCP/IP Protocol 
Protocol is a set of well defined, rules to be followed by communication partners for reliable 
and meaningful exchange of information. Transmission control protocol takes care of 
transporting the packet from client to server and Internet protocol takes care of moving the 
packet across networks. 

(iii) Application Level Protocol 
TCP/IP protocol carries the packets from client to server and vice-versa, without bothering to 
interpret what the packet contains. It is the job of application protocol to  
interpret and provide the intended services to the end users such as e-mail, Remote Login, File 
Transfer, etc. may be noted that Programs at respective peer level, communicate with each other 
on client and server machines. 

5.6.3  Advantageous of Internet 
"In January 1992, the Internet society (IS CO) was set up to promote the use of internet and 
perhaps eventually take over managing it "[13]. Traditionally the Internet had four main 
applications, such as, 

5.6.3.1 E-mail 
Electronic Mail, popularly known, as E-Mail is a facility through which messages can be 
exchanged electronically computer Networks. The ability to compose, send and receive 
electronic mail been around since the early days of the ARPANET, and is enormously popular. 
It has message delivery speed as high as that of telephonic access. Unlike telephonic access. 
Unlike telephone messaging, e- mail does not require that both parties be available at the same 
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instant. It also leave a written copy of the message. It has additional features such as replay to 
message, broadcast, carbon copy, and blind copy, to increase the effectiveness of the message 
exchange. 

To avail the services of E-Mail, user should have address of the sender and program to handle 
mail application. SMTP (Simple Mail Transfer Protocol) is one of the protocols used for mail. 
Transmission of F-Mail requires a telecommunication network. The vast majority of E-Mail is 
transmitted as computer - compatible data and travels along data networks. Common forms of 
E-Mail system include telex, facsimile, communicating text processors, message switched 
networks and computer based message system. 

The complete range of E-Mail is applicable to Office and business environment. Further it is 
also useful in Library environment. There are three main applications where the impact of E-
Mail is likely to be felt. 

(i) As an alternative mail service 

(ii) As a complement to the telephone service 

(iii) As an optional medium for holding meetings and conferences. 

Thus it may be stated that e-mail may play a significant role in information dissemination 
services. 

5.6.3.1.1 Application of E-Mail for Library and Information Services 
E-Mail has all the potentialities of using if for some of the library and information services, and 
has already become an integral part of the libraries in the developing nations. Some of the major 
areas, where the e-mail could be used as effective media are follows. 

(i)  Document ordering and claiming. E-Mail could be used by the libraries for ordering the 
books, journals and other reading materials. It is possible to check the availability of certain 
titles with publishers by sending a list through this system and on confirmation final orders can 
be placed periodical claiming is another area where e-rnail could be used more effectively and 
efficiently. It would be much faster and unnecessary delays could be avoided. 

(ii) Professional communication. E-Mail can facilitate communication among the Library and 
Information Science Societies. It can also become a convenient means for professional 
membership to announce meetings and provide professional information to its constituencies e-
mail also permits individuals having common interest, to communicate without geographic 
restriction. Libraries can collaborate on various projects including bibliography compilation, 
collection development and policymaking using E-Mail. These applications will have great 
impact on inter-library co-  operation and networking. 

(iii) Inter Library loan. Inter Library Loan is one of the major activities of the Library and 
Information centers. E-Mail provides better and faster means of communication. Through this 
system, library can forward its request for a document to one or more libraries at any time. It is 
even possible to check the availability of the documents before confirming the actual document 
request and receive the  response. This saves lot of time both for users and the staff. 

(iv) Document Delivery. Document delivery is another application of E-Mail in libraries. Now 
always, many request for documents are generated out of on-line searches and some of the on 
line database owners are offering the capability as a part of their search protocols. Another 
aspect of electronic document delivery involves the advent of complete text database, especially 
for complete text of journal databases. These are another aspect where e-mail could be 
effectively used, that is databases can be searched and results can be downloaded and sent to the 
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user mailboxes. 

(v) Reference service. E-Mail is more effective means in transmitting of reference and answers. 
It can be from Librarian to librarian, Patron to Librarian, Librarian to subject specialists etc. One 
need not visit the Libraries to get the information on certain topics. If the answers are brief, it 
could be easily transmitted, instead of writing a separate letter. E-Mail can also be used by the 
librarian on the campus  and outside, to send the reminder notices, recent additions lists etc, to 
the users. Day today correspondences could also be sent through E-Mail. Users can give their 
feedback about  the services through this media. 

5.6.3.1.2 Limitations 
There is some draw backs with the e-rnail system. It can not handle graphics oriented 
information lack of standard is another problem that effects easy communication. It needs initial 
investments and cost wise it is not very cheap. Constant problems with local telephones are 
another problem that effects message communication and it is not easy for a lay man to use the 
system. 

