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COURSE 05 APPLICATION OF . |
o INFORMATION TECHNOLOGY

Informa’uon Technology has brought revolutlonaly changes in all spheres of human
' activity. Libraries and information centres are no exception. Information Technology has
made its impact on acquisition, processing, storage, dissemination and use of information in-
fibraries and information centres. To cope up with the changes the Schools of Library and
_ Information Science in India have -restructured thclr -curriculum. Your university has

" iniroduced " Application of Information Technology® as a core course, covering the essential
components of IT, library automatlon databases and networks, office automation and other

applications of IT.

The course, Apgplication of Information Technology, conforms to the syllabus of the
Master of Library and Information Science (MLISE) offered by Dr. B.R. Ambedkar Open -
University. For the sake of éonvenience, the syltabus is divided into blocks, eaci: ‘of which
comprises a number of units. Bach unit generally covers a specific area of the subject. The
~units are prepared by specialists in accordance with the format so désigned to enable you to
‘read and understand them without much difficulty. Each unit begins with the structure.
- (contents list) and statements of its aims and objectives, followed by an introduction to the
content. The subject content of a unit is divided into subthemes Which are numbered upto three "
levels for easy reference and comprehension. Each unit en ith let us sum up, glossary,
~ assignments, references and recommended books, and 1 exafmination questions.
' This Course,. is composcd of four Blocks, mmng about four Units.
The first Block, Introduction to hﬁ%ﬂ Technology, comprising of three
" units (I to 3), gives an gverview of infopmgtionfechnology. Here the basics of computers
. (hardware, soﬁwarc and programming uQ!*data communication and data processing are
covered. : . T -

Block IT on Library Auto ‘comprising of five units (units 4 to 8) is the largest
block in the course. This block explains how computers can be used in-house in a library.
After a discussion-on generalized software development activity, all important activities in a

library: acquisitions,® catalogumg, circulation, serials control, OPAC, information service
related tasks are covered.

The third Block with four units deals with databases and networks. One complctc unit
is offered for technical aspects of database — types, advantages, structure etc. The CD-ROM
and Online databases and searching the databases are discussed from a llhranan s point of
‘view. After an exposition on technical aspects of computer data networks, how libraries. can
come together through networks to share their resources is explained with live examples.

- The fourth and final block is completely on Office Automation. Role and importance
of all types of communication (written, face-to-face, oral) and methods of achieving these
through electronic and computer technology are explained in detail. Usc of Internet in libraries
and mformanon centres is discussed at appropriate places. :

After studymg all the sixteen units and supplementmg the same by going through a
- few books mentioned under references, the student should be having a broad appréciation on
- use of computers and communication technology in various aspects of library work and
information services. The éntire course is revised and updated i in 2001 with an expectation to
'preparc the students to fit to face thc new dcvclopmcnts in IT and their challcnges in hbrary ;
environment.
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.LJ};@%’”‘K I: QVERVIEW @ﬂ? ENF@RMATE@N-
TEC HN@&@%Y

Among scveral technologies, Information Technology (in short, IT) has become the
most important tocl for scientists, technologists, businessmen, administrators, politicians,
teachers and even to a commoa man. The integration of computers and communication
techniologies is commonly believed as Information Technology and it is this combination that
extended the applications beyond the boundaries of a country. Before understanding the
applications of IT in librarice onc should have an overview of {T origin & development,
componenis, programming ¢oncepis, cte.,

This Block consists of three units. The major objective of this Block is to provide a
broad Cverview of Information Technology as applicable to library and information work.

Unit 1: "Information Technology: Origin Development and Applications' introduces
the Information Technology and provides a brief history of Computers. The general uses of
computers are described in brief followed by the impact of IT con socmt\ — both positive and
negative impacts arc discussed.

UNIT 2 deals with hardware componcnts of a computer. After describing the
classification of computers in traditional ways, that is, Sugr Computers, Main Frame
Computers, Mini Computers, Micro Computers and PersondhComputers a brief discussion on
recent trends is given. Several Input, Qutput and SiopaegdeviCes are described. To help the
Librarian specify while purchasing a PC, a section onaI configuration of a modem PC
has been included. The Unit ends with a brief digcussiofn Data Communication so essential |
to link up computers. ' ' '

The third and last unit i this Bl ces care of Computer Software. Categorization
of Software, Operating Systems are describgd. Concepts like program, program development,
and programming languagc are ¢ . A description on how to go about devcloping a
computer program is included. In ion on several popular programming languages is

given in the Appendix.
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1.0 AIMS AND OBJECTIVES

The aim of the unit is to provide a broad overview of Information Technology — a
brief description of the phrase “Information Technology”, Computers and their history; Use of
Computers in general. A discussion on the impact of information tcchnology on the society is
presented. in this unit.

After studying the unit you should be able to

* Explain what the phras'c “Information Technoiogy” means
e Narrate the history of compuicrs

® Describe the vanious stages of development of computers

¢  Give examples of use of computers in daily life




¢ Explain the areas in library work where computers are used

e Discuss the gbod-and bad effects of computer on Society. !

1.1 INTRODUCTION

The world is undergoing a major social and economic change, a. Second Industrial

Revolution, through the new information-processing technology of commuin-ications and
computers. Computer has penetrated all strata of the modern society. In fact, among all

- technologies, which have emerged in the 20™ century, none has such a profound' impact as the’

computer. It is now the single most important tool in the hands of engmeers researchers,
managers, administrators, politicians, and many others. Computer, in turn, has given birth to a
"new industry broadly labeled as Information Technology, better known by its: abbreviated
form I'T. IT is revolutionizing the way in which we live and work. It is changing all aspects of

* our life and lifestyles. The digital revolution has given mankind the ability to treat information

with mathematical precision, to transmit it at very high accuracy and to manipulate it at will.

At first, computers were the experimental toys of university researchers iand then they
become fhe tools of government establishments and giant corporations. They were huge,
expensive, individually deSIgned and manufactured, and beyond the reach of any but the
wealthiest organizations. The progress has been truly amazing. In only about 40 years,
electronic communications have become commonpla®and indispensable; computers have
proliferated, becoming increasingly fast, pbwer&l@ and cheap, so that now there is
scarcely 2 human activity in which they are pengo bc™found. Since computer|is the engine

- driving our Information Society, you need 2 @ standing of this tool and its uses. Hence,

you are introduced to this new world of Informa

Technology.

1.2 WHAT IS INFOR 10 TECHNOLOGY ?

As the title of thi e-05 is: “Application of Information TechJ!lology , it is
appropriate 1o liscuss in thi briefly the meaning of the term “Information Technology”
or IT as it com nonly known. In a very broad sense we can say that Information Technology is
the Application of Technology in Information Management Information Managcment as you
may be aware, consists of a series of activities: Information generation, acquisition, storage,
processing, retrieval, dissemination, distribution etc. In all these activitics we use several
technologies like printing, publishing, computers, communication, reprographics etc. A study
of these tf-chnologles as apphcablc to Information Management activities is IT.

Generally, there are five major technologles people think of when one|refers to IT.

~ These are: Electronic and photon technology; Computer Technology ncluding hardware and
'y software; Commumication Technology, particularly telecommunications; Artificial Intelligence

and finally Human-Machine Interface Technology. For example, Photocoplers are electronic
and photon machines; Compiiters as such along with several accessories lxke printers,
scanners etc are used in- Library activities, Electronic mail, fax, telex, E-mail form a part of -
communication technology; Artificial Intelligence Systems and Expert systems are used in
sophisticated Infonnatlon Retrieval applications.

Even among these five, only two get most noticed: Computers and Cormnunications

(C&C). Hence the common belief that IT means Use of Computers and Communications. In

this course we shall deal with the study of use of computers and computer net{works for all
aspects covering Librarianship and Library and Information Science,

- |
&




1.3 ORIGIN & DEVELOPMENT GF INFORMATION
TECHNOLOGY (IT)_ | |

History of Computers had taken its roots with the abacus. In Asia, the Chinese were
becoming very much involved in commerce with the Japanese, Indians, and Koreans. -
Businessmen needed a way to tally accounts and bills. Somehow, out of this need, the abacus
was born. The abacus is the first true precursor to the adding machies and computers. For
over a thousand years after the Chinese invented the abacus, not much progress was made to
automate counting or in mathematics. The Grecks came up with nunerous mathematical
formulac and theorems, but the entire newly discovered math had to be worked out by hand.

1.3.1 Early History of Computers

. Blaise Pascal, a French Philosopher and mathematician, is most remembered among
' the computer scientists as the inventor of the calculator. In 1642 he presented thi.  his father
to assist him. This calculator called the Pascaline resembled the rechanical cale: *~tors used

_ inthe 1940s.

In 1801 Joseph-Marie created the Punched Card Loom. This device was a new type of
loom for weaving cloth. Punched cards controlled its operation. Needles could pull threads
through cards where there were holes and not where there weye any. This scheme paved the
way for punched holes in cards to provide data and difectNe aciions of punched-card
machines and computers. - '

Thomas de Colmar (1785-1870) invented rfthmometer in 1820. This was
 the first mass produced calculator, It did multiplicatior™iM#th some assistance from the user, it
could do division as well. This device was- sed, but the importance of it was the
inspiration that it later caused. o = o : :

" While Thomas de Colmar was de¥W€loping the first successful commercial calculator,
Charles Babbage (1792-1871) = as carly as 1812 that many long computations.
consisted of operations that were r y repeated. He theorized that it must be possible to
design a calculating machine, which could do these operatiohs automatically. He produced a
prototype of this “difference engine” by 1822 and with the help of British government started
- work on the full machine in 1823. It was intended to be steam-powered, fully automatic, even
to the printing of the resulting tables; and commanded by a fixed instruction program. In
1833, Babbage ceaszd working on the difference engine because he had a better idea. His new
idea was to build an “analytical engine.” The analytical engine was 2 real parallel decimal
computer, which would cperate on words of 50 decimals and was able to store 1000 numbers.
The machine would include a number of built-in operations such as conditional control, which
allowed the instructions for the machine to be executed in a specific order rather than in
numerical order. The instructions for the machine were to be stored on punched cards, similar
to those used on a Jacquard loom. - - : '

Ada Byron (1815-1852) was one of the picturesque characters. of the early history of
computers. Her published analysis of the Analytical Engine is our best record of its
programming- potential. In it, she outlines the fundamentals of computer programming,
including data analysis, loopitig and memory addressing. Published in 1843, Ada’s prescient -
comments included her predictions that such a machine might be used to compose complex
music, to produce graphics, and would be used for both practical and scientific use. Ada even
suggested to Babbage writing a plan for how the engine might calculate Bemoulli numbers,
This plan is now regarded as the first “Computer program.” A software language developed
by the US Department of Defense was named Ada in her honor in 1979, Ca
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In 1890 Herman Hollerith applied punched card techniques for uss in compiling and
tabulating the census. The use of punched cards and tabulating machine resultediin substantial
savings in cost and iime. Ther Hollerith began 1o adopt his census Tabulator to commercial
work. Toe this end, he organized the Tabulating Company, which subsequently merged with -
other companies to become the IBM Corporaiion. '

Konard Zuse, a German engineer, completed the first general—purpose programiable
calculator -in 1941, He pioneered the use of binary math and Boolean logic in electronic
calculation,

During World War H, 2 group of scientists led by Max Newman including Alan
Turing in England used a series of computei-like wachines to decrypt coded messages used by
the German high command. These machines became an electronic marvel, The first prototype
called Colossus began operating in February 1944,

Necessity is the mother of mvention, The US Defense Department needed a better
system of computing: the firing and ballistic tables for their missiles. J. Presper Eckert and
William Mauchley at the Moore School for ‘Engineering of the Umiversity of Pennsylvania
developed ENIAC, Elecironic Numerical Integrator and Calculator in 1946, The machine
filied a 30 feet by 50 feet room and weighted 30 tons. The computer had 18000 vacuutn tubes.
Programs were stored on plug boards that had wires wrapped around pins. Numbers wetc

entered by turning a series of dials unti! they corrcspg.he proper digit.

In 1945 John Von Newmann wrote a pager destsbing how a binary program could be
electronically stored in a computer. Newma is paper demonstrated that a computer
could have a simple, fixed structurc, yet be abigdb execute any kind of computation given
properly programimed control without th for. hardware modification. He coniributed a
- new understanding of how practicai +!E st puters should be organized and built; these ideas

~often referred to as the stored-pr @ Bcchnigue, became fundamental for futuie generations
of high-speed digital computeis afg were universally adopted. The first-gencration stored
program computers requirc iderable maimntenance, attained perhaps 70% to 80% rehable
operations, and were used -12 years. Typically, they were programmed directly n
machine language, although by thc mid-1950s progress was made in several aspects of
advanced programming. This group of machines included EDVAC and UNIVAC, the first

commercially available computers.

IBM introduced the IBM701 as its first electronic stored-program computer. Herlan
Herrick ran the first successful FORTRAN program in 1954. In the same year Genc Amdhal
developed the first operating system, which ran on the IBM704. The IBM 360 was introduced
in April 1964 and quickly became the standard for institutional mainframe computer. By the
mid-80s, IBM 360 and its dcscendants had generated more than $ 100 billion in revenue for
IBM.

In 1981, MS-DOS runs for the fist time on IBM’s prototype microcomputcr.
Microsoft bought all nights to DOS from Seattlc Products, and the name MS-DOS was
adopted. The first IBM PCs rolled off the assembly lines. Rapid advances in semiconductor
technology since 1960s have made possible tremendous increases in computing power at
plummeting costs. Some 40 years ago a computer could be afforded only by largc
_organizations. Now personal computer is within the reach of even mdlwcluals

1.3.2 Four Generations of Computer Development

Developments in computers are categorized as generations. The developments from
one generation io the next generation are given below:




Table 1 : Developments in Computers

Period Size Speed Compeonesnts Capabilities Cost
1942-59 Macro - Vacuum Tabes | Performs tedious and | Expensive
lengthy computations
1959-65 | Mini Single operation § Transistors; Little compntation. - Less
in millionth of a | printed circuit | Reliable and efficient. | expensive
second cards Acts as a contel cards
1963-70 Micro Single operation | Integrated. Basic power to perform | Less
in hillionth of a } circnits a great varicty cfsmall | cxpensive -
second -anil large tasske
simnltaneously
1970- - Personal Pastage stmop Laser memory Muitipracessirg 1 Less
compulers § size can siore Optical storage | Paratlel processing expensive
50 billion memory Data communications
characters and
s0 the speed

Io 1984, Apple Computers introduced the Macintosh machine. This was so easy and
intuitive fo nse that theusands of individual users as apainst institutional users took to
compiters casily. Same year saw the introduction of the 3.5 floppy disk. This became and
still continues to be the da-facto standard for small volunsg stofage and transfer of computer
data from PC to PC. In 1985, COROM disks with g gapacy/of 650 MB were introduced.
Now we have DVDs with a capacity of 17GB as a feature. 140GB DVDs are said 1o

be in the pipeline {Aug 2001). Over the vears, hargafe capabilitics have been increasing

manifold and costs have been corang dowr.

The following Table illustratc@oalputcr Chips have becn packing more and

more transistors over the years.

Table 2: Packing of T }*ausismrhip

Facking of Tramésmrs in Computer Chips
’gN Year Chip Number of
Transistors
i 1986 Motorola 80386 0.3 milkion
2 {1989 | imicl 50486 1.2 miltion
3 1949 habile P 11T 27 mitlion
4 §2000 | Pentium 4 CPU 170 million

1.3.3 Developments in Recent Years

During the 1980s the gmphasis was on networking of computer systéms through
several types of networks like Local Area Network, Wide Area Network etc. Initially
networking was used to access Mainframe computers from wsers terminals and share the

9




computing power and resources of the Mainframe. Thereafter networking was used for
“Chent-server Computing” where computers at both ends tcok part in computaiional acitvities
though the part played by Server was high. Mow networking is used for “distributed
computing™ here several computers share the burden, some keeping data, some the programs
etc.

Last decade saw the cmergence of Internet. Internet, a powerful network of networks,
was thrown open to public in 1992, Eariier to this, Internet was restricted to R&D, defense
and academic and governmental organizations cnly. Rapid growth of Internet {especially one
of the there services available there called World Wide Web) in the recemt vears has been
phenomenal and unimaginable. Growth of Intranets — Internet facility exclusively used for a
limtted uscr group say that of a company - is another development during the last four years.

Internet on TV, Internet on Cell Phone, Telephone conversation via Internet, Video-
conferencing over Internet are some recent happenings. As seen from the recent happenings,
during the past few years (1999-2001) therc has been a total convergence of several
technologies: Distinction among technologies Jike telephony, telex, fax, computer,
communication, cable, TV etc are® diminishing. So much so, India is one of the fow countries
to . have enacted Information Technology Act in May 2000. A draft bill called _
Commurdcations Convergence Bill is also unider consideration (as of Oct 2001).

1.4 IMPACT OF INFORMATION NECHNOCLOGY ON
SOCIETY '

The early applications of computers Qﬂ the areas of (yovermment Research and
were applied to the solution of business ms. Today computers.have affected the lives of
cach and every one of us. It is being gut tofise everywhere — homes, organizations of all sizes.
No doubt computers have a str ct on people. Computers have been responsible for
ushering into the era of informati¥y revolution. However, in the wake of developments in
computers, there are probl Igo. Let us briefly summarize the positive and negative impact
of computers on people.

1.4.1 Positive Impact

The positive impact of computers is directly witnessed in the arcas of education,
medicine, business, industries, administration, eatertainment, etc.

a} Computcrs at Home: Self-Study and Entertainment

Life is now unthinkable without computers. They are everywhere and touch
everyone's life. Millions of people use home computers for education and mformation. The
children and adults in homes vse many of the educational software programs. Encyclopedias,
dictionaries. atlases, alimanacs, telephone directories, medical references, and other specialized
references now come in low-cost CD-ROM versions — often with multimedia capability. Morc
up-to-the-minute information is available from the Internet.

F:ople use home computers mostly to play games. Most computer games are
simulations. Compuier games can simulate board games, card games, sporting events,
ntergalactic battles, and street fights.

Comyuters have now bezome an integral part of the entertainment industry. Digital
video cameras capture images on silicon chips rather than on the 16- or 35-tiltimeter film that
spools through a traditional film camera. Such digital data can be transmitted to cinemas via
satellite or fiber optic cables when digital projectors become widzspread. '

10



b) Movie Making

Computers are used for creating dazzling special effects in movies. They give movie
makers a lot of options by giving them the power to create the ¥ind- of special effects they
want —thosc that were not possible in olden days. They are used in creating full-length movies
with cartoon-characters. Computers help in composing, editing, recording and reproducing

~music and sound effects. The computers can create outer space, alien: characters, extinct
animals and so on without the need of creating their physical models. Thus, computers and
information technology have helped the film industry in reducing the cost of productlon as
physical models and sets. are no longer. Icqulred <

¢} Medical Field

Computcers are revolutionizing the medical field. They are used for cverything from
diagnosing illness and monitoring patients to controlling ‘movements of robotic surgical
-assistants, Robot helps perform open-heart surgery. A team of French surgeons has performed
‘six open-heart operations by remote control using a computer-linked robot. Health care
professionals achieve greater efficiency in conducting research into complex problems with the

~ aid of computer. These studies could not Have been conducted without the computers.

d} Edu ca?ion

Computers allow students to leam lessons based on the dri!l—and-prbbtfce principle.
The computer-based training sofiware allows students to dgarnNgt their own pace, in small .

steps and give feedback about how much they have learned. are the same pringiples of
the dnll-and-practice methods — individualized rate; steps and positive feedback. A
- traditional dnil-and-practice program presents the st vith a question and compares the

possibly accompanied by music and animation. ¢ student’s answer does not match with
the correct answer, the program offers dlanation and presents another similar problem. .
The program may keep track of the stud¥t responses and tailor questions based on error .

patterns; it might also provide repo@tuent progress to the teacher.

Teachers use computers and Wultimedia technology to create in-class presentations.
From teacher’s point of view, the advantage of computer technology is that the material can be
customized to meet the needs of the class. Instead of using commercial transparencies and
handouts deigned for generic classrooms, a teacher can create custom visual aids for specific -
classes. Instead of being forced to move through videotapes sequentially, the teacher can
choose to present material any order. . . o

student’s answer with the correct answer. If thwer matches, the program offers praise,

¢} Legal Profession

Lawyers use onbine databanks to locate precedent cases in order to serve. clients
better. They can also use computers for following up court cases. Many have started using
sophisticated dictating systems to record théir data by speaking into audiotapes or directly into
computer systems. Medical and lcgal transcription is growing n a big way.

h Sales and Marketmg

Sales people receive 1nformat10n oniine about the products in stock marketing
' strategles of their products from their company and improve their sales performance.

&) Office Automation

There is a great revolution in office automatiow, People in office seldom use paper as
a carrier of information. They exchange predominantly softcopies of files, oﬂice memos,
notifications etc usmg their computers and the Intranet facilities.

11




k) Consumers . | ‘

Benefits to consumers of goods and services that are prowded by organizations using
computers are many. _ |

e Improvement in productivity and reduction in prices as availabilit;J of products is
more .

s Higher quality of product, better design and impfoved performance.

e Betier services and prompt redressal of grievances without long waits |

i) Common Man

~ Most of the public utility services like electricity, water, propeity transactnons Air,
rallways and bus bookings, transport and communication services like fax, telex telephione
gtc. have been greaily improved due to computerization. There are Infomation Kiosks
everywhere providing multiplicity of computer related services just like photocopying centers.

§) Safety and Security

Computers contribute 1n a very big way to personal safety. Conputers are applied in
aircraft design, antomobile transmission and gas utility companies where- safety measures are
incorporated through computers. Automobiles are fitted with computers, which take care of
driver’s safety. Providing Fire Alarm: Services, Theft Mgrting devices etc as a part of building
automation is common. : . -

extensively used for information stor d retrieval. Librarian has made early use of

. computers for library and infog plications. Libraries created integrated systems i

which the traditional library fuflgfiony” viz., circulation, cataloguing, the public catalogue,

acquisitions and serials %: vere computerized using the library’s database as the
d

k) Libraries Q -
|
o As far as Library and Enfo$_ cience areas are comcerned, | computers are

foundation. A veritable s ge has occurred in the last five years, however, Today's
integrated sysiem not only provides modules automating the traditional 'Ziibrarly functions but
also is capable of connccting through the local system into systems of other suppliers,
~ databases — bibliographic and full content, online and CD-ROM - and the Internet.

The Internet represents what is potentially the most important economic/technological
mnovation of our time. What makes the Internet so exciting is its potential to transcend
geography to bring information on myriad topics directly to the desktop. All over the world,
libraries have begun the Herculean task of making faithful digital copies of the books, images
and recordings that preserve the mtellectual effort of humankind. For armchair scholars, the
Internet promises to bring such a wealth of information to the desktop. 5 _

One of the striking facts about this technology is that it has spread rapidly from the
scicnirfic community o other computer users in advanced countries and then the third world.
Three vears ago, most of Africa was not connected to the Internet. Today ‘virtually every
country is connected. The extent of ysage is critical for the Internet to achieve the position as
marketplace for goods, labor and ideas that the stock market expects. Individuals without
access or without the knowledge of how to use the Interet are llkely to form a new socially
excluded group in the future, '

) E-Commerce f
By logging on to appropriate web sites of commercial firms and venchrs you can buy
‘books, CDs, Music Casseties, gifts, travel tickets, hotel accommoxlation etc using computsrs.
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The convemence of shoppmg from home usmg credrt cards brmgs shops . to the house

Payments to utilities, Drivers License, various types of certificates from govemment offices
can be and through computers. : :

- m) Messagmg'and Emad

Etectromc mail has revolutionized sending and recewmg of personal messages across
computer networks. Even ifa person does not have a computer he can send email using cyber
cafes and information kiosks. There is a complete Unit in Biock 4 on Electronic Mail.

n} Better Job Opportunities

i is well known that new_job opportunities are increasingly available for people with
requisite qualification and experience. IT jobholders enjoy better pay packets and perks. New
carcers have opened up in Computer teaching shops, Call Centers, Transcnptlon centers,
- hardware and software companies, Internet related arcas.

Overall we can say that computers have made our lives a lot easier, improved our
quality of life, they have increased our level of expectation of service quality from semce
prowders They are also becommg 1ndlspensable at least in urban areas.

1.4.2 Negatwe Impact - __ _
Just as we have a number of advantages there z@w disadvantages of using

computers Let us see some of these now.

) Over Dependence : . O

In addition to the too many beneﬁts we from cornputer apphcatlons we also
- have ncgative effects and problems. The dependence on computers can lead to
serious and often insurmountable proble@d they malfunction or fail completely. Just
like we feel miserable when there is 3 powchfailure, non-availability of computers can leave
us utterly helpless. _ % ' : ' : '

b) In accurate Data

There isa great deal of concern on the part of many mdmduals with respect to theu'
lack of control of knowledge concerning information about themselves and concerning who
might have access to this information and for what purpose. Data are sometimes gathered
- without any valid reason or check about its accuracy and as a result many people are
victimized by systems errors and maccurate data input. :

c) Ur_remp!oyment

. Major scare about the impact of computers on the organizations is about dlsplaoement
“and unemployment of manpower. Computers can perforin many jobs at a time automatically
and eliminate manual operation that causes displacement of existing manpower. This results in
major unemployment problem. This is more predominant in labor—urtenswe organizations
where labor is being replaced by computer programmable robots.

d) Daia Confidentiality

Data secrecy and data integrity are the other major issues. This is more in strategic
areas like defense, space, banking etc. It is difficult to maintain the secrecy of; the data since
the systems and data-are accessible to many people. For instance, a reference librarian can
make moral judgments not to provide information on how to make a bomb or how to commit
“suicide, but inanimate systems such as information system cannet. Availability of computer -
systems has become ‘more predominant and hence the security aspect has become more
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critical. More and more people _nbcw have skills'in programming, manipulatioh of computer
systems and have been able to make use of the data causing difficulty in maintaining secrecy.

¢) Data Privacy

The privacy issue is another major problem like data secrecy aud it is difficult to
maintain privacy. Personal. data available on network of computers may be put to
~ unauthorized use or misuse by government, commercial organizations or black mallcrs In the
- absence of proper controls, knowledgeable employees can steal data and program with their
skill and sell the same as if it is their data. They may erase data and cause damage to vital
organizational systems if they are not happy with their management. This is I:alled hacking
mto computers. ' '

) Stress among IT workers |

Computers can cause organizational stress due to reshuffling of people to- undertake
automation jobs. Creating new departments or removing some existing departments disturbs
staff in the existing depariments. The people affected by such changes may react in different
" ways. Some people get adjusted to the new jobs but some resort to open opposition and even

sabotage the systems. During this process a number of stress symptoms may occur. Some
“employees may find it difficult to cope up with the technologlcal changes and challenges posed
by the same.

2} Attitudinal R"abfems ' . N . ‘

There is a pessimistic view on the apphieation of information technology increases
‘unemployment, leads to depersonalization, t_ our right to dignity and privacy and
threatens to pollute or blow up the worldeCompil¥rs and technology may be locked upon as a
curse of humanity. dv ' . :

h) Health problems . Q‘ A ‘ _: o
Comouter may ca amag¢ to personal health and hygiene. Persons’ sitting before

the terminals o utinuously@rés together are vulnerable to ultraviolet radiation emitted by
the displays from visual display unit. Vision of the persons also gets affected as they
continuously scan the information on the smali screen. Continuous sitting in bad posture may
lead to back pain. Constant use of fmgf'rs may cause SEvere pam chromc in fingertips and
bones of the hands. :

i) Electrical Shock

Computers are electromé gadgets and hence run on eiectncal energy Coihputer
personals are vulnerable to the hazards assomated w1th electrical energy Ilke §hort circuits,
power failure, shocks etc. :

j) Virus Attacks

Virus may attack computers, especially if they are inter-connected by a network.
Computer viruses are programs that are written with a bad intention of causing damage in-
computers. Viruses may destroy data, re-write them, make programs to malfunction, make

computers slow down etc. Prevention, detection and cleanmg of viruses are time-consuming
costly _]obs : :

1 5 INFORMATION TECHNOLOGY GENERAL APPLICATIONS
S
As dlscussed carher mfomlatton tcchnology has “revolutionized - the human
environment in a very big way. Today you wﬂl. find the _unpact_of computers-in all walks of




life. It has mesmenzed the people to such an extent that nobody can ignore the appheatlon of

computers in their daily life. We are just crossing the threshold of this new iriformation era in
which you will live and work. There is a flocd of personial computers everywhere. Computer
finds its way in ¢loth stores, grocery shops, homes and not to speak of larger applications in
scientific research, health care, transportation services, space commmmnications, machinery
design, banking séctor, factories, schools, laboratories, offices, government agencies and
department stores. In addition to these visible gencral-purpose systsms, there are ‘invisible’
special purpose computers everywhere we tumn-in our appliances, vebicles and wrist watches.
Computers have literally pervaded the entire world. In fact, if all somputers malfunction

today, there is no life on earth, Airplanes will not fly, trains will not ran, cars and elevators

can not move, traffic lights and telephones would be uselesa and there vill be utter confusion
and chaos.

. The computer rev olutlon is for all praetlcal purposes a second industyial revolutton It
‘has created many careers for tens of thousands of people all over the world making data

'processmg big business. In terms of capital investment there is a phenomenal ... ease from.

n‘ulhon dollars in 1950 to an expected one trillion dollars by AD 2000.

1.5.1 Busmess Apphcatlons

Computers were initially apphed to busmess transactlons Mamly accountmg and
payroll transactions were computerized. Computers can be- app to prepare pay-bills for the
employees of an organization. This involved the data input us earnings of an employee
like Basic, DA, HRA and other allowances and dpdugtions” like provident fund, savings
towards 'insurance premium, taxes (professional an“e tax) and any recoveries due to
advances taken from the company towards fesfjvals, Wefise building, motor car and others.
Deductions also include the wages for non-atte » to duty without applying for leave and
~ loss of pay due to non-availability of leaye"stc. The job of preparing the payroll with all the

above up-to-date details in organizations%ws increasingly more difficult as the number of
persons employed inicreases. Manyah operdtion of the job is error prone also, whereas a
computerized payroll system is m@o )
mugch ease.

In addmon computerized system can help us in preparmg many detalled and tlme!y
reports for the management. Such reports can facilitate a careful and fruitful evaluation of the

" organization that would otherwise be lmpOSSlblC Reports 1f desired by management, mnght

include details of:

. -Employee datly perfonnance record that will be useful when consndenng emploj ees
for increases in salary and responsnblllty '

e Absentee ratlo by department that will be useful for the management to know the
 departments that are exceptlonally good in attendance and with bad attendance record.

o Employees earning, savings and récoveries that wrll be useﬁJl in sancttomng fisrther -

advances and other financial benefits.

There are some of the many reports that an automated payroll system can prowde us.
Inventory Control, Prodiiction Planning and Monitoring, Market analvsm are other ‘arcas
where computers may be used in businesses. '

1.5. 2 Sclence and chhnology

Apphcatlon of computers in science and technology is enormous. and present day llfe

is an indication to this.. Complex problem .can be solved through computers, All fields of

15

us in which the operations can be performed with




- science - and technology have been transformed - with the apphcatrou of computer and.
telecomumcatlon technologies. Computer application is conspicuous from a classroom to a
laboratory and to a factory where a product is manufactured. Personal computers have entered
~ the classrooms and even tiny tots are taught computer operations,. which is 2 new world for
them. Computers are extensively used in educatlona] and training to 1mpart a variety of skills.

in an effective manner. ‘ '

In 'l_aboratory scientific operations are performed with eorhputers in a safe and health'y
environment. Advanced applications of computers by using Computer Aided Design (CAD),
AutoCAD, Computer Aided Manufacturing (CAM), ‘Computer Aided Engineering (CAE) etc.,

a complex design of a componéat and & laborabory experiment’in a nuclear’ engmeenng area i

‘can be performed without any hazard which was the case with manual operation carlier. For
example, computers are used in nuclear reactor design, aurcraﬁ design, missile design, space
vehicle design and their launching operations in real time situation. An 1llusor}L atmosphere of
: .ﬂymg in sky is created in a closed room on earth by applying computer simulation. Here pilots
are trained to monitor the operatlons in an arnﬁonal atmosphere before they take. oﬁ in a real
time simnulation. - : . '

Likewise, a spacecraft is designed and experimented with computer stmulaﬂ;lon

_ methodology In a workshop, working of heavy machinery can be programmed with the help

of computer. In a shop floor, material can be moved from one place to ancther with the help of

a robot that is again programmed to do manual work Wjthout actudlly involving men. A robot

‘can be programmed in a schedule so that it caer jobs ‘mechanically as per the time
gbs ¢

schedule assigned. Many routines and repetitiyes be perfogmed through computers and
dl‘udgery of physmal labor can be completel_d. _ . o _

153 Home Needs . = g?. ‘

Computers have found geip way'into homes. Family members ar¢ using millions of
- home computers. Videor gamesyith entertainment and educational value" are common,
Business people to keep t ¢ numbers and addresses for handy reference also use home
computers. Also used for- ing letters and tax returns and carry out countless busmess
related tasks. We have already seen how they are used in homes for educatlon and
entertainment. - : :

154 Offce Automation o

Computers in offices perform muitifarious functions. Computers and comniunication
techniologies - have revolutionized® office atmospheres Phrases. like office automation,
eléctronic office have been coined on this revolution only. ‘Computer-based wJord processing
software can efficiently create, edit and print documents and electronic mail system accept
messages from a setiing: statmn, store these messages in electromc form and transmit them on
demand over communication channel to the stations of recrprents There 15 whole block
(Block 4) on Office Automatlon :

._155HealthCare [ ‘

Computer appl:catlons to health care are one of the marvels of thlS century Sex
determmatzon and maiformation of organs can be detected before the birth of a child through . -
computer scanning. It means that except creation of human being every. thing |1s possible by -
~ man. Inforimation about the doctors and their specialization can be stored in & computer and
accessed by any person in an emergency and doctors can be casily contacted, In USA and
other plaees stich mfonnatlon is avallable round the clock to all the people who Ve access to
computer T . ) . . )
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For Example Apollo Hosp1tal in Hyderabad provides Telemedrcme facrllty for heart -
patients. The patient is given an instrument, which he‘ha.s to use at the time of distress; the
instrument will dial itself to the hospital’ computer‘system transfer details of heart condition’
on-the-fly so to say, so that'the expert doctor in the hospital can observe and suggest suitable
-action. This can happen without the patlent having to ws1t the hospltal saving tlme in cases of

_ cmergency

| 1 6 IT IN LIBRARY AND INFORMATION SERVICES

By now you have already become aware of the role of computcrs n the present day
world. Let us discuss briefly what computers or information technology has contributed to our
profession of Library and hfonnatlon Sc1ence Thls section is broadly divided into two sub
. sections. . . _
l) lerary house keepmg apphcatrons - S e
2) Infonnatlon storage and retneval | .

: - What is presented here is just an OVEIview: You have a complete Block Block 2
~ devoted to this important topic. L .

1 6.1 lerary House—keepmg
- Computers have. already been employed in varioudNibgiry housekeeping functions -
all over the world. Library housekeeping broadly lves functions like acquisitions,
circulation, cataloguing, and serials control. In all th@noos most of the operations take

a lot of time in manual operations and more ovgRthey 2 not. error-free. With the advent of
.. computers these functions have now been m;%mlproof - Computer operation. of these
~ functions makes them interesting and re d dgery in routmes whrch was notlced in
manual opersation. : . @ - L

_ Broadly speaking the: mdrfunctlon such as acqulsltlon mvolves selection of
books, locating the suppliers, placing orders, filing' and reminding for the pending orders,
“certification of bills for payment, maintaining and monitoring budget allocations’ and
- expenditure of various heads of account. In'addition to these regular functions, there are other
 octasional functions like preparation of statistical reports required by management on number
of books acquired on a particular subject during a given period, budget allocatica and
__expenditure over a number of years to asses its growth rate and improve the per forman.,e
'Wherever required, performance of certain budget allocations, vendors for prompt suppily of
books etc. can be made possible with the application of computers. Likewise the other
_ housekeepmg functions mentioned carlier are being computenzed for gettmg mnumerable :
~benefits, whrch are not available in rnanual operatlons : B

1.6. 2 Informatlon Servrces

The term mformatlon services ‘came into existence: because of eomputer appllcatrons
only. All libraries. are now aequ1red a special status in. the society with introduction of
computer-based information services and they are now treated as-information centers instead’

* of mere libraries. In fact the service component has been added in the libraries with the advent
of computer applications only. Hitherto libraries were considered as storehouses-of books and’

~ people had to refer the. books and other documents and toil hard to find the required
. information for themselves. The librarian was acting only as a custodian of library collection

- without much: hope for him to offer to the readers by way of mformatlon service. The scenano 3
has been completely changed for the better, :
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. Computers are engaged in creating a database of information to form a basis for -
retrieving the right information at' the nght time in a format required by the user. The
' information that goes into the databasc ranges from data on book held by the library to data on
the' actual contents of cach book, journal, pamphlet, report etc. A separaté database or
composite database can be created for its eventual search and retrieve the requlred information
within a matter of minutes. A research library or a special library. requires creation of such-
databases abundantly to save the time of the reader’ as envisaged in the laws of library-science

Developments in commumcatlon technology have greatly helped computers more so -
the information service to fransmit the data from one comer to the other in a much faster way.
Users at remote comers are greatly benefited by accessing the database in an interactive mode -
and getting aware of the state-of-the-art in their areas of i mterest Updating of information and
keeping abreast of latest developments and similar terms are quite common now with the
introduction of computer application to information services’ Research and developments in
computer - technology has. ylelded more sophlstlcated systems and reﬁned techmques in
mformatron services. :

Computers and commumnication technology have helped emergence of networking
concept in which a number of computers can be linked up and data in one computer can be
accessed simultaneously by the other computers. Artificial intelligence is a branch of
computer science that involves in using computer to solve problems that appear to require
human 1magmatlon or intelligence. Expert systems are the products of research in the field of
artificial mtelhgenoe :

1'.7‘L‘ET USSsuMuUP O

. We have explained what the tert yrmation Technology” means and discussed the
~ history, origin and development of SgmpiRers. Early history of computer technology and the
development of ranges of compulthe form of generatlons have been described: We have
seen the positive and negativesdmpachof computers on society and environment. We have dealt
with the general applicatio%omputers in business, science and technology, health care,
home needs and office autowftion Fmally we have dlscussed specrﬁc appllcatrons of
_ computers to library and mformatmn servrces : - :

1.8 G].‘.'OSSARY

Abacus A devrce that was used by Babylomans it early 2200 BC for domg calculatlons

| Amﬁcml intelligence: Branch of computer scrence concerned with the desrgn of computer :
systems so that they have attnbutes assocmted wrth urtelllgenoe such as games playing. -

*

»@AD Computer Aided Design. It is the | process of desrgn, using computers as aids.
. CAE: Computer Aided Engmeermg |
CAM Computer Arded Manufactunng

- Expert System: A system using the techmques of. urtr:ﬁcral mte]hgence in partlcular use of
logic other than Boolean. Usually: such systems are based on a- set of rules (and are hence
known as rule-based systems). By applying these rules, the program can estimate probabr]mes
and $0 seem 10 be an'expert in a parucular subject :
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Generations: A term used to mdlcate the stages of development in oomputer memory and its
processing capacity. . : -

Integrated Clrc‘mts Electromc Cll’CLIltS used in computers to store memory
' Intemet A group of mterconnected networks of eomputers throughout the world

Nehvarkmg Connectmg a computer to various other computers through commumcatxon hnes
to share the data stored in all the computers sunultaneously

Office Automation? A term used for computer application of ofﬁce routines

Personal Computers: A smgle user oriented computer-processmg system to perform a wide
variety of tasks. :

| Robot' An artiﬁcial device programmed o do a'mariual.work exactly like a humen being.