5.6.3.2 File Transfer 
Internet is a collection of large amount of program, text, data files, which can be received, 
majority of it is available free. Protocol used for this is called File Transfer  
Protocol (FTP). It is possible to copy files from one machine on the Internet to another. Vast 
numbers of articles, databases, and other information are available this way. 

5.6.3.3 News 
Newspapers are specialised forums in which users with a common interest can exchange 
messages. Thousands of Newsgroups exist, on technical and non-technical topics, including 
computers, science, recreation and politics. 

5.6.3.4 Remote Login 
This service lets the user to login to a remote host Telnet, is the program available on most of 
unix hosts. By using Telnet, users anywhere on the Internet can log into any other compute on 
which they have an account. 

5.6.4 World Wide Web 
The World Wide Web (WWW) is a client server based, distributed hypertext, and multimedia 
information system on the Internet. The Concept of the Web was born in  
European Particle physics Lab, where the web server software along with a character-based 
client was developed and made available on the Internet[14]. WWW today has  
become the most popular information service and is associated with accessing and browsing 
information resources on the Internet. 

Web uses a protocol called Hypertext Transfer Protocol (HTTP). The web servers maintain 
information in the "Web pages", which are simple ASCII files with all the text marked with 
Hypertext Mark-up Language (HTML) tags. It has tags for providing references to other web 
pages, which can be on the same server or any other server on the Internet irrespective of the 
geographical location. This facilitates hypertext links across the documents on the Internet. 

The clients or browsers access the WebPages on the server's renders and formats them 
according to the HTML tags to display on the client's system. When the user selects a hyprtext 
link on a web-page, client can follow the link and fetch the referred document irrespective of the 
location of the document on the Internet. The Uniform Resource Locator (URL) specifies the 
location of the documents or WebPages. It is a simple way of describing almost any information 
resource, using a standard format for locating information on the Internet, as 
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<Protocol>://<Host.domain>:<port>/<protoco1- specific> 

For instance 

http://www.whitehouse.gov/index.html 

Specifies a web page with the file name index.html at the internet site named 
www.whitehouse.gov 

5.6.5 Indian Scenario 
Internet is an immensely popular worldwide network of on-line users. Almost anything can be a 
subject of discussion on the Internet, which are formed for their chat shows. Those with 
intellectual property banks - Libraries, Research agencies, government archives use the Internet 
to bring people closer. 

The Internet is critically dependent on the efficiency of the telecommunication system. In India, 
Internet connectivity comes through VSNL, which at present offers the 'shell' and 'TCP/IP' 
accounts. The shell account costs Rs. 5,000 for 250 hours or one year. But this cannot download 
graphics. The TCP/IP accounts are more efficient and therefore more expensive, Rs. 25,000 for 
250 hours for corporate users and Rs 15,000 for 250 hours for individual users.  

5.6.6 Applications of Internet for Libraries 
Internet is very useful to the librarian in discharging various functions such as acquisitions, 
cataloguing, documentation, reference service, serials management etc. 

(i) Acquisitions 
Acquisitions work has become greatly simplified with the web. Price checks, ordering and 
claiming can now be down with a minimum of paper work and effort. All forms, such as order 
processing requests order requests from bibliographers and catalogue maintenance requests 
could be online. New acquisitions can be displayed to the public, possibly arranged by subject 
gifts and exchange lists could be loaded and sent via the web, saving time and traditional 
snailmailing costs to other institutions. 

(ii) Cataloguing 
Web technology appears to be seamless, in contrast to the longer, more involved process of 
telnetting to a host site, knowing the login and password required. Establishing links to the most 
frequently used library catalogues would be quit helpful, especially for authority work, 
searching for previous unpublished works by an author and language specific questions. Web 
searching for information on headings not established by LC yet. 

If the subject of a title is so new that nothing is known about it, (In the case of some science 
title) then a search of the web with a good keyword browser could be very useful. As 
acquisitions budgets continue to shrink, sharing access to electronic journals will become a 
reality. Internet provides easy access to many important journals an thus saves time and money. 

(iii) Documentation 
Departmental policies and procedures can be available for training and instruction. Updating of 
documents would be much simpler by using web. It would be avoid photocopying, collating and 
manual distribution etc. Monthly statistics sheets annual review instructions, vacation and 
calendar schedules could all be on the web. Using web could disseminate pertinent information 
very quickly. 

(iv) Collection Development 
The Internet has established itself as the 'Store house' of all world's resources in the electronic 
form ready for accessing[15]. The Nomenclature of these electronic documents is comparable to 
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that in any traditional collection, through some documents may be new, incorporating 
multimedia, hypertext and built-in processing codes. But for the general purpose of developing 
a collection, it suffices that the kinds of documents available on the Internet conform to the kind 
of collection in libraries and information centers like, Newspapers, periodicals, text books, 
reference books, maps, reports etc. 