Simulation: To represent and analy51s propemes of hypothetlcal system by the behawor of 2.
' system model-

Transr.stors- Electronic eomputers used 11 second gene'ration computers to store memory, -
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1.10 ASSIGNMENT

Talk to 20 persons whom you know and ask them how computers have affected them;
summatrize their views in a two-page essay. ' '

111 MODEL EXAMINATION QUESTIONS

. 'ESSAY QIJESTIONS |

1. Explam what “Information Technology means, Discuss the. posmve and negatlve
impact of Computers on.our society.SS

2. Descnbe the history of Computers from the earhest tlmes ull the present day,_ |
describing unportant n:ulestones :

- 3. Describe how oomputers are llSBfl.ll for humamty cltmg examples from various ﬁelds o
" like Science & Technology, Engineering, Business, Government, Educatlon Health
and others
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L. SHORT NOTES

a) Personal computers .

. b) Super Computers .
¢) Gene_raiioﬁs of Compﬁtcré‘ _
d) Employ_meht.énd Information Technology '.
¢} Computer Viruses .\ o o

f) Convergence of Technologies
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2.0 AIMS AND OBJECTIVES

' Due Tesearch and development computer hardiare and - soﬁ:warc technologies have

grown enormously 1n recent times. The aim of this unit is o explain basics of computer’
‘hardware including data communication.

At the o_nd .of this unit, you will be in 2 position to_ |

o list and desorlbe various categones of computers P
s categorise the computers into ‘various types - super mamframc muu micro or
-personal computers - : : : Sl e

o e describe the: orgamzatlon ofa computor system - mput output and storage dovnces :
e describe a typical configuration of a-modern Personal Computer R

. IdlSCuSS data commumcatlon systems and networks with respect’ to computers
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2.1 INTRODUCTION.

- Like any other maehmery or dewce computer hias -also its lumtano
processing function, storage of memory, design and capabilities it can perform,
the requirements and speed and efficiency, computers have been developed. S
design has been effected due to continuous research and development in compu

n regarding its
Depending on
ophistication in-
ter science and

technology. Many computer manufacturing firms have entered the market

and they have

revolutionised the design. The cost of computers has also come dowh and making their
availability more abundant now. They are at affordable prices and as suclh the scope of
" computer applications has been extended to many arcas. We find that computers are used i in
homes and small offices. '

_' In the first Unit we saw a brief hi'story'_of computers developed ove
decades. In this unit a detailed discussion is provided based on the size of
Super Computers, Main Frame, Minicomputer, Microcomputer, Personal

1 the past few
computers like
Computer etc.

Hardware components of a computer: Input and output devices, storage and 'rremory devices;

A closer look into the typical configuraiion of the all pervading PC is given. Extension of
computers to a wide area of applications through telecommunication networks so as to link up
more than one computer situated at remote locations is also described.

\ Haldware is all that you can physically
ertain programmmg languages: This

s existence and effect can be felt by other
hardware components. As|connecting up
S dlﬁ‘erent types of hardware (phone modem,
in this Unit.

A computer is meomplete without softw
touch and see. Software is a set of programs y
+is like human intelligence that cannot be sees
_methods. In this Unit we shall deal only
computers for mutual sharing of data ;

telephone lines et¢) a discussio ta communication is also mcluded
Computer Software will be dism@Uﬂl‘t 3.

2.2 COMPUTER'@‘

Computer systems used to be classified as Super Computers Mamfrallne Computers
Mini Computers, Micro Computers and Personal- Computers. This categorization was based
~ onseveral factors like, the physical size, memory, data storage capacity, speed of execution of
instructions, word—length (that is at the most fundamental le? vel, how many bits can be handled
at a time), versatility (dlﬁ‘erent types of uses that 4 system can be put to), power, cost, etc. We
will take brief look into this classification, though such differences among the types are
. decreasing. Therefore in the followmg dlscussrons details of word Iength speed etc is subjéct
_ to'change with | progress of time, ' -

tten

EMS : TYPES _OF'_- COMPUTER'S

2 2.1 Super Computers

~ These are very large sophlstlcated computers with extremely large data storage
capacities, equrpped with ‘multiple set of very fast processors They are used where high
speed, real-time, accurate computmg is needed — for ‘example in weather foret.iasts scientific
computation, missile nawgatlon etc. PARAM and CRAY are examples of Super- Computers.
‘They have a word. length of 120 characters or more. They also possess very large ‘core-
MEmories of the order of a few Glga Bytes '

. Supercomputers are very expensrve and only a few orgamzatrons in |the world can
afford to have It is a national resource for any country. USA and Japan are competing to
produce more powerful supercomputers Intel is devclopmg a Supercomputer using 9000
~ Pentium Processors wrth a speed of I 8 tera ﬂops ' : R
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PARAM computers produced in India, were recently used during Pokhran Tests:.
Computers identified suitable time slots for conducting the nuclear tests. Actual blasting tests -
were carried out in such a schedule that the survelllance (spy) satellltes ‘can not get a ghmpse ,
of activities on the test ground

2.2.2 Mainframe Computers

Third generation computer, introduced in 1964; is a family of mainframe computers.
Mainframe computers ranging in size from small to very large, are typically grouped together
under family designations. They are 32, 48, 60, 64 bit machines. They are more powerful
than mini and super-mini computers and less powerful than Supercomputers, Mainframes are
used to process a high volume batch applications, to manage large databases and to act as
central host computers in distributed systems and to perform thousands of other tasks. By
virtue of their large processing capacity, mainframe computers can process data faster than
minicomputers and personal computers. In smaller computer, we find a single control unit,
primary storage and arithmetic logic sections in the processor unit. In a mainframe several
processors (multi-processors) are used to process several tasks simultaneously at a time. -

Most of the software packages developed in the past by large manufacturers have
been written for mainframes only. Mainframe suppliers can provide customers with a high
- level of applications design support and maintenance service. '

Mainframe computers are koused in a central place ig an isation and terminals
are provided in remote locations through communication links e mainframe. Most of
the high level programming languages are available for es.

- 2.2.3 Mini Computers -

~ The first mini computer was built in 1965 %i_tal Equipment Corporation (DEC),
now they are the largest producers of mini ters’in the world. Minicomputers are small
general purpose systems but they serve multhfe users. They are more powerful than micros
and less powerful than"mainframes. 1 they'vary from desktop models to the size of small -
file cabinets. The superminis ha\%n the advantage of the performance of small -
- mainframe computers at less cost. o . T

Minis are used for single specialised applications or a number of general applications

_ in a small organisation. They can be used for high specd transaction processing .in a financial -
industry. They are also used for linking mainframes and outlay remote terminals to handle the
flow of information. High level programming languages are now available in minis as like

- mainframes. Minis fit in between mainframe computers and personal computers. DEC,
Vanan Hewlett Packard are some popular Mini Computer brand names. '

i

2.2.4 Micro Computers

Microcomputers are the smallest units. They may be the tiny special purpose devices
dedicated to a single task such as time keeping in wrist watches or controlling an automobile
ignition system. They may be familiar personal computers, ranging from desktop to pocket
size that we can use in a number of ways. Micro computers can perform the same operations
and use the same type of instructions as much larger computers. Micro computers give people
personal processing capabilities and main frames hold many billions of bytes of data
important to an organisation. Thus micro, users have sought ways to get at mainframe data
extract the facts they need and store these facts 1 in their microcomputers where they can be
manipulated and anatysed by micro computer applications software. From micro computers
files of interest to other managers can be sent to mainframe database for further distribution.
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'2.2.5 Personal Computers

Personal computers came like an avalanche into the market since 1975, Pérsonal-
computer is a general purpose micro computer system that executes proggam instructions to -

* perform a wide variety of tasks. Personal computers come in many shapes and sizes.” Some. .
are note book sized or smaller and weigh Iess than 4 pounds.: Other briefcase sized portables
" weigh a little more. Then comes suitcase sized transportables that usual y substitute small
Cathode Ray Tibe (CRT) display screens for liguid crystal dlsplays used with the smaller

models They weigh about 30 pounds Hen there are desktop models

: Fig.1 Desktop Computer

Regardless of size, personal computcrs arg de51gned to be used bv one person at a

tlme that is they are single user orlented Hence, they are called Personal Computers (PC)‘

/

Techrological changes are taking p]acc so rapidly n the computer industry that'it is
now difficult to classify the broad: range of available machines on the basis of size and
computing capabilities. = For “convenience, the sizes are clasmﬁed arbltranly as

Supercomputers, Mamframes Mll’lls Mlcros and PCs.

2.2.6 Reeent Trends

Senes of smaller Computers for persenal use have been mtroduced in recent years,

Notebooks Lap Tops Palm Tops are common.

a) Notebooks: These are portabie personal computers. =‘Iowadays all the facilities of a
standard desktop are likely to be in Notebook as well. For example, Dell s INSPIRONS
Notebook welghs 2.8 KGs. It has a configuration of: PII processor 850 MHZ speed 128
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MB RAM, 14.1 “ TFT screen, 8X DVD drive, 10GB Hard disk drive. A floppy slot is
available for exiernal floppy drive connection. Power supply lasts for 3 hours. (June .2001).
(Please read this paragraph on Notebooks once again after the section on Typical
Configuration on a PC presented later in this Unit}.

b) LapTop: This is'a computer is much smaller and.is fighter. It is intended to be used on
the laptop while traveling. They come with their own screen, floppy drive, hard disk drive,
motherboard, modem, key board ete — all are compactly arranged. The sc cen display is much
tike that of a cell phone or calculator much bigger. o ' '

¢) PalmTops: Also known simply as Palm, this is a palm top computer. The re 15 no mouse or
keyboard. This hand-held device is used by writing on its screen by a special stylus. Email,
toxt writing, web-browsing scheduling are ail possible on a Palm, .

d) Cell Phone as a Computer Terminal: Cell phones today come with two facilities: SMS '
and WAP. SMS stands for Short Messaging Scrvice and WAP means Wireless Application
Protocol. SMS allows users to scnd short messages to other cell phone users who are 0. 2. It
is squal to online Chat. WAP-Enabled Cell phones cav act as Intemet terminals. This means
that you can send and receive email messages. It is also possible to do limited Internet Surfing
using a WAP cell phone. (Computers @ Home March 2001, pp.80-83) -

available in desktops, notebooks or laptops. The differench in the comforts and

Due to technological improvements, there is not much Wjfference in the facilities
h
conveniences they offer and the price you need to pay. o~

23  ORGANIZATION (STRUCTURE) OF A COMPUTER
SYSTEM _

Arthmetic  Unit, " Control Uwmit and onsole. The inter-relationships among these
components is shown in the diagram below ' ' '

A typical digital computer sys@ coa'sts of lnput Unit, Qutput Unit, Memory,

Typawriters Read . ¢ .
Vpawriter/Card e - Typewriter/Card Punch

: MEMORY
—=  INFUT 3 . “
oo Q—N {Progran ond Data) - QUTPUT
agram o . _A__‘_.J -

ond Date

e i

1
|
i
i
t
I
1
|

——-=—-—f-  CONTROL

Ll
i
! j
P Suntral Procossing
; unit (CPU) i

: i
¥ {

== instructisn ond Data

T e Control  Slynate

Flagure 1.2: Arganization of a computer, |

Fig 2. Structure of a Computer
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This is a pomtmg dewce (Fig. 4) It is about the size of a tape casseite. Ik uFually rolls
on a small bearing and has 2 or 3 buttons on the top. When a user rolls the mouse across a flat
surface, the screen cursor moves in the direction of the mouse movement. If the user rolls the
‘mousc forward and to the right, the cursor moves up and to the right on the screen. With-a
click of the mouse's bution, the system can then be notified of his choice. Because the cursor.
follows the way the user's hand moves the mouse, positioning a cursor witha mouse is casier
for non typists than pressing various key combinations for entering and working vJ(lth data on’

“the screen. A mouse can also be used to draw pictures on the screen. The right button
provides for context sensitive functions via special drop down menus. ~ . ‘ '

i) Track Ball

Fig.5 Trac:!s
_ This is-similar to a m'ousé(Figj), but the 1 ball is mounted in a fixed position and
the user spins the ball in various directio cffect screen movements, With a “Joystick”
(Fig.6) these movements are determingdyby h@w the user pushes a single vertical stick.

Fig.6: Joysticks . | '

A Light Pen (Fig7) is another pointing device used to choose a disp]ilayed menu
option.. The pen consists of a photo cell placed in a tube. As the tip of the pen is used over
the screen. It is able to deflect the light coming from a limited field of view the light from the
screen causes the photocell to respond when the pen is pointed directly at a lighted ared. This
electric response is transmitted to a processor, which can identify the menu opltlon that 1§
triggering the photocell. The light pen is used for graphic work. With light pen user can
draw directly on the screen-and with a keypad attached to it he can select different colours and .
line thickness and can reduce or enlarcre drawmgs and can add or crase lmes




._

Fig. 7: Terminal pro;-'idcd wih_ a k}buard,a ighgpes and CRT di splay

O

Digitizer Tablets or Graphics lestre graphics instruments found at Computer
Aided Design terminals. A typical tab work surface that a light pen is used for graphic
work. A light pen contains hundrgdsyof copper lines that forma grid. This grid is connccted to
a computer. Each copper line re ’@x electric pulses. A special pen or stylus; attached to the
tablet is sensitive to these pulses aiWis used to form the drawings. The pen does not mark on
the tablet directly. Instead an architect or other user traces a skctch on a piecc of paper placed

vi) Digitizer/ Graphic Tablets

‘on the tablet. The tablet grid senses the exact position of the stylus as it moves and transmits - g
‘this information to the processor. The developing sketch is displayed on the screen. Changes in

the drawings can be quickly ma_dé.

' vii) Point-of-Sale Terminals

Point-of-Sale T erminals-are used to read bar codes containing data in the form of

light and dark bars. For example, manufacturers print a Universal Product Code (UPC) on

most items sold in_a departmental stores. When bar-coded items are presented at check out, -
they are swipéd across a fixed scanning window. As items are scanncd, the bars are decoded -
by a device called a Bar Code Reader. The data is transmitted to a computer that looks up the
price, possibly updates inventory and sale records and forwards thc price and description
information back to the checkout stand. By passing a hand-held wand across a special tag -
attached to' departmental stores merchandise, a clerk can read the item description and price
nto a termunal. 'Under"éomputer control, the terminal displays the scanned data and then prints
an itemized sales receipt that shows the total cost of the purchase with tax. If a credit card

" used by the customer, the wand can read and enter the credit card number into the computer to

update the customer's account.-
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viii) Automated Teller Machine (AT, M)

“Automated Teller Mackine (ATM) is an unattended device that is located on or off
the premises of the financial institution to receive and dispense cash and to handle routine
financial transactions round the clock. User's account number and credit limit are; magnetically
encoded on a strip of tape on back of the card, when the card is inserted into the ATM, the

terminal reads and then transmits the tape data to a processor which activates the users

. : . | .
account. By following instructions displayed on a screen and pushing a few keys, you direct
the computer to carry out transactions like depositing or withdrawing money. In a typical
ATM you can find out the balance in vour account; withdraw cash; and deposit cash or

cheque into your account. '

ix) Voice and Vision Systems

Voice Input System uses a microphone to convert human speech into electric signals.
The signal patterns are then transimittr * to a computer where they are compared to a
dictionary of patterns that have been previously placed in storage. When a close match is
found, a word is recognized and the computer then produces the appropriate output.

A Machine Vision System generally uscs a TV camera to se¢c images and details and a
computer then compares the scanned patterns with stored images that it has been
programmed to recognise. Rapid development of roBats machine vision will permit the
wide spread automation of future quality contrg asstimbly processcs Cameras attached to
computers can also be used to transmit live vid@es.. '

x) MICR and OCR o ?\

There is another class o cvices which will eliminatc expensive and time
consuming data entry operatiog.by operators. These devices directly read the characters from

the source text and convert y nto computer-usable input. These are called character
readers.

Magnetic Ink Character Recognition (MICR) is widely used by banking system to
- process a huge volume of cheques written every day. You will find in cach cheque a precoded
number at the bottom; this represents bank's identification number and the depositor's account .
number. These numbers and other special characters are printed with ink that contains
magnetisable particles of iron oxide. Cheques are accumulated into batches and sorted with
the help of reader sorter unit. As they enter the reading unit the cheque passes through a
magnctic ficld which causes the particles in ink magnetised. Read heads in the reader then
read the characters on the check and input into a computer for further processing through
computers. Upto 2600 cheques pass through the machine cach minute and arc simultaneousty
sorted out according to code number, The limitation of MICR is that only 10 digits and 4
special characters needed for bank processing are used. No alphabetic. characters are
available. ' '

Optical Character Recognition (OCR): OCR on the other hand eliminates the above
limitation of 14 characters. No special ink- is required. Optical scanners work on optical
character recognition principles. They convert data from a printed or a hand wiitten source
document into a machine recognizable form. This process 1s especially used in converting a
large amount of data in a very shoit time. The need for proof reading which is to be done in
manual entry is completcly removed in this process. An optical page rcading sy'ste?m is used to
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read the data that has been scanned into the computer.  The prinsiple is the same as in the
barcode system cxplained carlier.

xi) Scarners

Scanners are hike photocopiers. They are input devices, You scan a picce of text or
picture and the result is 2 computer readable file. Hand held scanners are cheap (and therefore
less accurate) and vou get soficopies of pictures v swiping the scani~r across the mmage.
Flatbed scanncrs are usad to copy stationary 2D or 3D picturcs. Rotary scanness are costly
bui versatile. Poth Black and White and Color scanners are available. Resc lution of a scanner
determines the sharpness and guality of the unage. High-vesolution scanne: = are needed while
scaaning utility drawings, maps etc. '

When a printed text is scanned only an image of the entire page i obtained. An OCR
(Optical Character Recognition) software conveits the image into characiers and numbers.
The GCR software can make errors if the original is not sharp or ciear. {! May look +. + 1 and
3 may be interpreted like 8. A lot of manual proof reading is necessary. Scanaces - very
nseful dovices to convert a large nuniber of printed matter into compuier readable iiles; this
avoids re-keying in of data. ' '

2.3.2 Output Devices
ko 2 mrler with the help of a

Yputer we have to come out of
lricving the data contained in a

- We have considered so far how to emter our data
wide range of input devices. Once we kave entered into
it. Hence we need fo kaow the output devices that help us

computer storage. Like input devices, output devi instruments of interprctation and
cormunicaticn between hwimans and comput These devices take machine coded ouiput
results from the processor and convest them that can be used by people in the form

of printed of digplayed reports.
1) Primters

Printers arc primary oufput devices (Fig.8). They are classified according to their
speed and the quality of printing. Low speed and High speed printers are two types of
printers. Low speed printers include impact ponters.  An impact printer is one in which
printing occurs as a result of the impact of a characier form striking agaiet an inked ribbon,
causing the ribbon to press an iage of the character onto paper. This can be done one
character at 2 time or cne line at a time.

Fig.®: Printer
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a) Impact Printers

mpact Printers use a daisy-wheef or a dot-matrix printing mechanism. In a daisy
wheel printer each petal of the wheel has a character embossed on it. A motor spins the wheel
rapidly and when the desired character spins to the correct position a print hammer strikes it
to produce the owtput. These are low speed printers, Quality of print will be just like
typewriter. These daisy wheel printers are useful for individuals. '

High speed impact line printers use line-at-a -time. From 300 to over 6000 lines
can be printed each minute. Print chain mechanism is used in this printer. As the print chain
containing five 48 character sections rcvolves horizontally each character is printed as it
comes imto position. Line printers are noisy and are prone to frequent break downs as
mechanical components arc present. Number of characters available are limited, Line printers
are good for large volume printing like ¢xam results, electricity bills etc.

. b) Dot Matrix Printers ;

Dotmatrix Printers (DMPs) as th_cy' are called are popularly used p!rinter_s with PCs in
offices and homes. This oufput device produces paper prints from processed data in the
compiiter. DMPs produce characters composed of dots, resulting from energizing a set of
vertical pins. A DMP may have 9 or 14 pins. The Jatter produces sharper prints than the 9 pin
machine. They come in 2 widths — 80 characters 3gd 120 characters. ThE speed of printing
varies from 160 characters per sccond (cps) to s. Color Ribbon givés color prints also.
Contimuous paper or cut sheets can be ome printers allow abnormal size of papers —
small envelops, thick catalogue cards etc@ are cheap to buy as well as to use. Though it

15 possible to print images also in D%thc uality is not good.

-¢) Mon-impact Printers % \
Non-Impact Pymers ale the other categ_bry of printers. Ink Jet printers and Laser

_ T
printers fall in this caﬁ@ ‘

Laser printers write the desired output image on a copier drum with a light beam that
operates under computer control. A difference in electric charge is ¢reated on those parts of
the drum surface exposed to the lascr beam. These laser exposed areas attvact a toner: an ink
powder that attaches itself to the laser generated charges on the drum. | The toner is then
permanciitly fused on the paper with heat or pressure. Laser printers prPduce high quality
output. Both Black & White as well Color printers are available. Laser prints are costly and
arc useful for desktop publishing and for preparing quality presentations. Laser Printers are
fasier than ink jet printers but slower than Digital High Speed Photographic printers.

Inkjet Printers also fall in non impact printer category. In this kind of printers
droplets of ink are electrically charged after leaving a nozzle, The droplets are then guided to
the proper position on the paper by electrically charged deflection plates. Continuous stream
inkjet printcrs give good quality print as the ink continuously spread cver each character. The
Ink Cartridge is costliest part of the printer which requircs replacement often. Prints can be
obtained as drafl, economy or high quality modes. Quality almost nears laser prints. Ink Jet
printers are slow. - ' o

d} Higﬁ- Speed Digital Non-impact X'ero_gl.'aphic Printers L
~ In non-impact printers there are high speed printer... A high speed page printer can

produce documents at speeds of over 2000 lines per minute. Electronics, Xerography, lasers’
and other technologies have made these high volume systems possible: They are Very
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expensive and worth using when hundreds of thousands of pages are to be printed every
month. ‘

Sophisticated printers in this category are available which combine the functions of
scanning, copying and duplicating. Onigmals can be in paper form directly used in the printer
like in a copier. Originals can also be computer produced soft files of pictures, text etc. If the
printer is in a network, print orders can be fired from any connected corputer. Some printers
are capable of printing on both sides of the paper; collate copies accoding to pagination;
staple the sets to form booklets ete. '

The above output devices are used to retrieve ouiput in paper medium. There are
other output devices which can bring output in film medium. Computer outpnt microfiim
(COM) technology is uscd to record the output on a microfilm as microscopic filmed images.
The informasion that can be printed on.a page of a paper can be reduced 4¢ or more times and
recorded on a sheet or roll of microfilm. A typical microfiche reproduces upto 270 page sized
images. Rolls of 16mm and 35mm film packaged in cartridges are also used.

ii) Video Display Unit (VDU)

_ Visual Display Screens are the popular Input cum Qutput devices. The screens are
similar to Television screen with 12 to 15 inch viewing sereen. Nagnally 24 or 25 lincs with
80 characters in each line are displayed on the screen at a ﬁme.ﬁhode Ray Tube (CRT)

C re relatively heavy and

‘operate much like those in Television sets on screen. . CR]
bulky. So liquid crystal display (LCD) sercens are. usf personal computers, Visual
Display Screens are used to receive alphanvmeric and grulid” output information. Graphic

output can be copied using printers, plotters and ﬁlm?@ers.

isi} Plotters
© A Ploiter uses a pen or an inki€t pRen plotters use drum and a paper placed over it
rotates back and forth to produce an up down motion. A carriage holding one or more

pens is mounted horizontafly across the drum and the pen can move along this carriage to
produce motion across the paper. Under computer control the carriage and drum movements
act together to produce a picture. Computer pictures can be plotted by mourting soveral pens
ow a carriage and cach pen filled with ditferent colour ink Plotters are used for nutputting
maps, utility and engineering drawings. Plotters are avaitable in different sizes, speeds, colors.

2.3.3 Devices

Computer storage unit consists of a large number of cells each with a fixed capacity
for storing data, each with 2 unique location and address. The addresses of these cells are like
post office boxes in that each box has a unique location and address. Each storage cell is
capable of holding 2 specific unit of data and depending on the system the unit of data may be
a fixed number of digits, characters, words or even an entire record. The storage methods are
broadly categorized into primary and secondary storage. Secondary storage again is in two'
categories: on ling and off-iine. All the Storage devices mentioned herc are both Input as well
as output devices. Hence they arc discussed last.

i} Primary Stai'fxge

~« This is w-built inéo the computer system in the processor unit. Primary storage
section is divided into four areas: Input storage, programme storage, working storage and
output storage. * Data arc fed into input storage. Software is stored in program storage.
Working storage space is used to hold micrmediate processing results. An output storage area
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holds the final processing results. Primary storage is also called main memory or the core
memory of the computer, The above four areas are not fixed by any built in boundaries.
Depending on the application the area is varied. Earlier machines used to haye a core memory
of 64KB. itis common nowadays to see computers with 128 MB of primary storage.

" i) Secondary Storage : | ‘

Secondary storage supplements the storage capacity of primary storage. The primary
storage is in-built into the system. It hias o limited capacity whereas second y storage 1s kept
away from the system and hénce it has unlimited storage capacity. Hard| Disks, Magnetic
Tapes, Zip Disks, Floppy Disks belong to Secondary' Storage media. Magnetic Tapes and -
. Floppy Disks have been discussed earlier under “Input Devices - Offline devices”. Most of
the Storage devices are both input as well as output devices. All these storage devices can also -
be stored separatcly hence‘they may be classiﬁed as -“Oﬂ'i'ine Input - Output Devices” also.

Ir the following discussions it must be noted that there is a drive almd a disk (or the
media) associated with each. For instance, in the case of Floppy Disk, there should be a
Floppy Disk drive fiited to the computer. In this drive, the media, that is the floppy disk is

insested. The drive is the mput or output device and the media (Floppy) is th storage medla

a) Floppy Disks

Floppy Disks, also called diskettes (Figg'u'sed to key ia the data directly from
source document, It is also an Input, outpetdevict. It is also a storage device though for
small volumes of data. A magaciic disk, isk is made out of ﬂexlble‘plastlc materiais,

The base is coated with iron oxide re rdmg bstance as in magnetic tape. llData are recorded
~as tiny invisible magnetic spots on t ting. Floppy Disks come in three sizes: 87, 5.257
and 3.5”. The last one has bec the%e-facto standard. It can hold 1.4 GB of data. Floppy
disks need to be ‘formatte'd’@l»use Many manufacturers supply pré—formattcd disks.

They are prone to malfyagtion account of dust, magnetism etc. Use ‘of Floppies also
increases the problem o infection, '

P

Fig. 9 : Floppy Disk’
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b) Hard Disks .

Magnetic chsks are the most popu]ar mcdlum for direc’ access secondary storage.

They are like gramophone records. All magnetic disks are r -und - platters coated with a
magnetisable recording material. They can be taken away from the system when not i use or
‘permanently mounted in their storage devices called disk drives. When data are fed into the
computer they are recorded on this magnetic disk which is called WRITE n computer jargon.
To retrieve and view the data that is written on the magnetic disk an indicator called 'READ' is

- displayed. In a disk drive READ/WRITE heads are tiny clectromagnets that can read, write
or erase the polarized spots that represent data on magnetic media. There are different sizes
of magnetic disks. A 14-inch metal disk that is permanently housed in a scaled, contamination- .
free container along with Read/Write heads and access mechanism sealed m with disks they
serve arg, called hard disk drives or

¢} Winchester Disk

Winchester Disk is a specral typcofa hald disk. Whilc floppy dxsks arc flexiblc and
hold only about 1.44 GB of data, Hard Disk capacities range from 4 GBs to 100 Gbs. . =d
. disk is nothing but a series of disks stacked together with a rehd/write mechanism seci.
positioned in a sealed box. Hard disks provide faster access and can be permanently fixe:
the Computer with nuts and bolts. Disks that can be removed casily. and stored away
separately clsewhere are called removable hard disks. RenMayable hard disks are useful for
taking back up of data. Winchester Hard disk 15 a spe(:l%of hard disk .Fig.10 shows a '
typical hard disk drive. Earlier Winchester Disks cymegvith ¥ capacity of 30 MB. There are
other metal disks packaged in removable cartridges @ packs which can be detached from
the systems. and kept separately. Now hard §1sks e”available in much smaller sizes but

bigger capacities. Even in a PC 4OGB 1S €O

_Fig_lo - Winchester Disk Drive

d) Zip Disk

Zip Disk is a spemal variety of a chsk of the size of the Floppy but with capacntles
from 100MB and 250 MB. It is used for portable backup, large file downloading from
Internet etc. They require special drives and calmot be used in ordmary Floppy Drives. JAZ
disks similar to ZIP disks.

'.l
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e) Magnetic Tapes _ a

_ Magnetlc tape is used as mputfoutputfstorage mechurn It can accormnﬁ|)date large

+ volume of data and its data deusity is high and data transfer from data éntry to storage and to-
the processor is very fast. Tape comes in regls of 1/2 inch wide and 2400 feet long. It is
similar to the kind used in a sound tape recorder. It is a plastic ribbon that is coated on one
side with iron oxide that can be magnetized. Tiny invisible spots reprcscntmg data are
recorded by electromagnetic pulses on the coated side of the tape just. as sound waves are
converted to magnetic patierns on the tape of a sound recorder. Like sound tape, computer

tape can be erased and reused repeatedly. Old data on a tape. are automatically erased as new
data are recorded in the same locations. :

Before the dats on a magnetlc tape can be processed by a computer, the tape must be
placed in a tape drive unit. This machine either reads data from a tape into the processor or
writes the information being produced by the computer onto a tape. Tape moves through a
tape drive in much the same way that film moves through a movie projecter.

f) Compact Disk (CD)

State-of-the-art technology is used in secondary storage. Optical disks are now used
by consumer electronics companies to record sounds afg sights of movies, c¢ncerts and . -
sporting events. Optical disks m a compact size (4.7Npch)are used to record high-quality
- music. Tiny pits are turned info a thin coating ekgneta™deposited on a disk. 'These pits

represent streams of digital data that is copiedsource documents in both|letters and
drawings, photographs or graphics in one sggquenc@®hen the optical disks are ple!Lced in disk
playback devices a, beam of laser light is u read the pit patterns and convert them into
the audiovisual signals. CD technolo?was dapted to develop CD-ROM (Compact Disk -

Read Only Memory) optical stora; Fig.1]1) and drives that are used with personal

computers. 2 : : . :

Fig.11: CD-ROM Disk

The storage dcn51ty of optlcal disks is enormous, the storage cost is very l‘ow and the
access time is relatively fast. Just one CD-ROM disk stores about 650 megabytes of data
“which is equivalent to the contents of about 2,70,000 A4 size sheets of printed maiter. Entire
. sct of Encyclopedia Britannica (33 Vols) can be brought out on a 12cm dizuncte\ll1L CD-ROM
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dlsk However as the name indicates it is used for reading only and you cannot erase or add
any data to it once a disk is produced. There are other optical disks which permit writing also.
WORM (Write Once Read Many) systems, users can record their own data on blank optical
disks. CD-ROMs are discussed in greater detail in Block 4 unit.. on Multimedia.

¢) Digital Video Disk (DVD)

Digital Video Disk (DVD) is a high density digital disk storing large quantities of -

dlglt'll video and audio data. It can store 4.7 GB of data enough for 133 minutes of high
quality full-motion video, combined with multiple surround sound quality audio. The audio
tracks allow consumers to choose audio track of their choice from-several language tracks in
which the movie dialoguc is presented. Using tricks like multi layering techniques. and using
both sides DVDs can hold larger amounts of data like: 8.5GB, 17 GB eic. It' can hold
compressed video at 720X480 resolution, delivering 30 frames per second for two full hours!

DVD has five different formats:

DVD ROM Read QOuly Optical Disk : General Purpose Storage Device.
DVD - Video: High Quality Audio Video & Graphics 17 GB
DVD-Audio: High Quality Audio ‘ '

DV-R: Write Once Read Many Times: WORM Wjsk.
DVD-AM: Read Write Optical Disk 2.6 GB Purposs P
2.3.4 Typical Cenfiguration of 2 PC

- )
When we buy a PC for home use?for Office it is necessary to give a set of
specification required for the comput infend buying. In this context some detatls of a
typical PC configuration is discussed Mlow. Here only the Basic Computer is considered.
Peripherals (input out devices) 3 uded. '

Processor: - Presently PCs come with Pentium I .processor ~ P2, P3 or P4.Celeron 1s a
cheaper Pentiem Chip. P4 Chip offers a speed of 1.3 to 1.5 GHZ; it has 42 million transistors.
The motherboard commonty uscd is Intel 8 L0e

Speed: Specd that one can look for is of the range: 600 Mhz 800 Mhz, 933 Mhz, 1.3 Ghz, -
cte. Faster the speed, better is the performancc and more costly. Fastcr speeds are ‘needed for
Mu]tlnle(ila applications. :

Cache: This is a sort of a additional memory storage space where programs and data may be
held temporarily for faster processing. Generally Cache 1s of the order of 128 or 256 or

' 512KB

- RAM.: This is the core memory also called main memory. Normally, the RAM size 1s 32 MB,
64 MB or 128MB.

Hard Disk: The hard disk capacity may range from 10 GB to 46 GB
Video Card: This is a special IC card providing extra memory for video processing. Many-

PCs come with “On Board” memory of 4 to 16MB It may be present as external (extra)
memeory also.
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Sound Card- A Card for supporting Audio. Sound Blaster Card 'and; ESS Allergo PCI card
arc familiar ones. The card may be “On Board™ or extra fitting. '

CD/DVD Drive: A PC may bave "DROM or DVD Drive. CGROM designations are: 16X,
32X, 48X, 52X etc. This denotes the speed of access. Faster speeds are nccdtid for heavy
music lovers. . In the casc of DVD drive, which are needed if you like to see movies often on
your PC. you may go in for 16X DVD drives. '

CD-RW is a CD Writer cum Reader: You can write onto a blank CDROM disk using this
drive. There are 3 speeds that are usually meuntioned. Thus if 2 DVD speo:iﬁcation is:
8X/4X/32X then it has a 4X write speed, 8X re-write speed and a 32X read speed. The Write
and Re-write speeds defermine how fast a CD may be recorded. The read speed is for
accessing infermation from the CD. ' |

Moniiors: Color or BEW, Size: 147, 157 177, Bigger monitors are needed for graphical
Jobs, engmeering applicaiions etc. _

Mouse: 2 Bution mouse and 3 button mouse are available. Third button if present, allows casy
scroiling of long texts while browsing the Net. ‘
Key Board: This the most basic 1apui device. BeoardsNith 107 keys are moft common.
Muitinedia Keyboards multi langnage kevboards are ailalle. .

Modem: External modems compatible with lTUa[afﬁl.‘; standard with speeds of 36Kbps
arc most popular. (Modem is discussed in g Jater Seflon in this Unit)

ath Jpme miimum software items bke the Operation
System, some Word Processing Pa e DBMS, Some spread sheet ete. Windows ME,
Windows 98, Windows 2000, Qutldgk Express, MS CFFICE (A suite of ‘ four office
products), some Anti-Yirus @r@ ete -ate very common. The vendor right give a fow
games and a fev: €°Ds as well, warc 1$ discussed 1n next Uit fully).

Software: Generally PCs are supplicg

As has been repeatedly mentioned carlicr, the above specifications will change very
tast. One can keep abreast of current situation by reading magazines like Computers (& Home
or newspaper adverfisements. ‘

2.4 DATA COMMUNICATION : SYSTEMS AND NETWORKS

In the latc 1950s computing/communications lipkage was cstablished ip passenger
rescrvation system in American Airlines. Hundreds of computers located ai different places
were hinked to  central processing cenire.  Developments in computer techrology have
necessitated the need to deveiop communications technology also simultanedusl}y so that a
happy marriage between computers and communications is possibic. These two technologies

have been complementary to cach other. |
2.4.1 Data Communication: What and Why?

Data communications are an integral part of an information system. Data
commugication refers to the methods and means of transferring data between loca;tions. where

systems arg located. This enables direct interactive (.e. Person Lo person or system to system)
ik at the stations and the central processing system. Whils a telephone s meant for

38




transmitting voice messages, the data communicaticns transmit dafa message through the
same telephone lines.