5.7 MULTIMEDIA 
Multimedia is a combination of some or all forms such as text, data images, photographs, 
animation, audio and video, which are converted from different formats into a uniformat digital 
media and is delivered by computers,[16]. Unlike the analogue media, the digital media which 
allows users to manipulate according to the needs. Use at their pace, and interact at any point of 
the program when a multimedia program is developed in a hypertext environment, the resulting 
product is called 'hypermedia', So multimedia would then be a part of the hypermedia products 
but not vice-versa. The basic difference between these two is in the organization and linkage of 
the information fragments. The information fragments in multimedia are organized linearly 
whereas in hypermedia, these are non-linearly organized with links to each other. 

The main elements of the multimedia are, 
(i)  Text : Information about an object or event etc. Notes, captions, subtitles, contents, 

indexes,  
dictionaries and help facilities. 

(ii)  Data: Tables, charts, graphs, spreadsheets, statistics and row data. 

(iii)  Graphics: Both traditional and computer generated such as drawings, points, maps etc. 

(iv)  Photographic images: Negatives, slides, prints, video cameras, etc. 

(v)  Animation: Including both computer generated, video etc 

(vi)  Audio: It includes speech and music digitised form cassettes, tapes, CD's etc. 

(vii)  Video: Either converted from analogue film of entirely created within a computer. 

5.7.1 Impact of Multimedia on Library Services 
Multimedia, not only helps the users in providing information from different media on one 
platform, but also saves on space, money, maintenance, operational inconveniences etc. The 
major advantages of multimedia in libraries are, 

(a)  It can help satisfying different information needs such as reference, enrichment, 
entertainment, leisure etc. 

(b)  It can help meeting various types of information preference of the users such as scholarly, 
scientific, vocational, artistic, recreational etc. 

(c)  Being a digital format, information can also be accessed by remote users on a network It 
also helps in overcoming the accommodate users. 

(d)  It is interesting and easy to use over the exiting form such as print microforms, online etc. 

(e)  Its control and interactivity helps the users and provides the benefits of books and human 
beings. 

"Nowadays many librarians feels that the multimedia should be integrated into the regular 
services by the libraries. Even in advanced countries libraries do not have a separate department 
or personnel responsible for multimedia products or services:[17]. For the past two-three years. 
Use of electronic resources, particularly multimedia in libraries has improved considerably."In 
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India most of the libraries are using multimedia resources are using multimedia resources for 
reference service and resources for reference service and instructional purposes"[18]. 

5.8 CONCEPT OF ELECTRONIC LIBRARY 
The emerging trends in the application of electronic media for wide-spread distribution of 
information is forcing the libraries to undergo a substantive structural modifications. In this 
information age user wants the information irrespective of forma, time and location of 
information. Therefore digitization of information in libraries is indispensable. 

 
Figure 19: Electronic Library – A Schematic representation 

An electronic library may be defined as the "New  way of carrying out the functions of libraries 
encompassing new types of information resources, new approaches to acquisition, new methods 
of storing and preservations, new approaches to classification and cataloging intensive use of 
electronic systems. Networks and dramatic shifts in  intellectual, organizational and electronic 
practice"[ 19]. 

The electronic library makes available its entire catalogue and all information and all 
information access tools in the form of database searchable online from the desktop Pc. Once 
the required document is identified the, user may search for the document in a given CD-ROM 
through a CD-Net, which can be loaded in CD-Drive by an electronic mechanism of a jukebox. 
The digitised full text data from the CD-ROM start flowing through the wire to the screen. The 
whole document can be read on the screen, can be stored on the floppy, can be printed through a 
printer. 

Thus an ideal electronic library is one in which all the information exists in digital form and all 
the functions are automated using advanced technologies. 
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6. INTRODUCTION 
Information technology has not left any human activity untouched with its influence. Library is 
no exception and the information technology tools like computers and communication have 
added new dimension in information handling in libraries. 

The user of the library of the future may be another knowledge system, that is any intelligent 
system. According to Martyn, the library of the future will be a network of knowledge system. 
The professional would take the advantages of the opportunities offered by the new technology 
and social changes as well as how best could they meet some problems of the future the 
tendency to see the advances in electronic libraries and communication technology need to 
formalized. 

In the digital world of information highway there should be strees on three things, such as, 

1) Awareness of information 

2) Awareness of technology 

3) Awareness of needs. 

The awareness of information gives the breadth of vision; awareness of technology gives the 
power to make the visions manifest and awareness of need gives the insight to use professional 
skills and talents to the greater effect. 