Computers can offer business to cominumication products and communicalions
technology can offer business to computers.  Now personal  computers can  use
telccommunications channels fo link up with iformation retrieval services, banks and
olectronic  bulletin boards.  Computers can contact other comyuters and exchange
information/data automatically. Siiting at a termmal in your office yiu can link, up to a
remotely located host and use remote computers, facibitice. Remote compuiing, electronic mail,
interactive information ratrieval, bullstin boards, Video mn’"icm,mg, electr mic data exchange
arc some of the other uses of data communication.

2.4.2 Data Communication Sysiem

A data commuanication systcin links juput/output devices at remote locations with cne
or morc central processors. Ap interface element calied modem {rnodulation- demcaiilat10|1 :
device) (Fig.12) converts the digital data wto analog signals that can be transmitted i ough
voice commugication iincs. When two compnters are interconnceied using telephone lines
there swill be modems at both ends.

Fig 12: Modem

The modenm 15 a picee of ¢ equIpment for converting analog signals ixto digital sigaals.
1t is used if computer-to-computer communication using a telephone line. Modem stands for
Modu!ator and De-modulator. They may be Internal or cxternal: internal modems are n the
form of 2 “Carid” to be placed inside the PC in 5 vacant slot. External modems are connected
externally with its own power supply, connection to phone line and connection to the suitabic
serial port. The speed with a modem can transmit data is measu red in Bits per second. Moder
speeds range from 1200, 2400,4800,9600,14480 bps to 36 kbps. They. may have error-
correction features by which errors in data transmission are detected and corrected. Most
modems also have compression facility and this epables you to send more ir formation packed
through a narrow bandwidth pipe. Zytel, Zoom, Muiti-tech arc some important brand names
of indigenously availablc modems. Aconstic Couplers are used as interfaces to poriable
compuiers to communicate with distant processors.




Low bandwidth and High bandwidth Channels

Telecommunication hnes are nothing but data transmission channels, which are also
called "highway". These channels are classificd as Narrow band (Telegraph unes) Broadband:
Coaxial cables, microwave circuits and communication satellites; Vmcz’-band telephone lines.
The transmission rate varies from one channel to another. While telegraph and telephone lines
work for the transmission of small volume of data, broadband channcls are used when large
velume of data to be transmitted at high speeds. Dozens of communication satellites are now
in orbit to handle international and domestic data, voice and Video communications. Scores
of public and private companies have been offering these services in USA anld other developed
countnes while in India this is under govu nmeit control. ' :

Public Data Network Sysiem

Public telephone and iclegraph services are offered by common carrier, which include
American Telephone & Telegraph System of USA. Coordination of the various data
communication systems is required as the number of computing and communicating are now
n operation at various sites. These sites in turn may be linked by different transmission

|
channels to larger computers. Hence. the need to coordinate. A link up of tlhe computer with -
transmission channels will form a ietwork and this network will move the data from one place
to another place at the right time at the lowest pogsible cost. The following discussion will

highlight formation of networks and maintenancgof thg same .

2.4.3 Data Communication Netwer

You have seen the role of unication channels in connecting various sites and
peoplc and computers Jocated in thosAgfc® Now we shal! see how the data containing in onc
‘computer can be shared by ot before another computer. This is p?SSlblC only when

these computers are connect the help of a oumber of telccommumcatlon linkage

components. Such a co@n 1¥called networkmg,
a) LAN and WAN |

LAN (Local Arca Network) opcrates in an organization where the computers are
located in a.small area of an officc building or a campus. This is used to link up computers,
workstations and other devices to transmit data and to sharc the data from and to the
computers. Since LAN is operational in a small area special hardware/software elements are
used in place of modems and outside telephone lines. LANs can be high speed networks to
transmit 20 millions bits per second (Mbps), medium spced networks to transmit 3mbps to
20r.bps, low speed networks designed for use with PCs and other work stations. These LANs
draw data for main computer located at a central place and process the |required data in
microcomputers or personal computers located in their work spot and arc :connected to the
main compuicr.

LANs have many advantages to the people. working in different departments in the
same campus, to communicate and te transfer data and to use the memory of the main
computer by utilizing it through mlcrocomputu available on their desk, LANSs cnable the data
available at all places once it is stored in a central computer. Rcesources like hard disk,
printer, plotter, CD-ROM drives cte. can be accessed by all members of the I. AN,
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b) Real Time and Time Sharing Connectivitjf

Real Time processing system is an interactive processing system, which receives input

from all terminals and produce information quickly enough to be useful in controlling the

current activity. Many stations are linked up by high-specd telecommunication {ines tc one or
‘more processors. Files are updated cach minute and inquirics are answered by split- second
access to up-to-the-minute records. Rail bookings, Airlines, Hotels use re al fime systems.

Time-sharing is another network service. A number of organization.s sell time-sharing
and remote computerising services to other customers. Some organizations iustall terminals or
personal computers in customer offices and then use telecomnmunication chai nels to link these
workstations to their central processors, Remote computing scrvices may accept customer's
input data over telecommunication lines, do custom batch processing for the customer and
then transmit the cutput information back to the customer ferminal. Time-sharing and remote
computing service organizations generally offer a library of onlinc application programimes to
their clients who only supply the input data and access the programs fo obtain the desired
information. Library and Information databases arc ‘normally searched through time->"ering
systems.

‘Distributed Data processing network consists of many geographically dispersed

independent computer systems connected by a telecommunicatiogg network. It places the
needed data at the end user's location. Networks. and netwagkind\are discussed fully m
Unit 11 NG

25 LETUSSUMUP - 0

We have discussed v_ar}ous computer msg heir hardware and storage devices the
structurc and organization of a computer ha xplained. An account of different types
(categories) of computers was seen u coMputer systems, Several examples of Input
devices output devices have been seen’
Computer has been described with a viewflo help select a good computer system. A brief
account on the data communication systems, transmission channels, and data communication
networking and networks has becn presented. . ' '

ifications {configuration) for a typical Personal -

2.6 GLOSSARY

Acoustic Coupler - A type of modem which permits data communication over telephone lines
by means of sound signais. '

‘Address - An identification that designates a particular location in storage memory

Bar Code © A machine rcadable code consisting of vertical bars of varying widths that
are used to represent data. '

Byte - Bquivalent to 8 bits or onc character

Bit - Binary digit (Oto 1) - _

Chip : A tiny silver on which integrated electronic components are deposited

COM ;. Computer output Microfilm a tccmlology' that permits the output information
produced by computers to be stored microfilm I

Computer Network + A processing complex consisting of two or more interconnecied
computers. :

Datu communications . The means and micthods of transferring data between sites.
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Disk + A revolving platter upon which data and programs are stored.

Floppy disk : A magnetic disc used for secondary storage purpose |

Hard disk . A ngid metal piatter coated with 2 magnetisable substance. Used or secondary
storage purpose. |

Hardware . Physical equipment such as electronic, mechanical, magnetic devices

Inieractive . QOne that perinits dialogue betwoeen users. |
Interface @ The ooundary between two svsten or devices

Internal siorage : The addressable storage in a compuier directly under th|c control of the
Cru :

Light pen: An electnic device used for inputting data into a computer by Wntt[ng on the screen

Local Area Network © Communication system that links computers, terminals and other
devices in a compact area

Magnetic ink . The recognition of characters printed with a special magnetic ink by
character recognition  a computer

Magnetic storage ;. Using magnetisation to store data on devices as disks and tapes.
Micreprocessor . A chip on which 1s provided central processing unit '

Modem - A modulation demodulation device

Mouse : An input device when rolled acrossa surface, it guides the curscr on the screen.

Narrow band width : Communication el o' which data is transferred in a low
speed. Telephone and telex channels arc sl hence narrow.

Optical character The recognition %’ri\nte [ characters through use of optical machines.

-cs tHYt are in direct communication with the computer

Online : A term describing devi

Optical disk : A medium u

laser reading/ writing device to store hr'xge volume of
data '

Peripherals . Thput/ou /ices and storage units of a computer.

Plotter - A device that converts computer output into a graphic hardcopy fjprm

Point of sale Terminal:  An input/output device used in departmental stores.

Primary storage. Also known as main memory this holds program instractions, mput data etc
Random Access Memory : Primary storage section of a computer |

Terminal | A device that performs input  output operations in a computer

“ime sharing ;. Sharing of computer time and its processing capabiﬁties.

Wit chester disk . Name given to hard disk ' -
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2.8 ASSIGNMENT

1) Gotoa nearby computer training school and discuss with the person n- charge Identify and
describe several pieces of hardware devices vou See there;

2) Collect a picture of each of the Input and Output devices discussed in this Uni {om
m'lgazmc and news paper advertisements mto a scrap book.

3) With respcct to the PC learm and note down the recent @ments

2.9 MODEL EXAMINATION QUESTI®NS

I ESSAY QUESTIONS:

_ 1} Describe the various types (cat of computers with their features?

2) With the help of a diagrapegxplal the organization of a computer. Describe various
types of hardware 1tems %a computer,

3) What are input and output d&vices? Describe and Discuss important input and output

devices.

4) What is primary and secondary storage? Describe in detall examples of secondary
storage devices like hard disks, magnetic tapes, CDs etc.

5) Discuss how you \muld go about specifying the requirements of a PC that you want to
buy.

6) Present an overview of Data Communication and networkmg of Computers. State the -
advantages, types of networks cquipment used etc. (This question may be attempted
- after leamning Unit 11 later on) :

1. SHORT NOTES:
| a) Magnctic storage
b} Optical disk technology
" c) M.odem '
d) DVDs
¢) Non-impact Printers
f) The processor Chip
g) Portables Computer Systems
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UNIT - 3 : COMPUTER SOFTWARE - PROGRAMMING
~ LANGUAGES, PROGRAMMING AND|
 DATA PROCESSING L :
|

Structure _
3.0 Airﬁs and Objectives
3.1 Introduction _ | N ' ' L |
3.2 Computer Software - Categories | o ‘
" 3.2.1 Pre-written Software '
322 Custom made Software . B ' |
3.3 Operating Systems - : _ 3
33.1 MS-DOS o | |
33.2 Windows R o
3.3.3 Multi-User Operating Systems =~ - . - ‘

3‘4. Data Processing - Need, Steps and Types 0 E '
3.4.1 Need for Data Processing | -
| 3.4.2 Steps in Data Processing ' O o ‘ |
343 Types of Data Processing : - ,
3.5 Computer Programmer and Przol ge:elopment . . ‘

351 ._ Programming Concepts@ . : _ ‘

3.5.2 Steps 1 Developt Cramme _ _
36 Let Us Sum Up ' . S o |
3.7 Glossary _ | | |
-3.8 References and Recpmmended Books - B S il
3.9 | Model examination Questions o o C ' ‘

3.10 Aﬁpéndix: Prdgramming Languages R o ' ‘

3.0 AIMS AND OBJECTIVES  '-'- |

_ “In- Unit 2 you- leamt about several -hardware components of a compuﬂer systerns

including Input devices, output devices and‘storage devices: A brief discussion on connecting -
computers via telephone lines and data communication channels was also seen. In this unit we
will concentrate of computer qoﬂware data processing, programming languages and "
programming. SR Sl | '

By the end of this learning uhit yOu sh‘ou.ld be able to
* explain various categories of oomputer software . o ’

o describe different types of data prooessmg and discuss the steps m\{oh;es data
' processmg activity. . '
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¢ describe important programming languages with theLr salient features

* narrate how a computer program is developed

¢ discuss what programming languages are suitable for il rary applications.

3.1 INTRODUCTION

Mechanical and electrical and ¢lectronic components that we physically see in a
computer are not enough to make it work. We need software — a set of instructions written in
some programming language understandable by the computer — to make it work. Software is
likc the human intclligenee in our brain- that which can not be seen but its effect felt and
understood. '

We shall discuss now on categorization of different types of computer software,
especially the Operating Systems in some detail. When large volumes of data have to be
processed in more or less the same way at periodic intervals, we necd to know about Data
Processing. To use the computer cfficiently we need knowledge about Computer Programs
(basic component of a sofiware package - that is the individual programs that make up the
software package), program development methodology, and some details about various
Programming Languages one might use for this purpose.

- Aspects of Application Software development licable to Library Software:

Application Packages is dealt with in next unit (Big

H . Details of Word Processing
Software, Desktop Publishing Software, Multimed @ ware, Elcetromc Mail, and Spread
n

Sheets ete are discusscd in Block-1V on Office Autor® )
3.2 COMPUTER SOFTW{%;E;ZTEGORIES _

At the risk of repetition say once again that software is a picce of computer

program written in some Comput® Pgbgramming Language like C, C++ Basic, Fortran ete.

Software can be broadly divided intd Pre-written Software and Custom made Software. Pre-
* written software is already produced for some general purpose by Software Vendors that may
be useful or indispensable to computer users. Custom made, as the name implies, is a set of
- programs specially developed for an organization by a vendor specially commissioned for that
purpose.

3.2.1 Pre-Writteh SoftWare

Pre-wrlttcn software is again dlwded into System Software and Application Software.

" The System Soﬁ'ware is a complex group of software items intended to make the computer run
in the first place to extend 1its capabilitics, to help do several common jobs. Operating
Systems, Langhage Compilers and Translators, Utilities and others belong to this category.
Application Software, on the other hand, addresses the needs a specific application or
requirement. There arc. General Purpose Application Software and Special Purpose
Application Software. In the first category, Word Processing Systems, DBMS packages,
Spreadshect Programs, Desktop Publishing Package etc would be members. In the special
category software for CAD (Computer Aided Design), Llhrary Applications, Hospital
~ Management etc could be placed.

3.22 Custom Made Software -

If a library 1s so specialized in nature that none of the Library Applicationl Packages
available commercially from a number of Vendors is found suitable, then the library may
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commission a software firm to dcve]op an application package exclusively to take care of their
requirements. In that casc we have a custom made Library Application Software Package. IT
" is also possible that a library ..y find a ready -made package, with some changes juseful. Here
the vendor would make the changus- needed ~ may be addition of 2 bﬁ[.:&l‘ﬂ-f" module special
type of reports etc -. In this case we have customized software.

The following table shows the different categﬂries of Software:

CATEGORIZATION OF SOFTWARE

Pre-written Software o Custem made

' ' o ' Software

: (Examples)
Application Software ' | 1. Specially designed

. ' © 1 Sysiem Software | foran orgafuzatmn

: : : | against specitic

|
requirements

. Scientific
applications
developed In-house

0 dbyr&D.
3. Space Applications -

General Purpose | Special Puipose : _ ‘

2. EngineeTng and

Word Processing; | CAD /CAM, ?iﬁﬁper&iing Sysicms | \

Spreadsheet; Statistics; ike MS-DOS,
‘Presentation; Library “Windows, Unix;
DBMS; Applicat g Languages &
Anti-Vinus Laymgr’s ce, Language Compilers -
Fimail H@\dgml; and Intetpicters; o
DTF . Pay Refl; | Utilities for Sovting, .
T Communication | Inventory Conlroli "t file management,
I -1 diagnostics etc. -
Software

1 Dev clopment Tools. -

3.3 OPERATING SYSTEMS

An operating sys"tém._ 18 an-Or_géini;_zed collection of software that controls the overall
operation of a computer. Operating system gnables the system's hardware to work with the
user's applications programs. It allows usérs to load application program to primary storage-
section of computer system. Operating system moves the data between primary and
sccondary storage units. It functions in many other ways unseen by the user| Computer
manufactirers and independent software vendms furnish operating system programs.

Opuratlng system acts as a link between the raw data and processed data in a comlpufcr

An Opcrd,tmg, system permits the Cqmputﬂ' to supervsqe s own (ch,ration by
autorpatically calling'in the application programs and manage the data needed tol produics the

dési_red_ output. Opcrating system isolates the wvser from the hardware so that the user
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communicates directly with the operating system sapplies the application program and input
data that are in a language and format aceeptable to the operating system and receives output
results. O3 completely controls input/output house keeping aperasions. It monttors kevboard,
display screen and printer. A computer with virtua! storage capability keeps active program
pages in primary storage and assigns other program parts to an on-line storage device. The
operating systemm handles the swapping of program pages between primary and on-line
‘seeondary storage units as needed. : '

Farlier, Operating Systems used to be small and they were sooplied in a set of
Fioppics. Currently most Qperating Systems are fairly large and are supy lied in CDROMs
and by defauit most Persenal Computers are fitted with CD Drive in prese:d days. When the
computer is switched on the system reads the Operating System from e Hard Disk into
memory so that it can take conirol over everything that needs to be done on the computer. The
OS manages seven resources of the computer, CPU, Main memery, Secondary Storage, Input
Devices, Output Devices, Data and. Processes. -

3.3.1 MS-DOS

MS-DOS is a single User Operating System. It has command for file manipulation,
loading and executing external programs and routines: fo control the printer ctc. This got
merged with Windows lates on. DOS has internal and External commands. DOS 1s a
command driven program: That is for every action, you need to type in the appropriate DOS

command at the “DOS Prompt™. . 6 '

3.3.2 Windows Q
Windows ts a multi-tasking system; in this sen®scveral tasks, or programs of
processes could simultancously be ruaping on the s hine. There are several versions of

WINDOW (Windows 3.1, 3.3. Windows 95 J#gdovis 93, Windows 2000, Windows NT and
presently Windows XP are available. In Wi plications are run in separate Windows.

Each Window 1s a rectangular picce ce n the screen. The window can be re-sized, |

closed, minimized, etc. The way in whitg/PSPple use software based on Windows has been so
standardized that all software preparedMor Windows look alike: leaming to use a new
software is easy. Windows is a highly user-friendly OS as it is GUI {Graphical User Interface)
based and all the commands are menu based: simple mouse movements activate them.

3.3.3 Multi-User Operating Systems

UNIX OS developed by Bell Laboratorics in 1969 for larger machines. It is a multi-
user, multitasking system that is used in 16 and 32 bit personal computer systems. It is now
adapted for persenal computer systems also. Multi-user operating Systems allow many
persons to work on the same computer simultaneously. Sharing of Information and programs,
security of data; speed of operation, etc are some concerus of multi-users that a multi-user 08
would normally take care of In Unix, concepts like priority of tasks, memory management,
scheduling of tasks etc are predominant. There are several versions of UNIX. VAX VMS,
Solaris, IDRIS, LINUX are popular versions. ' '

3.4 DATA PROCESSING - NEED, STEPS AND TYPES

Whenever atiy large volume of data has to be processed in a routing way periodically,
data processing is donc. This scction deals with basic principles and also discusses various
types of data processing systems in practice. : '
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3.4.1 Need for Data Processing .. |

Data in computer parlance refers to all pieces of information abouf': an event, activity
or.a situation. A piece of data in itseif does not mean much nor does it make sense. For
instance, “20010527 might mean the accession sumber of & book (¢ 527% book added in the
year 2001} or the date acquisition of a book (27® May 2001} or something else totally
different. The meaning depeirds upon the coniext, coding and the like. In order to make a set of

~ data meaningful 1t bas to be processed. |

Let us assume we have a sei of data about students, say names and marks obtained in
a certain examination, This table of data as such has no meanimg. If we perform some

. calculations and come out with information as te the minimum marks in the class, maximum

marks awarded, average marks of the class, Range of marks obtained by mlajority of students
ete thea the results make sense. The processing involves sorting, summing, division, averaging

- etc. These steps, carried out in some orderly fashion, to mect a specific’ objective is called
Data Processing. : ' |

3.4.2 Steps in Data Processing

Data Processing involves basically five distinct steps. These are

I Preparation of Source Documents . - |

IL.  Input of Data 0 |
IlI. Manipulation of Data : |
IV. Resuits Presentation O

V. Storage ' _ |
L. Preparation of Source Docyments o | |

Depending upon the Iposc, data has to be collceted from suitable sources by
surveys, files, documen 4;13 ce torms, reports cte. Data Input sheets are filled up. Such input
sheets contain spaces fo @ i some useful order; instructions for filling up the form are

also given. Income Tax Return forms of application for - Fixed Deposits ctc arc some
examples. : : ' |

iL Input of Data - |

Actual Data Entry into the computer 1s done in several ways. Data. Entry Screens
specific to the applications may be used. Special Data Entry Tcnninals-rpay be used. For
cxample, details of books added to a library may be entered in forms shown on the screen.
This Data Entry form may have spaces for Author, Title, and Accesston Nun.llber etc.

- Data Entry Software provides for detection and correction of errors during the data’
cntry stage. Normally, two operators enter the same data simultaneously and indcpenden‘clf_
The two sets of data are compared by a program, which throws up tliifferences‘ Such
differences arc compare and action taken to remove errors if any, _ |

. Using Special devices like Scanners', OCR software etc it is possible to rcad directly
1nte a computer system a large amount of data from-paper documents. |

L Manipulation or Processing of Data : |

~ This involves activities such as sorting, comparing, relating, interpreting, computing
etc. If you need a list of books added to your library during a specific month, then the data has
to be ordered or sorted on the date of acquisition. If you ask t1¢ computer to Zive you a report
on_books costing more than Rs. 10000/~ each then the Price field infomilation has to be
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compared, These steps are ‘carried out thromgh a program yaitten in COBOL and such
languages. - : : :

IV. Duiput of Information

Results in required format are shown on the screen, saved as a file on the disk or
printed out on paper. Resulis may be in suinmary form or a full-length report. For instance, in
the case of a Pay Roll processing job, the results may be reports of - ) Pay slips for all
eiigible.empio?ees; b) Statement of iT, PF and other deductions; ¢} Sommary statement
showing salary expenditure department wise for the month as well as cumul: ted figures as of
date; 4} Report on employces who have been excluded, ete. -

V. Storage

After the processing and supply of results it sy be necessary o siore the
data, as it existod before processing, results afier current processing aad perhaps an updated
set of files also. Siorage of data may also be needed as 2 safety and back-up measare. ihis
stage also some programining routines may be used.

3.4.3 Types of Data E’mcessing' _

There are many types of data processing. We employ different type processing
depending upon the availability of hardware, networking facilities, needs of the organization,
costs involved ete. Some of these methods involve manual processing in part also. Computers
are suited for most of these types. Let us see the various typas ingetaily

I. Batch Processing

‘The very name indicates that this’ processing, type ormed in batches instead of
processing done in one go. In this type the data 1s d for a time and collected into a

- group (baich) before they are cntered into a ¢ putel system and processed.  When batch

processing is used, the mput data are typica ‘ded on source documents before being
converted into a machine-readable form. '

Baich processing 1s an efficient ach to use in applications such as preparing
bills, processing pay-roll checks, library calalogue card preparation. For example in the case
of library catalogue cards preparation, you necd not enter the data for catalopuing of new
books that arc added to your library every day as and when a book 1s accessioned. Over a
period of time you can accumulate the data and once in a week or fortnight or & iponth you
can feed into the system where it will be processed in batches. Mainframe Computers arc best
suited for submitting Batch Processing Jobs. Preparation of Telephone Bills, salary shps,
reminders for payment of insurance premia are'some examples suitable for baich operations.

In bateh processing there is always some delay between the occurionce of the event
and the availability of results, For example, f catalog cards are printed onee a month, dotails
of hooks added tnmediately aficr a rua of the job will bave to wait for month to get added o
the catalog, ' '

11, Interaciive Processing

Interactive processieg cecurs immediately after input data are entered into a computer
systm, and the oatput resuits are quickly produced.  In this typs, the user responds 1o
program queries to supply data aboul a particular field in a record.  The system instantly
reacts to process the data and produce the output informaiion and is then ready to inferact

further. A teller responding to questions displayed on a seresn enters the mput cdata nto an

online transaction terminal, The compater system then immediately traces out the previous
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tink from the memory and responds in an interactive manner. The system supplies up-to-the
minuie information in response to the inquiries it receives from the user workstations. s

A salesperson uses a workstation to answer a customer's question about the
availability of a part. Similarly. an airline ticket agent can have immediate access to
reservation system reccrds to see if seats are currently available on & paritcular flight. In a
library environment a user can find out if a particular bock is issued out and when it is due or
a particular book issued out earlicr has been returned now.

Interactive procassing produces ontput resulis immediately after input data are entercd
o a conipuier system. When a computer systom relies on scattered onling daia entry
stations, such a quick response is needed. In interactive processing the responsc time depends
upon the network traffic, number of people using the system, complexity of the query etc.
Results, which contaim{engthy reports and graphics culput, arc likely to take more time.

III. Combined Processing

Combined processing is a combination of interactive processing and batch processing
in a single system. A common business practice is to use. interactive processing when
-gustomers are waiting and a quick response is needed. At the same time, data produced by the
interactive processing may be captured and accumulated into batches so that they may be
processed later. As an instance of combined processing scenario, we may mention a library
that may opt for data entry of books added asg batch opcration and go for Interactive
processing for Circulation Control. Here there fhght Ye a delay in finding out books added to
the Iibrary — because of batch operation: as ¥ as circulation s concerned one can find
out the status of a book (avallabi{, for loa 8t) immediately as this part of the work is done
mtcmctwely ' ' '

1V, Real-time Processing

Real-time processm i arallel time reiationshi'p with an ongoiﬁg activity and is
producing mformatlon Kiv ¢Bough to be uschul in controllmg thls current live and dynamic
activity.

‘A real-time system uses mteractive processing but an interactive system need not be
operating in a real time situation. The difference is that real time processing Tequires
1mmed:a.tc, transaction input from all input-originating terminals. Many stations are ticd

tly by high-speed telecommunication lines into one or more processors

In. Rca?-umc'processmg several stations can opcratc at the same time. Files are
‘updated each winute and inquirics are also answered by split-second access to up-to-the
nminte records. But it is possﬂaie to have an interactive processing thiat combines immediate
acy. 158 1o records for inquiry purposes with péricdic transaction input and updating of rccords
frons o cented! collecting sources, For example, one can think of a computer system in an
airoraft which a.;_lwn,atically ceatrols thie course of the flight depending upcn changing inputs
such as sliitudes. pressure, wind velocity, cloudiness etc. Another examplc is the Railway -
Reservation Mcility: Here, as soon ag a ticket has becn issucd and a specific Berih on a certain

rain ¢ a ceitain date has been blocked, this mformaiion is made avaitable instantly to all
rescivasion clerks,

VY. Time Sharixsg Systems

“Time sbharing system' 1S a generat torm « scd to describe a processing sysicm with a
_number o} independent, low-speed, online and siriaaconsly usable siations. Each station, of
course, pr:.ides direct access to the pfOCﬁbSui. she us. of special programs allows the
processor to switch from onc station to another and & do a part of each job in an allocated
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time slice until the work is completed. The process is fraqucnt!y so fast that a user has the
illusion that nobody else is usmg the computer

_ In the centralized computing environment of the early lf 30s, users prepared their data
and programs and then submitted them to the computer for procssing. The compuier center
collected these user jObS and fed them to the computcr in batches at scheduled intervals.

A number of organizations sell time- sharmg and remote compu‘tmg services 1o thelr
customers. These organizations may instal!l terminals or personal compaters in customer
offices and then use telecommunication channels to link these workstations to their central
processors. Time Sharing systems have become obsolete nowadays.

V1. Parallel Processing

-

Parallel Processing is performed by thousands of Processors ina paraﬁei PrOCEsSor.
Mainly supercomputers are fitted with parallel processors which cost around $1,00,000 a

piece. Information is processcd in parallel simultancously in different processors when -

compared to the single processor in old computer system which process information in a
sequence. Parallel processors will be able to solve scientific, technological, business and
artistic problems too.complicated for sequential computers, Parallel computers hay. oy
small computer chips working together to perform millions of arithmetic operations -
second. Computers with parallel processing capabilities are costly. Applications like weainer
forecasting, tracking of sateilite movements, remote sensingécall for paralle] processing.

Vil. Distributed Data Processing

 Information is generally scattered over a iance. Accessing such information 1s
an important point to be considered. * This js don® storing the information in a central
computer located at a central point and acce%ﬁuough remote terminal through telephone
service. An alternative method of accegsigg if§ormation is to telephone the central computer
and ask the operator to interact with %ﬁal computer and give the results over phonc or
by mail. This kind of accessing jaformdsion is possible through distributed data.processing.

Most of the databases which a accessed by librarians and information scientists all .

over the world are wogking on type of data processing. In this processing a third
technology (while computers and programming arc the two technologles) data transmission
via long distance telecommunications links is involved.

Briefly a distributed data proct:ssing network consists of many geographically
dispersed independent computer systems connected by a telecommunication network. It places
the needed data, along with the computing/communications resources necessary’ ‘to process
these data, at the end user's location. '

~ In distributed data processing, the processing activity itself is carricd out in parts by
" different computers linked through a nctwork. For an example, please sce section under

'Z39.50 in tha Unit on OPAC. This is an cxample where data is obtained from different

' computms and processcd in a central server and pas:,cd on to a client machme

3.5 PROGRAMMING AND PROGRAMME DEVELOPMENT

" We shall fearn in this section the meaning of several words like a computer program,

programming, programmer, programming language etc. We shall also look at some basic

steps in developmg a computu program.
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3.5.1 Programming Concepts -
" We have already said tha: » program is a list of instructions, which the computer can
understand.  The set of instructions are writtcn {using some Computer Programmmg
Language like Fortran or Cobol) in a sequence so that the compnter can follow st-sp by step

(one mstmctlon ata iime) and process the data as per the instruction.

Nonnally the instructions are of four types: 1) Arithmetic, 2) 1bSt° or conditional
expressions, 3) Sequence changes, and 4) Input/output.  All instructions arc presented to the
computer in a single list and the control unit follows down the list in strict sequence, causing
each instruction to be obeyed in turn. Arithmctic Instructions de addition, subtraction,
mulnplicanon or dwls:on or a combination of these basic or\eratlons

A test instruction has two possible answers: "equal fo zero' and "not equal to zero'.
Another type of test will have threc possible answers: “less than zero', “equal to zero' and
greater than zero'. “The reasons for a test are always that we want the computer' to do one
thing for onc answer, but a diffcrent thing for a different answer. In other words, we need to
have the ability to change the strict sequence in which the computer follows the program.

The third type of instruction is a sequence change or jump. With a jump instruction
we could tell the computer that if a certain value is zero, it is to jump to a different part of the
program, If the value is not zero, it will not jump but will go on to the next instruction in
scquence. The final type of instruction is an input/outpu (]x'O) instruction. Computer must

© be able to get a “read” or “Write” data. Typical VO ingiruchigns are ‘read', “print', “display’,
“input’, "output' etc.

High-level languages allow the precise a@; detailed computer instructions tc be
writted in simpler, more easily understangable and programs written in ‘high-level

languages are compiled by a special progran ompiler-into machine code. There are also
languages, which fall between high-leyehy and$nachine code, usually called assembly or low-
level languages, and these still requ lation into machine code by a special program

called a translato-,

The programs are sto 1 a computer memory and the data rclated to these
programmies is processed by the computer as and when a new transaction takes plage. THence -
a computer should allot memory space to stove programs and as such it 1s called a siored
_program. : ' '

'3.5.2 Steps in Developing a Programme
' [')cvc'loping a programme invoives-ﬂw following steps:
1} Problem Definition |
23 Program Design
3) Coding -
4} Debugging and Testing

5} Documentation

6 Implementation and maintenance
Woe shall consider thesc steps one by one now.
1) Problem Definition

Probiem definition is the first and perhaps the miosi ioportant step ill;pl'(}grmn
development. If the problem is not well understood, the program may . not function, as it
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shiould. This step involves mentioning: Input, Output, Processing requirements, System
constramts such as time, Operating System, Hardware avaiiability Accuracy expected,
response time etc). Error-handling methods also form pat of this step. Study of System
documerntation and discussions with users are needed at thls stag 2.

2) Program Design

Here the programmer decides preciscly what steps the program should take and in
what order. Algorithms and flow charts are useful hers. Algorithm is a like food recipe
showing how to cook a specific item, but more precise, Flow Chart shows the logical flow of
action using specific flow chart svmbols. A flow chart is a graphicai representation of the
nature and order of the operations and the decision logrc required to solve a problem.

Both aid better undcrstandmg of the exact procedure inv oh ed. Some other tcclmlques uspful
at this stage of program development are:

Modm’ar Programming: The cntire task is broken down into smaller picccs called modules.
Each module is independently dcvelc'ped - eoding, testing, validation are done separaicly for
each modulc. Thereafter all modules are integrated to form a whole.

Top Down Des;gn' T—ICI‘b the programmer stdrts with an overall view then goes down to
specifics. Bottom up design is the converse of the Top Dgwn approach. All specific small
individually identifiable modules and functions are develppeNfirst; then they knitted together
to form bigger modules and then the whole application.

Structured Programming' Here program are «\fritowing a rigid format. Each function .
or module has only one entry and one cxit poigt. Striwffed approach ensures better programs.

Hicrarchical relationships among modules are § up. Pseude-code is used to show how the

program flow is likely tobe. = - . : ' ' '
Documentation prepared at this s.tzig hows clearly how the program will be .developcd, '

3) Coding

Coding involves writing out a scrics n‘" statements or lines of code as tuey are called in
the programming language chosen. Rules of the grammar of the choscn fangnage arc followed.
Followmg Table shows a simple program in Basic Language.

" A Simple Basic Program

10 |LetA=10
20 |LetB=20

30 |LetC=A*B
4 | PrintC

150 | End

In the above example, the numbers at the left hand column are statement numbers.
The program gets executed statcment by statement, sequentially following the statement
number, Statement Nembers are given in steps of ten in order to provide for insertion of extra
statements 1f needed in between. The meaning of the statements are given below: '




1. Statement 10 says: Locate a placc in the computer memory; call it A; place the value
10 into this location.

2. Statement 20: Similar: y, in other words, assigns a value of 20 to the variable B.

Statement 30: Similarly locate a place in the memory of the computer, call it C, and
place in that location the value obtained by values placed at A and B

(%)

4. Statement 40; Show the value of location C on to Computer Screen
Statement 50: End the Pfogra.fn

Coding consists of writing out such statements in the chosen }anguagc Appendlx to .
this Unit gives some information on several popular programming languages.

4) Debugging and Testing

_ A bug is an error and debugging is deteciing and elimination of errors. It 1s an
important and {ime-consuming step. Inadequate attention at this stage results in bad program
resulting in a lot of rc—workmg later on. Program maintenance costs will go up ifithis step is
neglected.

Debugging (also called Verification) is detection and elimination of errors, ‘Veriﬁcation
ensures that the program does what the programmer wanted it to do. Verification answers the
question: does the program perform as it intended?

On the other hand, Testing, also called Val% answers the question: Has the
programumer understood correctly what the program d do? Testing ensures that the
program produces correct {cxpected) results fo of input daia. This can happen only if
the programumer has correctly understood the pr

Three are two types of errors one %ncmmter: Syntax errors and Logical errors.
Syntax errors result as a result of n lowlng the rules of the grammar of the programming
Language. For instance if a Verb %LAY and you have typed “DIS sPLAY” syntax
crror 1s thrown up. Logical cr arcnore difficult to detect and correct. If a programmer
mentions ADD wh'le SUBT the correct instruction, then logical error occurs.

Testing involves preparation of test data and feeding it 1o the program to see if correct
results come out. Modules are tested independently till they are perfect. Thereafter modules
are integrated. Testing to see if data flow is proper between one module and ancther is called
Integration Testing. Taking the entire application as a whole, some tests are carried out. This
arca is-called System Testing, '

5) Documentatioh

The next step in program development id Documentation. This process involves
collecting, orpanizing, storing and otherwise maintaining on paper a complete record of what
functions a program can perform and how these functions are performed. Docimentation
should include: ' coe

1. Objectives of the pr'og:,ram

2. Description of the svstem Spec1ﬁcat10n scope, form of input data and out formats
needed _ :
3 Program flow charts, program listing (the Code part), test data and test results

Operator instructions. Running and terminating instructions

S

Program controls to check correctness and reasonableness of input data
A program becomes perfect when it is fully tested validated and documiented
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6) Implementation and Maintenance

After through debugging and testing and ensuring that documentation is in place, the

program is implemented. During the implementation stage, the manual system may also be run

in paralie! ill complete confidence in the program is developed. Training in use of the program

may be needed. Problems faced duning implementation are noted and program corrected .

appropriately.

Duc to a number of reasons like: a) change in operating sysizms or hardware b).

revised needs of users ¢) changes in laws etc the program may have to bo frequently revised.
Errors might crop up several months after proper runming of a prograin due o reasons
unforeseen by the programmer. The Y2K probtem is a classic example requ ring thousands of
programs being re~written. Good documentation is uscful in program maintenance and
revision,

3.6 LET USSUM UP

Unit we have seen the meaning of Computer software; different categorics of
Software like Pre-written Software and Custom-made Software ete. Vartous steps in Data
Processing Activity and various types of Data Processing have been described in detail. We
also learnt briefly about Operating Systems in general. What constitutes a program how to go
about developing a computer program and what compater Lan es arc available for this
task — have all been covered in the last section. In the nc@T 4 Library Software
Application Packages will be dealt with

3.7 GLOSSARY -' O

.

Application Program: Software designed ¢ pegrm specific applications like word
processing, billing etc.

Applicaff_éns Packages: Prewritten co%pr rams designed for specific tasks.

Assembler Program: A computer pro
machine readable language

E

which converts non machine language into

Batch Processing: A technique in which a number of similar items or transactions to be
processed are cotlected into groups and periodically processed.

Compiler: A program that produces a machine language program from a source program that
is usually written in a high level language by a programuer. '

Debugging: To detect, locate and remove mlstakes from a routme or malﬁmctlon from a
computer.

Distributed Processmg A method of usmg many computers to share the computlng and
processing work : -

Flow chart: A diagram that uses symbols and mtcrconnectmg lines to show a logic and
sequence of specific program operations

High-level languages: A programming language oriented towards the problem to be solved.
A set of instructions given to a computer by using letters, symbols or text rather than codes Os
and 1s that the computer normally understands.

Interactive Pracessmg A processing approach that starts immediately after input data are
“entered and the output 15 produced.
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Logic Errors: Eirrors result from an incorrect sequence of sequence of instr_uctions'.
Machine Coding: An operation code that a machine can understand and execute.
Machine language: A language that is understood by a computer

Operating system: An organized collection of software that controls the overall operations of
a computer. o ' _ _ o : ‘ '

Parallel Processing: Simultancous execution of fwo or more processes in multiple devices
such as channels and processing units. - S ‘

Pragram Library: A collcc’non of portlons of programs that are used repcatedly in several
programs _

Real Time Processing: An onlinc computer 'processing which receive and process data
quickly enough to produce output to control the outcome of the process.