The educative part of library curriculum should be of pragmatic sensing nowadays, the 
traditional subjects like classification, cataloguing, CAS, SDI services etc. partially lost their 
significance. The syllabi of library and information science course need be reasonably 
restructured in the changed scenario. 

The policy of funding the libraries should be liberalized, to encourage the information highway. 
As a matter of fact, libraries are funded in India not only on healthy economy but also on 
current policy of the organizations. 

New technologies supplement the older ones and form together with them a complex of 
technologies, which allows for choosing a certain technology for a certain application from a 
board variety of technologies. 

The recently emerged new technologies will certainly not replace traditional existing 
technologies immediately and everywhere. The reasons for this are somewhat hesitation and 
economical status of the libraries and information centers. 

For instance, the telephone, invented more than a century ago, has not supplemented the postal 
service; both exist and develop side by side. But even after more than hundred years the 
telephone system in many countries mostly in developing countries, is still under developed and 
deficient. This situation is limiting rather severely, the flow of information in all sectors of 
society. In addition, it is hindering the effective application of modern electronic information 
and communication technologies. 

The largest single factor, which has caused changes, if any in the library and information 
services, is information technology, including computer, telecommunication, storage and other 
relatedtechnologies. It has made it possible to introduce few new services, revolutionalise many 
existing services by providing new media, by increasing speed and efficiency of processing and 
retrieval, by overcoming distance and communication barriers and so on. 

This research work did not go in detail about the prospects of various information technologies 
for modernizing library services. Yet it may be stressed here that our prospects of having 
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decentralized yet integrated or coordinated library systems will be made possible by 
communication technologies like telecommunication, satellite communication, data 
communication network etc. 

The existence of the libraries and information centers of the future depends largely on the 
decision of present generation, if not thought well before, it will be vulnerable. The librarians of 
today can become the knowledge counselors of tomorrow. The knowledge counselor will be 
then much more intellectual, requiring much knowledge at selection, analyzing and synthesizing 
information. The electronic libraries as visualized are no doubt the benchmark in the 
information communication technology and practicing knowledge dissemination. 

6.1 COMMUNICATION TECHNOLOGY 
The objective of any library is to communicate the contents of the printed and non-printed 
materials to those to whom such contents are likely to be of some help. The library or 
information centre is the bridge between the stored information and the individual who needs 
such information. The times when we used to boast of our large collections, building, staff 
resources etc. are over. The day has dawned when the libraries are required to marshal different 
combinations of communication technology for the benefit and progress of our developing 
society. It is only them that the society could look forward with hope towards the librarians and 
information scientists and thereby enhances their status and prestige. 

The internal communication is a very important step in the enterprises’ and organizations’ life. 
This permits the facilitation of their functioning. Everyone has to know to whom she/he has to 
address to, for the needed information acquirement. The internal communication has to 
contribute to the collaborators’ motivation improvement assembling them around values and 
commitment. Moreover, the internal communication has to make the enterprise attractive for the 
interested potential candidates and students. Three types of techniques can be used to conceive 
an internal communication plan: oral techniques, direct and media communication techniques. 
Among them, the enterprise journal, printed, audio-video or electronic one, is a fundamental and 
essential tool of all the internal communication strategy. The internal communication 
responsible, in general, the human resources headmaster has to determine a calendar for putting 
into practice the entire communication actions and follow the budget to avoid any deviation 
from the engaged costs. 

Library and information centre managers have the responsibility to provide effective and 
efficient but relevant information to their user. They must incorporate information and 
communication technology into both practice and training, if they are to become relevant in this 
new information age. The new paradigm for the library manager is that of champion of change 
in their organization To further stress this, the national president of the Nigerian library 
Association (NLA) Daniel (2004), emphasizes the need, “to have a plan with mission and a 
vision which will equip the association meet the challenges of the 21st century globalization of 
our profession.” 

Today we are living in a so-called Information Society. People as members of this society use 
different kinds of communication and information technology-based tools, which provide them 
with a variety of ways for sending, receiving, and sharing information. The effect of information 
and communication technology (ICT) on individuals and the mismatch between an individual’s 
information needs, and the quality and quantity of the received information often results in 
problems such as over- and under stimulation, as well as information overload. An overload of 
information occurs when an individual is presented with an amount of information, which 
exceeds his or her cognitive capacity. 
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In many researches the increase of the amount of information in today’s society is often 
addressed as the reason for occurrence of information overload. The reports, published by The 
National Post and Telecom Agency (The Swedish National Post and Telecom Agency, Post- 
och Telestyrelsen, PTS, is the authority that supervises activities in the radio, telecom and 
datacom areas.) (PTS), confirm this statement. According to PTS during the year 2000 as many 
as 494 million SMS messages have been sent in Sweden. During the same period, 3426.3 
million letters have been distributed, while by the end of the year 2000, the number of Internet 
connections, which in turn provided people by a variety of ways for sending and receiving 
information, such as Email and WWW, was 2,530,000. By compare these numbers with the 
numbers published in the same agency’s recent report, a dramatically increase of information 
exchanged between people could be identified. In their latest report, the number of the sent SMS 
messages during the first six mounts of the year 2001 was 463 million and the number of 
internet connections by the end of the same period was 2,767,000. During the same period of 
time, as many as 3334.7 million letters have been distributed. 

These numbers even show that the correlation between the amount of information exchanged 
between people and the number of communication tools indicates a differentiation in needs that 
people by using different kinds of communication tools try to fulfill. In other words, people, in 
order to achieve their goals, choose and use a communication tool that supports their actions. 
Thereby, their choice of communication tools should be on the basis of some qualitative factors. 

Many studies, e.g. Olson, Tanner, Baron, Maynor, McDaniel, Olson and Magee, have already 
pointed out some characteristic features and qualities in spoken (including face-to-face 
conversation) and written language (including computer mediated conversation), and their 
differences. Other researches were more focused on different scenarios, e.g. Johansen, Baeker et 
al, and the use of information technology in order to improve the quality of job and cooperation 
between people, such as Wiberg, Ljungberg. 

The aim of this study, as a part of the AVANTI (Added Value Access to New Technologies on 
the Internet, which its chief ambition is to make it easier for citizens to use Internet services 
delivered trough the Web.) project, is to study people’s use of four text-based communication 
tools (i.e. SMS, E-mail, letter and WWW), in order to identify those factors that individuals take 
into consideration when they evaluate and choose among these tools. Knowledge about these 
factors will help us to find out if it is possible to avoid an overload of information cased by the 
mismatch between users’ values and expectations and the communication tool in use. Today, 
the boundary of many of information systems is not limited to the physical shape of the system, 
without a system’s users have possibility to communicate with it trough different kinds of 
communication tools. Thereby, the identified factors, could build a foundation, by help of which 
a system’s designers would be able to design the system in such way that the communication 
channels between the system and its users agree with the users’ values and expectations. 

The mission of library services in the age of computer and electronic technologies is to provide 
information at the point and the moment of users’ needs. Unquestionably, content is still the key 
to the success of a library electronic database. The medium of information delivery systems has 
evolved over the years from printed indexes to magnetic tapes, disks and compact discs. CD-
ROM technology seems to be increasingly popular among library users. Users are not 
sophisticated searchers; their acceptance of the CD-ROM technology indicates that they are 
willing to learn. With initial training users may become less reliant on library staff, at least for 
routine database operations. Improvements in the user-friendliness of software interfaces and 
standardization of navigational functions should make CD-ROM databases easier to use and 
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allow users to concentrate on developing good search strategies rather than such mundane 
activities as how to print. 

As the expertise of users increases, so do the expectations. With more databases containing 
abstracts and full text becoming available, user demand for immediate access to documents will 
grow. The Search Techniques for Accessing CD-Rom Databases availability and preference for 
the electronic version of documents will have an effect on print subscriptions and inter-library 
loan. It is important that CD-ROM database developers and libraries keep abreast of the 
changing attitudes and use of CD-ROM by patrons in order to offer the services which will meet 
both present and future user information needs. 

The promise of new technology is for libraries to extend the reach of research and education, 
improve the quality of learning, and reshape scholarly communication. This is not an 
extravagant claim for the technology, but rather a declaration of an ambition shared by many 
who are developing and managing the technology. And the key to fulfilling that promise lies 
within the communities of higher education, science, and public policy responsible for applying 
the technology to those ends. 

Despite the challenges facing the availability and usability of ICTs in Nigerian libraries, 
librarians and authorities in various institutions must find means of making the facilities and 
resources discussed in this paper available to their users. It may be noted that if the libraries are 
provided with the various ICT facilities by the various authorizes with adequate funds cum 
power supply, users and staff of the libraries will utilize the resources. Staffs that are not ICT 
comphant may be shown the way out if they refused to change for better. 

The study Integration of Information and communication technology in library operations 
suggest and recommends the following; as a means of enhancing and facilitating maximum use 
of ICT in library service and operations. 

 There must be adequate planning and survey by any library before the introduction of ICT 
in order to forestall frequent change in the use of the hardware and software; 

 Libraries in their zeal to provide qualitative service should open an electronic library where 
users and library community who do not have the knowledge of the use of ICT can be 
trained so as to develop the skill on how to exploit the information available for them in the 
ICT media. 

 Adequate funds should be provided by the government and all stakeholders in education 
sector. This is necessary to enable libraries acquire and procure all ICT equipment that can 
improve the quality of their services. 