Symbolic Addressing: An address expressed in symbols convenient |to the computer
programmer,

~ System software: Collection of complex: program designed to operate control and extcnd the
processing capabilities of the computcr 3 -

Source’ program A computer progra.m written {n a source langwage such as BASIC
COBOL, FORTRAN etc -

Syntax Errors: Errors in expressions in | ¢ in 3 computer program. 3
Translator: A routine for changing infcn:mom one language to another.

Word processing: Use of computers tQ€rcate view, edit, and store and retrieve textual data

3.8 REFERENCEE RECOMMENDED B@OKS
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Introducing data processing. London: National Computing Center, 1983.
SANDERS; Donald H: Computers today. 3rd Ed. New York: McGraw-Hill, 1988,

3. 9 MODEL EXAMINATION QUESTIONS

i ESSAY QUESTIONS

1. Describe the various steps in Data Processmg Actmty What are the different types
of Data Processing approaches?

2. What is a computer program‘? Dcscnbc ﬂ1c various stcps in dcvcicpmg a good
Program. : .

3. Wntc an essay on some of the important Computer Programmmg Languages,
_ mentioning the suitability of each for Library appllcanons e |

4, Briefly déscribe how computer software can be categonzcd Discuss featurcs of any
- one of the popular Operating Systems you are famil'ar with,

5. What is programming? Namé some hlgh leve, languagcs and discuss their
appllcatlons'? ' :
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I1. SHORT NOTES
a) Multi-user Operating System
b) Customt made Software |
c) Java .
d) Visua.l Basic
¢} Debugging and Testing
) Combined Processing.
£) Syntax Errors and Logical Errors
h) LINUX | |

3.10 APPENDIX : PROGRAMMING LANGUAGES

A computer program is a series of instructions written using a coniputer programming
language like Basic or Fortran. The computer will exccute the program in the fashion
indicated. A program may contain statements to do the following:

1. To branch to another part of the program 0
. To perform repetitive tasks |

To open read and close a ﬁle of data. . O

To create variables to hold temporary data e

oW

The art of wntmg, testing, evaluaj cbigging a program is called computer
programming. (You have learnt about CompiNgr Program development in a separate section
in this Unit; in the next Unit, Unit 4 !l find some details about Application Software
Development). Therefore to write pr s, programming languages are peeded. This
“Appendix gives information on a number or complete Software Packages of programming
janguages. It is divided in to. three parts. Part 1 gives information on “Conventional”
programming Languages. These languages have been in existence for well over two decades.
Newer ones are given in Part 2. The last Part discusses briefly the suitability of Programmmg
Languages for Library Work

Part 1: “Conventional” Programming Languéges

Assembler is a language using machine codes that are closer to the computer
hardware. They execute fast. The language is cryptic and not easy to use. These are cailed
low-level languages. High-level languages on the other hand are easy to use and t implement.
COBOL FORTRAN Pascal Basic ALGOL etc are examples of High Level Languages Inthe
later part of this section we will see details of recent programming languages

BASIC (Begmners All Purpose Symbolic Instriction Code)

This programming language is very easy to learn. About a decade ago most children
used to learn programming starting with BASIC. It is available DOS. As Windows has come
into promincnce a graphical version of Basic called Visual Basic is also in use. Basic -
Programs comprise of statements and line numbers. Both Compilers and interpreters are
available for Basic. Basic programs ate very slow. It is an interacitve program, wiich means a -
direct interaction betwaen the computer, and the user is possible. The statements m BASIC are
written i frée form without restricting to a fine. A small example is given in the main unit.
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T’hcre is an ANSI (American National Standards Institute) standard for a minimal version of
BASIC published in 1978.

" COBOL (Common Business Oriented Language}

This is a very popular high level programming Ianguage It is uscd or commgrcial,
business and data processing -applications. It is suitable for text prooessmg and has also
facilities for manipulating strings. It is suitable or library applications| as bibliographic
databases are mostly text fields. Cobol is very verbose and programs are volummous and big.
COBOL s slow compared to Fortran or C.. e

 COBOL uses ordinary business words such that accountanis, a.udltors and others can
casily understand it. It has four divisions in a program. Identification Dm_snon identifies the
. author, machine environment and such other details. Environment Dﬁvision consists of two
" required sections that describe the specific hardware to use- when the program is run. If the
application is to be processed on different equipment, then this division has to-be rewritten.
- Thé Data Division is divided into file and working storage sections.. The purpose of this
division is to present in' detail, a description and layout of input data items in a record and all
- the records in each file that is to be processed. All storage locations that are needed during
_processing to hold intermediary results’and the format to be used for output : rcsults Procedure
Division contains the sentences and paragraphs that the computer follows in executing: the
program. In this Division, most of the processmg : is performed. - :

The major advantage of COBOL programgafing is that it can be ‘written in simple
English language by employing comm ed business terms. Because of this non-
programmers in business can easily follo rogram. COBOL is better ablc to manipulate
alphabetic characters, which are im in business processing where narnes addresses and
descriptions are frequently reproducd. A standard version of the COBOL language is
~ supplied by computer manu rs, "which takes care of 80 % of the code needed in a
particular application program¥Jhe other 20 % of the code is to be manually written by a

programmer, @ o . :
FORTAN (Formula Trato) - -

" Fortran is one of the carly progranumng languages sultable for smentlﬁc and
mathematical apphcatlons Fortran IV and Fortran 77 are popular versions. |F0rtran 77 has a
number of additional facilities for string processing. It can be used for llbrary work with sorme
difficulty. Large “libraries” of scientific functions are available on a ready—to-use basis.
Sciéntists, mathematicians and engineers use Fortran much. This is-a compact language. Huge'

libranes of engineering and scientific programs are readily . avallable now.

" PASCAL

PASCAL is named after the French mathernatlman Blaise Pascal. It is a hlghly
structured language. When a person wants to learn the art of programming | he should tart with
PASCAL. It allows users to define their own data structures and is therefore very flexible. It
is highly procedure orientcd. CDS/ISIS a I]brary software- package has its own version of
-Pascal buiit into it. _

Programming Language 1 (PL/1)

A langnage that combined the features of Fortran Cobol and As=err1bly Language
was developed in mid 1960s. 1t was a ‘large’ language for mainframe computes. After a lapse
of non-use for a number of years, becaunse of Y2K interest in ®L/1 was re-kindled. -
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C Language

C is a language useful for all purposes — system: wrogramming, applications
programming, and to develop other programming languages. C programs are very compact
{smal)) and run fast. It is available on all Operating Systems inkling DOS. Unix and C go
- together as Unix has been developed using C. In C opcrators functions, data types are very
rich.

Part 2: Recent Programming Languages
JAVA

JAVA is a programming fanguage developad by SUN Microsystems in 1991 It was
called QAK then; it was later renamed as JAVA in 1995. Present version is JAVA V2. 0Itisa
purely an Object Oriented Programming language taking all the best features of C gnd C++ It
is simple and easy to learn. It is portablc and platform independent. That is to say, programs
developed in Java are not specitic to any single operating system like Windows or Umix, It ig
also secure and robust: the programs will be safe io be used on the Intemnet and virus may not
attack them easily. JAVA can be used as an independeni programming language and as well to
develop short programs called Applets, which run at client’s sitc over the Internet. In this
respect Java is very Internet Oriented. :

Visua! Basic Q .

This is a Microsoft programming language ysed asNAront end to develop appheation
packages. For example if you store your data in afDBMS say MS SQL and retrieve portions
~of it using some query form, the user’s query can ba ghptured through a front end program,

VB programs follow standard Windows pra nd therefore very user friendly. Concepts
like Object Linking and Embedding (OLE an§g\ctich are employed in VB. For instance in
Windows, onc can drag and drop a fi @ mwpne directory to another as a file is treated as an

object. VB has run through many,gersiong and VB 6.0 is the latest (2001). As of September
2001 Microsoft was putting a%version of Visual Basic.Net as a new and improved

product.

C++

This was developed by Dr. Bjame Stroustrup of AT&T Bell Laboratones in carly

1980 to improve C by adding Objcct Oriented Programuning concepts. C43 is flexible, fast

and portablc. It is fully compatible with C. C-++ supports two popular programming models:

Proccdural programming and Object Oriented Programming (QOOP). It is an extremely case

sensitive language and uses extensively functions. Like other programming languages, source
. code written C++ must be compiled and linked to produce an executable program file.

JavaScript and VBSscript

These are scripting languages. They are highly stripped down sub-scts of their parent
. languages viz.: Java and VB respectively. The codc using Jscript or VBSscript is written into
html files. They are interpreted by the interpreter part of thé Web browser at client end. This
arrangement reduces the load on servers, Scripts are used for performing simple tasks like
data validation ctc when a user files up a form on the net. Internet Explorer has both Jscript as
well as VBSscript interpreters. '

Visual C4+-

Microsoft Visual C++ is another OOP front end programming language for
developing applications on the Net. It uses Microsoft Foundation Classes Library. Internet 1s
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tightly integrated into VC-+-+ environment. Concepts like ActiveX, COM DCOM are used in
- VC++ '
Part 3: Suitability of Programrm: Languages for Library'Work ' i

Library applications involve hug textual and bibliographic records. Text processing,

string manipulation and comparisons are needed more than anthmetic calcuiations. Most .
library applications deal with string comparisons, data processing and information refrieval. -
From these points of view COBOL, SNOBOL, Fortran77 and C- are Sultable Fortran IV

Basm ALGOL are not suitable.

Among the newer languages. when l]blarv apphcatlons are on an Intranet or on the
Web, languages like Visual Basic, VC++ are suitable for front-end programming, For
developing stand alone packages any of the newer ones including C, C++ will do..

Jscript and VBScript are also useful for Internet based applications.
Use of Fourth Generation Languages in Libraries : ' _ ‘

During the eighties and early nineties, many PC based Data Base Management
Systems like dBASE, FOXPRO, Clipper were popular. They are commonly referred to as

xBASE. DBASE has its own database creation, report generation and program da,velopmcnt '

facilities. Many libraries developed in-house library appliogtions using these DBMS packages

and aré till rgnning satisfactorily. They are OK for jng/® independent libraries and very

RDBMS packaghs like Oracle, Sybase, Ms SQ Access etc have come with their own

‘'useful in networked environment. Data security in xBASS€ generally poor. Presently many
programming and querying languages. When an -@]S like Oracle is used for library work

used.

Many library applications a%s? made accessible via Internet. In SUCl'.il cases for
example OPAC, the client sid ramhing is done using a mixture of HTML, JavaScript,
VBScript, XML and the like. | '

it is used in a network. Visual Basic, VCvQL in combination with Oracle or! Sybase is



BLOCK - II : LIBRARY AUTOMATION
AND INFORMATION
SERVICES

This biock consists of five Units. A Librarian needs to know what is a software
package, how is it developed, how to select a good software arid also have a good overview of
Library Automation scenario in India. He should also be aware of most popular Library
Application Software Packages available in India. Unit 4 covers the Library Application
software and provides some major Indian Software Packages. :

Two of the most important library activities are Acquisitions of books and periodicals
and Cataloguing of acquired resources. Use of computers in each of these activities is
outlined; the workflow in the manual process and in automated process is compared,;
advantages of computenization are explained; and features to look for in a good software
package are listed in Unit 5.

at the desktop of individuals over a Local Area Metwork Ry m¥gns of an OPAC. As OPAC is
an indispensable part of Library Awtomstion, a compl it is devoted to it. Feaiures
expected of a good OPAC, examples of establishe C systems, searching techniques on
OPAC are given in this Unit. Web-based OFACs, a¥ phenomenon, are also explained.

Unit 6 shows how the catalogue can be maile accciible to a large number of people

and Circulation Control. Problems assc with serials management and how automation is
- beneficial are explained. Autom of Cirenlation Control, most easily carried out task in
libraries, is fully explained. '

Units 4 to 7, together, have dealt with tradifional tasks normally covered under
“Library Automation”. Unit-8 covers Information Secrvices refated activities: classification,
indexing, thesaurus construction, CAS, SDI, translation, reference service, databases and
searching.

UNIT 7 concentrates on two %}'agas of a librarian’s concern: Serials Control
£ Ciren

It is sugccsted that the Appendix of Unit-4 may be studied once again afier
completing all the nits of Block IL To get a complete pictare of ‘searching tec}uuques the
~ student ‘should read relevawt portions of Units 6, 8 and !0 together once again. After

compileting Block I yvou would be having a good idea oi’ how computers are used and the most
mportant activities of a decent hbrary : :







UNIT-4: LIBRARY APPLICATION SOFTWARE
Structure | : | :
4.0 Aims and Objeciives
4.1 introduction
4.2 Application Software
4.2.1 What is an Application Software
4.2.2 Bow to Develop an Application Sofiware
4.2.3 Library Applica{ion Software

_.{L
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Elements of an Automated Library System

4321 System Purpose

4372 System Workflow

4 3.3 Systern Input |

434 System Processing Operation

4.3.5 System Cutput

4.4 Developing an Automated Library System 0

4.4.1 Locally Developed Systems '

4.4.2 Tumkey Systems O
4473 Adoptéd Systems ?,

4 4.4 Shoared Systems

45 Festures of an Automated Librar

4.6 Library Automation History
4.7 Library Automation m india
4.8 How to select 2 Software Package ?
4.9 Let Vs Sum Up

4.10 References

4.11 Assignment

4.12 Maodel Examination (estions

413 Appendix: Some ndian Library Sofiwarc Packages

4.0 - AIMS AMD OBIECTIVES

This unit introduces students to the computer application software, the elemcnis of
automated library system and the features expected m the same. The unit also introduces
history of library automaiion in general, with particular reference to India.

After going through this unit, you will be s a position to:
e cxplain different modes of adopting & library application software

o discuss ihe parsioular features expected from library software in order to adopt it
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o describe the history of the library automation and its current scene in India.
® expiain broad criteria for selecting library software

s brigtly describe some popular library ap]_ilicatic)n packages in use In Todian libraries.

41 INTRODUCTION

The term "Software’ denotes the program or predefined sequence of instructions,
witich a computer éxecutes to accomplma a given information processing tasic The hardware
componenis 1 a computer systein arc visible, tangible, and readily comprehen::lbie. Software,
on the other hand, is a conceptual entity - an intellcctual product. fi does however have a
tangible manifestation. The individual wnstructions that make up ‘a computer program are
basically in human readable form. IR

Computer software arc sets of step by step instructions or programs that command
the machine to perform operations on information. A string or sct of these instructions is
- called a computer program. The computer follows the program, one instraction after another
i a specified sequence, until a job is completed. A different set of insiructions is required for
cach application or job the computer is to perform. All computers are built.to respond to a
predetermined set of instructions which mitiate the exceution of arithmetic logical or other
data manipulations as well as transfer of data betweag various system components. The exact
number and nature of such instructions varies withythe $ize and power of the gentral processor
of a given type regardless of the sumber of insgructi rovided. Programming is that activity
in which exccutable instructions arc sclec %- combined in an appropriate sequence. A
programming fanguage consists of syntactichgpd semantic rules which specify the manner in
which particular instructions ar¢ to sed and combined. Computer software can. be
classified into twa groups, systen softWre and application software. System software refors
to the group of multifunctions dyisory programs. Compuier operating systems such as
DOS and Unix fall in this categ¥g Operating system provides user- computcm interface. Such
sofiware is gmerallv mai @ ’ by the manufacturer.

4.2 APPLICATION SOFTWARE

Application software is the computu program developcd to perform tasks spec;lﬁc to
the individual use: The softvare used in library falls in this category

4.2.5 What is . Applieation Software ?

Application software is developed to make the best possible mse of the computer
hardv.are and system soflware to obtain the desircd user needs. Assemblers, compilers, and
interpicters support the development of application software, which consists of those
programs which perform one or more usor specified tasks. For most users such application
software is the most important componeat of computer system. This hardwalc;’software
relation can be shown as below: i

User - Application programs - Compilers - Operating Systems- Computcr -

User interacts with application programs which are corapiled using compilers: These
compilers which validate the instruction and syntax arc part of the operating system. These
operating systems translate the program in:tructicu o machine rcadable form.

Unlike systent soft\mm the development of & licatica %ﬂware is tvplca!}v the isers
lbbp()IlSIblllt\ An increasingly substantial anow i of applicction software is purchased and
pre-written, but still custom developed programs coui: . to play an important role in many
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installations. Although the automated library systems make extensive use of prowritten
software, customized exthancements may be develoned for specific situation,

A wide vanety of computer fangnages such as PASCAL, COBAL, C and others can
be ased to develop applications. Choice 0f a pariicular language depends mainly on the nature
of application, These days relational database managemént systems like Ovacle, Ingress, ete.
through the System Query Language interface provide for development of applications
cfficiently. ' L '

4.2.2 How Te Develop An Application Software 7

In most applications the software development process begins wit 1 a detailed study of
the existing operations or combinations of operations which accomp:ish the task to be
computerized. This study is called a system analysis and in the broadest sensc its purpose is
to gather and evaluate the information necessary to improve an cxisting system or replace it
with a new one. The system analyst determines what is being done ir an existing system,
whether and to what extent 1t is being deficient and what alternatives for improveir s exist.

 Library comprises a number of separate but interrelated and interacting p. < called
svstems which are organized sets of activities, tasks, or operations performed on information,
library materials, or other itoms to achieve a specified end result or purpose. Acquisition,
cataloging, circulation; serials control are the large svstemns in the library. In the traditional
masual library system staff perform the various tasks required-to complete each operation but
'if a computer 1s used 1o perform somc processing opetations, anwytomated library results. In
such a system humans and the computer usually share responsiglityfor performing the work.

4.2.3 Library Application Software

When a computer is used to support a Jibrary™fction - i.e., when a computer
performs some of the basic processing operations nction such as acquisition, cataloging
. circulation or providing access to informagen - ajautomated hibrary function results, In an
automated bbrary function, staff and comyf are responsibility for performing work, For
example: a staff member might perfoy five processing operations, the computer next
25 operations and: staff member ne and so on. Due to this sharing of responsibilities
todays automated library functions are aliy human-machine systems.

4.3 ELEMENTS OF AN AUTOMATED LIBRARY SYSTEM

Asxs automated library system regardless of its nature and size consists of 2 number of
“interacting slements including svstem purpose, processing and workflow.

' 4.3.1 System Purpose

A primary element of ap automated library system is its purpose. An auiomated
 library system needs to have a goal or mission which provides a focal point for developing the
- system and for operating and managing the system being implemented.

Exampls: The purpose of a cataloging system is to process materials to be added to
the library's collection in an efficient and timely manner. And to provide access. fo those
materials through effective biblicgraphic conirol mechanisms.

The purpose of online catalague 1§ to decentralize access to bibliographic records and
to show their availability from the libraiv's collection. Thus, the purpose of an automated
librarv system is the same as that of its parallel library system. The computer is mercly-a tool
enabling ti e fibrarian to do specific tasks faster, more accurately than the staff using manual
methods. :
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4.3.2 System: Workflow

Automated system requires thc processing of mformatlon or physical objects, This
processing in a system consist of input, processing opcratlons and output.