 Librarians should equally partake in ICT utilization in the educational enterprise as a 
developer and not an operative. This he could do by seeking appropriate training, 
consulting teachers and always considering curricula related educational needs and 
involvement. However, it is important that in the enthusiastic embracing of the introduction 
and application of ICT in the library, librarians should not neglect basic tasks like shelf 
tidying, stock editing and overdue recall. 

 There is need for complementary efforts by different stakeholders (librarians, governments 
etc) to support effective ICT revolution in Nigeria. Appropriate training should be given to 
librarians in order to improve the qualities of their services. 

Effective communication is a keystone of any good administration. The goal of proper 
communication in the library is to ensure that users make good use of the library's resources 
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bought with scarce funds, that library staff know what their responsibilities are and perform 
them properly, and that the libraries' parent bodies can know and appreciate the problems of the 
libraries and offer necessary assistance regularly. 

The failure to establish a meaningful and understandable exchange of information between the 
staff and the clientele will give rise to inefficiency on the part of the library, and lack of 
direction on the part of the clientele. 

6.2 TELECOMMUNICATION TECHNOLOGY 
The telecom sector in India has witnessed a series of fundamental structural and institutional 
reforms over the past decade. The best feature of India’s regulatory regime has been its open 
and transparent approach, with which the regulatory authorities make industry information 
public and accessible, and encourage a healthy level of consultation with stakeholders. This 
approach has helped the sector grow by leaps and bounds. The report is an attempt to help 
understand the viewpoints of various stakeholders and to arrive at reasonable and practical 
recommendations to help overcome the challenges that the sector faces and harness its 
opportunities. The key recommendations for improving the existing scenario focus on licensing 
framework, spectrum, USOF, broadband, M&A, equipment manufacturing and infrastructure 
sharing. 

 A single license should cover all telecom services. There should be uniform fee structure 
across all telecom circles. 

 Future policy should encourage identifying and vacating spectrum bands for future use. 
Spectrum allocation should be based on technology neutrality, service flexibility, timely 
allotment, timely spectrum reconciliation and enhanced transparency. Spectrum sharing 
and trading should be allowed. 

 Broadband infrastructure — OFC, high-capacity microwave and satellite connectivity — 
must be extended to rural, remote and inaccessible areas. Content and applications in 
regional languages should be created to promote rural broadband. 

 The USOF should be utilized for the provision of public telecom, information services, 
household telephones and broadband connectivity in rural and remote areas. It should be 
used for creating infrastructure for the provision of mobile services and development of 
telecommunication facilities, and inducting new technological developments in rural and 
remote areas. The distribution of funds should be through transparent market-oriented 
allocation methodology. DoT should also consider lowering the contribution to 1% of AGR 
toward the fund. 

 Operators must be allowed to merge intra-circle while being allowed to combine spectrum. 
The share of a merged entity should not be greater than 30% in terms of subscriber base or 
AGR. 

 HMCP should be set up across the country, and fiscal incentives should be provided to 
promote local manufacturing. R&D initiatives should be encouraged. 

 A National Telecom Critical Infrastructure Policy on the lines of NTP 1999 should 
establish uniform procedures for land acquisition, a uniform taxation regime, and subsidies 
and other packages for creating an environment conducive to boosting the construction of 
national telecom infrastructure and ensuring the increased participation of all the 
stakeholders. The key recommendations for advancing the sector to the next level of 
growth focus on financial inclusion, m-commerce, convergence, security concerns and 
consumer affordability. 
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6.3 OPTICAL AND SATELLITE COMMUNICATION TECHNOLOGY 
As communication technology grows and changes the boundary lines that separated media in 
the past become increasingly difficult to sustain, and the need for new policies becomes more 
apparent. At the same time a communication system that is easier and simpler for users to 
operate requires a more complex and costly technology. This problem, has recently been 
brought into sharp focus by the huge investment required to replace existing copper telephone, 
lines with a fiber-optic network capable of handling, on a broad frequency, a vast array of 
information and entertainment services. Since these would encompass both mass and private 
communications, a new set of policy issues has been raised regarding the relationship between 
public utilities highly regulated at the local level and mass media promoted by constitutional 
guarantees. 

The impending spread of fiber optic networks with broadband communication capabilities was 
destined to lower the artificial barrier between the data processing and communication. It also 
made obsolete the distinction that regulators had drawn among the various types of 
communication companies, in or out of the mass media field. 

A comparison between satellite communication and terrestrial communication is instructive. 
The introduction of competition in 1984 in the United States and somewhat later in Europe 
changed all that radically. Telephone companies began replacing their longhaul networks with 
fiber and introduced high-bandwith services. All of a sudden, terrestrial fiber connections 
looked like the long-term winner. But communication satellite have some major advantages that 
fiber does not address. 

Many people nowadays want to communicate while jogging, driving, sailing and flying, 
Terrestrial fiber optic links are of no use to them but satellite links potentially are. A message 
sent by satellite can be received by thousands of ground stations at once. It is much cheaper than 
simulating broadcasting on the ground. 

Moreover launching one satellite was much easier than stringing thousands of underground as 
well as undersea cables in the country. In short, it looks like the mainstream communication of 
the future will be terrestrial fiber optics combined with cellular radio, but for some specialized 
uses offers more bandwidth, it is certainly radio, but for some specialized uses offers more 
bandwidth, it is certainly possible that terrestrial and satellite communication will compete 
aggressively on price. If advances in technology radically reduce the cost of deploying at 
satellite, or low orbit satellite catch on, it is not certain that fiber optics win in all areas. 

In October 1995, Hatfield Associates, Inc. was tasked by Gallaudet University to engage in a 
study and to prepare a document describing developments in mobile or wireless 
telecommunications. This report, which conveys the results of that engagement, provides an 
introduction to the underlying principles of wireless telecommunications and briefly describes 
four types of services that have traditionally been provided on wireless networks -- one-way 
paging, two-way dispatch, two-way mobile telephone, and two-way mobile data. It goes on to 
describe the current state-of-the-art in terms of the land mobile radio systems traditionally used 
to provide these services. A major requirement of the engagement was to provide a 
technological forecast of developments in wireless telecommunications. This was accomplished 
by first reviewing expected developments in enabling technologies (e.g., in digital integrated 
circuits) and then identifying and describing technological and service trends in the short to 
medium term. Next, the broad trends in policy and regulation were reviewed because of their 
strong influence on the developments in the field of wireless telecommunications. Finally, a 
forecast of the long-term technological and service trends was provided. 
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Taken together, these forecasts of future trends in wireless telecommunications technology and 
services include improved coverage and universal roaming, increased integration of services, 
increased network based functionality, increased functionality of end user equipment, and 
improved spectrum efficiency. Aided by a policy and regulatory climate that is (1) providing 
adequate, if not generous, allocations of the radio spectrum resource for wireless 
telecommunications and (2) encouraging the development of vigorous competition in the 
provision of wireless facilities and services, it appears that steady progress will be made toward 
the goal of being able to communicate anywhere, anytime, and in any mode -- voice, data, 
image, or video. Although there are daunting challenges associated with operations in the 
technically hostile mobile environment, it appears (1) that these capabilities will eventually 
include multimedia and even broadband capabilities as well and (2) that radio communications 
devices will increasingly be embedded in all types of equipment just as computer chips have 
become pervasive today. 

These future trends would appear to bode well for not only the general public, but for disabled 
Americans as well. Indeed, the ability to communicate anytime, anywhere, in any mode, 
coupled with the power of intelligent, programmable networks and end user equipment, will 
create a potent platform upon which to serve disabled subscribers. The challenge, as in modern 
computer and communications systems more generally, is to ensure that wireless services are 
designed, developed, and fabricated to be accessible to and usable by individuals with 
disabilities. Where it is readily achievable, the recently passed Telecommunications Act of 1996 
mandates such accessibility and usability in exactly these words. The FCC has now embarked 
on a proceeding that will implement this part of the new law. Hopefully, this report will 
contribute to the deliberations of the stakeholders and regulators involved in that proceeding and 
to other efforts to ensure that disabled Americans will share fully in the rich benefits that will 
surely flow from the developments in wireless telecommunications described herein. 

6.4 COMPUTER COMMUNICATION TECHNOLOGY 
The advancement of science and technology has made a tremendous improvement and change 
almost in all walks of life. Especially the magnetic word Information technology has been 
chanted in all corners of the global arena. The research highlights the changing dimensions of 
library services due to the impact of ICT. The various aspects of electronic library, its purpose 
and advantages are talked about. The most essential features such as infrastructure, staff support 
and budgetary aspects are also discussed with respect to Indian context. 

Although passive attacks against computer networks are usually just collecting and monitoring 
information and are not nearly as harmful as active attacks, they are very credible risks to 
network security. Some feel that passive attacks are friendly intrusions that, if anything, give the 
passive attacker an educational experience about the network being attacked. However, this 
research paper has demonstrated that passive attacks could have detrimental effects if network 
information gets into the wrong hands and is used for reasons other than being informed about 
the network being trespassed. There are several types of passive attacks that attackers use. 
Traffic analysis allows an attacker to examine patterns in communication on a network while 
eavesdropping is when a passive attacker “listens” to interpret traffic. Sniffing, perhaps the most 
popular and widely used passive attack, is a device or application that reads packets of 
information on a network. Although encryption is a suitable solution to prevent passive attacks 
on networks, it can only partly solve the problem, especially in the case of traffic analysis and 
sniffing. Several other ways that passive attacks can be prevented are also identified. These 
include applying different authentication schemes across networks, making use of SSL, and to 
physical check Ethernet connections in detecting certain sniffing devices. Although there are 
many solutions in use today to prevent passive attacks, nothing has yet to prove to be 100% 
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dependable. Passive attacks are apparently harmless as they just monitor and collect information 
instead of harming or destroying computers and networks. However, the threat from passive 
attacks is when the information monitored and collected is later used in a damaging manner. As 
the number of passive attacks on computer networks continue to increase, the more credible of a 
risk they become to eventually being destructive to computers and their networks. 
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Appendix :: 1 

Some Milestones in Indian Telecom 

1875 - First private telephone line. 

1881 - Phones arrive with the installation of the first exchange. License to private to 
run Telephone services in Madras, Calcutta, Mumbai and Rangoon. 

1913 - First automatic exchange at Shimla with a capacity of 700 lines and 400 
working Connections. 

1943 - Government exercise option to purchase the assets of the phone companies. 

1948 - Indian telephone industry set up at Bangalore. 

1956 - Industry Policy Resolution reserves the right of manufacturing Telecom 
equipment for the public sector. 

1960 - First STD between Kanppur-Lucknow. 

1984 - Manufacture of subscriber and equipment “open” to the private sector. C-DOT 
Was established. 

1985 - R & T broken in to DOP and DOT. 

1986 - Mumbai and Delhi telephones converted in to MTNL, OCS converted to 
VSNL.INDONET setup by CMC. 

1989 - ERNET network was started. 

1991 - First commercial electronic mail service from VSNL. INET, India’s first packet 
Switching network setup. 

1992 - value added services operation allowed to the private sector. 

1994 - Telecom policy tabled in the Lok Sabha. 

Appendix :: 2 

India’s Artificial Satellite Launches 
1975 - First Indian satellite, Aryabhatta launched from the Soviet Union. 

1979 - Second satellite Bhaskara-1 for earth observation, launched from the Soviet 
Union. 

1980 - SLV-3 with Rohini-1 launched from Shri Harikota. 

1981 - First experimental Geostationary communication satellite, Apple launched from 
Kourou, france. 

- Bhajaskara-2 launched from Soviet Union. 

1982 - SLV-3 with Rohini-2 launched from Sri Harikota. 

INSAT-IB, multipurpose satellite launched from USA. 

1998 - IRS-1A, first Indian remote sensing satellite launched from Soviet Union. 

1990 - INSAT-ID launched from Kourou, France. 

1991 - IRS-1B launched from Soviet Union. 
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1992 - SROSS-C satellite launched from Sri Harikota. 

INSAT-2A launched from Kourou, France. 

1993 - INSAT-2B launched from Sri Harikota with SROSS-C satellite. 

1994 - IRS-P2 satellite launched from Sri Harikota. Streched Rohini satellite system 

(SROSS-C2) was successfully launched. 

1995 - INSAT-2C, the heaviest and the first exclusive, third Indigenous satellite was 
launched from Kourou, French Guyana. 

1996 - PSLV-D3 was successfully launched from Sri Harikota, placing the 922k.g. 
Indian remote sensing satellite (IRS). 

1997 - INSAT-2D, India’s fourth Indigenous communication satellite was launched 
from Kourou, of French Guyana. 
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ABOUT THE BOOK 
The use of ICTs is potentially beneficial to development as it encourages the sharing of 
information and the effective involvement by social groups at various levels, offering, in 
particular, the possibility of networking individuals and systems. The participatory aspect of 
community life is thus strengthened, as are relations with authorities, at all levels. ICTs hold the 
potential to foster hitherto unknown types of engagement, contacts and interaction among 
individuals, peoples, communities, nations, cultures and civilizations. ICTs that are bringing 
about decisive changes in the way cultures are created and communicated also have to meet new 
social demands. They offer the potential to expand the scope of teaching and learning, breaking 
through traditional constraints of space and time as well as boundaries of current educational 
systems. Moves towards learning societies based on the need to acquire new knowledge 
throughout life. 

Technologies especially computer and communication technologies have highly revolutionalized 
the field of Library and Information Services (LIS). They facilitate collection, storage, 
organization progressing analysis, presentation, communication and dissemination of data with 
the introduction of new technology, libraries and information centers are expected to use various 
types of technology, to provide information more quickly and in greater volume than before. Use 
of modern technology has a great relevance in the context of fourth law of Library Science – 
“Save the time of the reader as well as staff”, in which Dr. S. R. Ranganathan recognized the 
objective related to the internal efficiency of the library. 

In this Book, a quick round up over’s the ‘communication technologies’ age in India. Problems 
of Indian libraries and information centers in having these modern techniques are also discussed. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 