4.3.3 System Input

Each automated system requires an mput of information, library maii‘.crials or other
tems as "raw materials” 0 be comverted or processed mto a desired end product. An
acquisition system, for example might require an input of bibliographic, fund accounting and
location or inventory informaticn about items to be acquired. A materials labelling svstem
might reguire an input of materials to be processed and located as well as bibliographic and
inventory information which will be placed on the identifying labels. The computer itself
aceepts mformation as input and that information must be in machine readable 10rm

4.3.4 System Processing Gperatwn

Each automated library system has a set or group of processing operation which are
performed in an orderly and pre- determined sequence on the input of information or physical
items. The wformation or items input into the system are converted to the desired end product.
The movement of information maierials and other items through the processing steps within a
system is referred to as workflow. Comunon processing operations that the computer can
perform include information verification, sorting, megging, calculation, comparison, storage,
rq;icval, reproduction and dissemination. The comguterannot perform divect physical acts.

4.3.8 System Outpuat

An automated l]brary sysiﬁm produc. 9 fincd end result called “Output'. Physical
output includes a variety of rcpurts%a;agemen* information on system use, OPAC

consultation, library circulation eic depends. on results achieved by performing
prescribed information processing @ phyRical opcration on input.

i
In other words sysy
computer applications, wod

s Mmglysis, an essential prerequisite to the dr‘vclopment of
’nto -

Preliminary Analysis
® d'cterminjng the user need

. understanding the organizing

® gperational review

»  outhning the system requ'iremcnts
Input Anéiysis

¢ analysing the present forms/files
® input screen design

Ouiput Analysis

¢ Prnint report

® screcn djsplay requirement

® Processing Analysis

s flow charting

© - developing friendly user interface
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_ Software and Hardware Selcctlon Othcr Analysrs o
. 1mplementat10n planmng o

e documentatron :

4.4 DEVELOPING AN AUTOMATED LIBRARY SYSTEM

In all llbrarles there are routmcs which are eqsentlal 1o running of the libraries. There
are letters to be written, budgets to bé prepared. While these areas are not usually in the
forefront of the minds of those aiming to computerize libraries, they do lend themselves o this.
Software available for general commercial purposes like Word Perfect, dbase, Foxbase and
others could be used effectively to computerize some of the llbrary routines. However, these
packages have their own limitations and do not necessarily accommodate the specific
requircments of the complex library applications. This is also to suggest that library,
application software need not necessarily be an ‘integrated and a total system with all the -
~ subsystems-of a library. It could also be one of the several components of the total system,
Irrespective of the choice made in adopting an integrated system or only a subset of the *otal
system methods of developlng a lib rar} system fall into one the following categories. -

4.4.1 Locally Developed. System

Under this method, designing, codmg, mst'tllatlon ang tesMpg of the system has to be
. dong locally from a scratch. The software may be maintain d adopted on an in-house
computer or on a computer located in a computing ce rving the library. Typically, such
- a system can be designed to meet the cxact needs and % ements of the library and it can
maintain control over all aspects of the systengadevelopment, installation and operation.
However, developing such a system is expensiver%le consuming. For this purpose library
‘must have access to softwarc spemallsts tq ﬁ' lop d mamtam the bystem

4.4.2 Turnkey System - '

The most prcvalcnt methodclopmg an automatcd library system Is to purchase
and install-a library system. A turnkey'system is one which has been designed, programmed
and tested by an organization and then offered for sale or lease to libraries rcady to  install:
. and operated Turnkey systems has 1ts advantages and dlsadvantages :

Advantages include a possibility of cvaluating its operation in a live cnv1ronment the
cost of designing, coding and testing of the system can be climinated. And, because of this the -
system can be installed within a few fnonths, these systems could also be tailored to mdmdual_
needs. Vendors usually take the responsibility of making the system work in the library.

Among the disadvantages are: these packages may not have all the desirable features,
some of these system are inflexible and do not provide for customization.

4.4.3 Adopted System

Another method to. develop a library system is to locate a suitable system then
duplicate and adopt the software for local installation and operation. The system could be
installed to operate on an in-house computer. Though such a system would have the obvious
advantage of saving on desrgn it may bring along the 1dlosyncrasres of the original system

4.4.4 Shared System

- Library systems can also be shared with other librarics through networking. Such
understanding could be had between main library and branch libraries or keeplng the holdlngs
; mformatlon in a larger network database :

o
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4.5 FEATURES OF AN AUTOMATED LIBRARY SY STEM

Library Systems differ .rvm other applications in several ways. k is necéssary to have
- a clear understanding; of these features before embarklng on either dcvclopmg or adopting a .
system. These features include:

!

1} ALPHABETIC INF ORMATION ;

The library system’s need for greater alphabetic rather than numeri¢ information.
More often the fields for recording author, title and other information need ].engtﬁicr fields.

2) VARIABLE FIELDS - ]

As titles and other information are not of uniform length, library systcnlls should take
care of accommodating such a requirement se that the disk space on the compukcr will not be
wasted. o |

3) REPEATABLE FIELDS Lo ' ' : i
i
|

Fields v a catalogue entry are not only variable in length but also.repeatable in

- nature, There is always scope for more than one author, subject headmsr etcl, in a record.

These anthors and subject headings have to be individualised for indexing therq as individual
access points. Repeatable nature of information is a peculiar feature of the library records.

4) SORTING INFORMATION Q B A
Library database which normally contgiaghun and thisusands of records are not

onlv expected to select and retrieve the app records but alse display ithem with on

author or title.
5) INDEXING

Library databases are fr carched and large files of bibliographic information
are to be retrieved with a satigfactorWgime frame. This function frequently requive indexing of
various fields ‘n the datal erc is also a frequent need for wild card seafching on title -
and other field;. ﬁ% ' :

6) SEARCH CAPARILITIES

As efficient retrieval is the key purpose of communication, library scRware has to
provide search capabllmcs using Boolean conditions namely 'and' 'or' "not’ K

. |
7) FLEXIBILITY OF THE PARAMETERS |

It is well known that individual libraries vary in thelr practice of book circulation
- rules, acquisifon procedurss, etc. Library software has to takc into account possnblc changes .

required over time. A general purposc library application has to accormnodatc for
considerabld changes across the hbrarles :

- 8) OPTIMIZATION OF RESQURCE USE

‘Though this is a feature expected of all application software, there is a particular nead
fo-ensure this in the library situation. Bibliographic information that is input mto the system
nceds to be used in several library operations. Example: catalogue information i required for

book circulation, reminder letters to the members, etc. An efficient design should avoid data
duplication at different levels. .

9) STANDARDIZATION

Library application must invariably adhere to standardized bibliographit formats, on
line public access display and serial records. MARC and CCF are the accepted bibliographic

68 o




storage formats. Standard inpuy fomiats are essentlai for effective databdsc mer; gmg and'
resource sharing among the libraries.

[0) AUTHORITY CONTROL

Authority control is a feature important to libraries. Huge files of cards of -
standardized author and subject headings arc maintained in the manual systems. for this
purpose. Computerization must facilitate this work by providing list values to search while
cataloging.

11} IMPORT AND EXPORT FACILITIES

Need for importing data from: other databases and exporting the data in acceptable
standard formats are increasingly felt these days. This is an essential feature which helps
~ avoid duplication of efforts particularly in cases where there is a need for merging databases,

importing catalogue record from a larger system Or even in cascs where the library decides to
migrate to another software. :

12} BACKUP AND UPGRADATION

. As the library database are usually very large there is a need to take cor g

backup of the data. Library software is cxpected to provide a routine for this purpose. So =
there is a need for upgradation of the software as the intention of any library appllcatlon 3
facilitate better storage and retrieval of the information,

4.6 LIBRARY AUTOMATEON.H’ES‘TORYO*

Library automation Projects sprung up,in laQ;mhcrs in the United States in the
early 1960s. National Library of Mcdicine b project io mechanize its handling of
medical literature (MEDLARS). The ersily of California’at San Diego began its
ploneering work in serials control -an%\em Illinois University began studies on Its.
circulation project, all in 1961, In 3 th&ypublication of King Report 'Automation and the
library of congress' which establi%ﬁ feasibility of automating many of the activities of :
that library. :

Project MARC initiate at the US Library of Congress to provide a format for
cataloging data that would be machine readable, acceptable as a natural Standafd and usable
. interchangeably on all of the different computers. Its success laid the foundation for rapid
advanccs in the field. All these programs were off line or batch processing systems,

_ In 1967 two large scale projects began which culminated several years later in on-line
systems which provided access in seconds to-a much larger body of bibliographic data. The
Ohic Cellege Library Centre (OCLC) and Stanford University's BALLOTS (Bibliographic
Automation of Large Library Operation using a Time Sharing System) were designed to
access most of the hundreds of thousands of catalogue records made available by projeet
MARC and additional thousands added by other libraries. Bell Telephone Laboratories and
Eastern Illinois University had on-line circulation systems, Laval University in Quebec around
‘this time was using an on-line serials control system, and Washington State University had -
implemented one for acquisitions.

There were several who spoke of “total systems approach” in the initial stages. Buit
- disparity between acquisition data and catalogue data was thought to be too great to make the -
total system possible. In fact, the library automation started as mdependcnt acquisition,
catalogue, serials and mrculanon systems.

Acquisitions systems were used to printing purchase orders and mamtammg book
budget, provide information on orders outstanding.and to prepare vouchers. Book order and
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selection system of the University of Massachusetts (1969) BALLOTS - a combined
acquisition and catalog systems (1970) were among the sophisticated systerns implemented
during the time.

Automated Catalogs became more common 1n the 1970°s. A ::urvey conducted by
LARC Association in 1970 revealed a total of 158 catalog systems. Thesc systems usually
accorplished. creation of worksheets for input, prompting operators by displaying inpuf tags,
maintenance of name and’ subject authority files, provision for editing records, and
arrangement of entrics in filing sequence, etc. MARC project gave a big boost to automation
of cataloging. On line catalog input system, however, came a Little later. Most influential of
such-systems was the OCLC.. :

Around this time UCLA Biomedical Library developcd an efficient and
comprehensive search system in 1971, Becausc of the relative ease with which circulation
system could be implemented, circulation systems were very popular from the very beginning.

The dominant trends in Library Automation during the first three decades were
shaped and driven by the cost and capabilities of the computer and: communication
technologies that were available at the time. Local systems dominated in the 1960s because
that was all the then available technology coufd support. Those early batch processing systems
were of limited usc and only farge libraries could afford the high costs of expenrncntmg with
them.

Three major developments occurred in the edgly 1970s which had a profound and far
rcaching effects on the course of library automati ibrary management ::

o Emergence of ﬁrst cheap and powc@cro compuicrs -

s  Comting of SOphlSth&tLd Cin-lipe sys -

) Dcvelﬂpment of powerful eie(%mcatlon capabi] ities
Commercial vendors Systems Inc. started developing tum;kcy systemns for
mini computers, first for igdjvidud librarics and then for small clusters automation - turnkey
systems. Prese itly DRAS , COBIT are some of the widely of affiliated libraries. They

laid the ground work for thild€cades' dominant trend in known large packages.

4.7 LIBRARY AUTOMATION IN INDIA

Library automation in Indla is relatively recent phenomenon. The special libraries
notably at BHEL R&D, SAIL, ICRISAT, NIC, INSDOC, DESIDOC, ilTs in Kanpur,
Bombay, Karaghpur, have successfully developed software internally for llbrary applications.
Book and serials acquisition, cataloging, union catalog, SDI, Current Awarencss Service are
some of the applications developed by these libraries.

Introduction of CDS/ISIS, .a generalized textual database mamagerhent system has
come as a boon to the Indian library community. This software developed with specific needs
of libraries in mind has been distributed free by Department of Science and Technology., New
Dclhi. More and miore libraries have taken up to computerize their catalog database and |
information retrieval. DESIDOC has built an intcgrated application called SANJAY using the
PASCAL interface on this public domain sofiware. There have also been smular attempis by .
other librarics. '

In the past decade more than a dozen library application software has been
introduced in the Indian library market. LIBSYS, TULIPS, MAITREYL, ILIBRIS are the
better known among them. Some of these are available in both Unix and DOS platforms.
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However, it has to be noted that only MAITREY] devclopcd by CMC Corporatlon supports
the MARC records.

Library Application software in the west are inc-reasingly emphasizing the end user
friendly interfaces, and provision of OPACs. Indian packages, however, are still oriented
mainly to use by the librarians and information specialists and not by the occasional end users,
students and teachers. '

During the past decade several L1brary and Information Networks also have come
into existence. DELNET, CALIBNET, INFLIBNET BONET, MALIRET, MYLIBNET are
come of these networks. Libraries in institutions affiliated to the CSIR, I MR, ICAR, DRDO
and Government Diepartments are also attempting to get linked up to eacr other . ERNET has
comnected more than 650 CSIR laboratories via Email and Internet. {Unit 12 deals with
Library and Computer Netwoiks in detail).

INFLBNET has plaved a mocr role in helping University Libranes purchase
computer systems, needed software. get their people trained etc. Nearly 140 univ-rsities have
been provided with grants and belp — including “de-how” and “know-how”.

Introduction of Internet during the second half of nineties has changed the scenario in
the country. Many libraries have set up their own we sites and have even provided
connectivity to their library caialogs via Internet. All I¥Ts, ITMs, TISC, NCL, BARC are some
notable ones. British Library and the American Library have also made their catalogs
searchable via Intemes.

Appcndm to this Unit gives short descnptlonq of some Yoyt lar Library packages used
in Indian Libraries. I is suggested that you read through thg appendix once again after you
have completed Units 5 to 8. You can get a good list W Jdbrary Application Software from
the Bireciory of Indian sofiware published in CD SSCOM, New Delhi.

4.8 HOW TO SELECT A SO E PACKAGE?

Locally developed systems @ming less and less popular and libraries these days
generally acquire the turnkey systems a¥ these systems bring in years of research and are also
often pre-tested in the real life library siwations. 1t is essential that system requirements are
clearly understood and put down on paper before aliernative systems arc identified and
cvaluated.

A systexn renmiremcot iS a staterment whick defines some desirable aspesct of an
automated system or epemﬁf s what a system must do, how it raust perform, or bow i 13 o be
operated and mainizined

Selecting an automated lbrary system is a complex activity made more difficult by
the number of similar systems available and the conflicting and often overstated claims made
by the vendors. A set of requirements developed by the library will enable it to obtain a clear
picture of the system wanted before the avatlable alternatives are examined

A focal poini must be estabiished for procuss of developing requirements for an
automated systera, This could be goai of the library anicination project. For example: The
goal of this project is (0 acquire and install an avtomated, integrated librdry system, cousisting
of acquisition, circulation and on line catalog, '

A goal could aise be more specific, like: The goal f acquisitions system 1s to acquire
- books and other materials efficiently for the library through purchase, gifts and exchanges and
provide a reliable means of controlling and reporting the expenditure of acquisition funds.
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It is helpful to set up a small group to develop the requirements of the system to be
acquired. Some of the general types of requirements are - :

1) FUNCTIONAL REQUIREMENTS

The bulk of requirements to be ¢stablished for an automated system will be of a
functional nature - defining what the system must be able to do and how it must operate. For
this purpose the system must be broken inio its cofnponent sub systemis, to facilitate
preparation of its functional requircments such as acquisition, cataloging etc., and each of
these can be further broken down into its components,

2} DATABASE REQUIREMENTS

Considerable thought must be given to the database that will support the automated
system The database can consist of one or several related files. The database of the
automated acquisition system shall be a filc of acquisition records - suggested titles, ordered
titles, ete. - a file of fund accounting records and a vendor file. Database requlrements may
also include data ficld specifications, file size, etc.

3) GENERAL FILE CHARACTERISTICS

Under these specifications may wclude whether the files accept and differentiate
MARC records. Or whether the systerm provides for monitoring books received on approval,
ete. : ' '

4) DATA FIELD REQUIREMENTS :
Data fields to be included ior each zecor be specified.

5}y CONVERSION NEEDS 6 :

If the hbrary has require:: =it nverting data from one system 10 another these
nceds shouid be defined. Examw Vihother the system allows import of MARC records to
catalog files ’

6) REPORT REQUIRE

Automated system: sxpected to provide a variety of management _repofts that can
be used for evaluating the library operations. These reports have to be identified. So also
 possibilitics of gencrating ad hoc reports should also be explored.

7y PERFORMANCE REQUIREMENTS

It 15 also required to cstablish how rapidly or accurately an automated system should
ncess data or perform 0perat101 5. These specifications could include response time on
QPAC etc, o

Otier software facilitics such as operating system, system security and database
integrity features, sofiware maintenance must also be laid down clearly bcf ore the system
sclection.

Standard bid specifications are available in published sources, Fhesc can at best be
guidehnes for specifving the local requircients.

49 LET US SUM UP

Let us recapiinlate briefly what has been dv ' with in this unit.

e  Comper software arc scis of step-by-step mstructlonﬂ that command the machine to
perform operations on information.
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e Apphlication s software i is the c()mputpr proglammc dr;\rcloped to pcrform tasks spemﬁé '
to the individual user. : : :

e The application software that is specifically deviioped for use m hibrary operations |
and services may be called ‘Library Application Software’, - '

¢ Developing an application sofiware for an automated library system may be
- developed localty, through turnkey system, adopted system or shared system.

» The essential features expected from a library application software are repeatable
fields, sorting and indexing facilities, search capablhty, standa: disation, import and
export facilities, backup and upgrddatlon facilitics.

s Therc are several library application packages available in Indiz. Some of them are
CDS/ISIS, MINISIS, Techlib plus, LIBSYS, LIBRIS, TULIPS, Maii: eyi, etc.
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4.11 ASSIGNMENT

Consult a computer software director}-' and list out Library application software
produced in India. Collect maximum details of any one package by observing its usage i any
of the libraries in Hyderabad.




4.12 MODEL EXAMINATION QUESTIONS

|
1. ESSAY QUESTIONS : |

: !
1. What is an Application Software? How [ different from System Software?
' What are the steps in developing an application Software?

[

What are the peculiar requirements of a Library application software? What
points are to be considered when evaluating a software package?

3. List Important Library Application Software Packages available in India.
Describe salient features of any two of them.

II. SHORT NOTES
a) - Application Sofiware
b)  Turnkey System
¢) Shared soﬁwafc

i .
4.13 APPENDIX : SOME 'NDIAN LI RY SOFT‘WA:RE
PACKAGES -

1. VIRTUA ILS

. Virtwa ILS is a comprehensiv -integrated Library Software Package from VTLS
Inc, Virgenia, USA. ILS stands fi_intedgfited Library System. It has ail the Library Modules:
Acqguisition and Fund managem%ircu ation, Cataloging, Serials Control cte.

- There are several features arcWuque to VILS Virtua ILS.
e Itisa fully par zed software: User Library can configure thc sctiing to its
maximum flexibility. :

e It adopts UNICODE and as a rcsult can support ruumber of lang,uage fonts not

normally supported by othcrs.

e LS has Z39.0 built into the sofiware As a rcsult, ILS u.scrs can reach cxternal lib rary
catalogs easily and conduct searches. Converse is also true, if other libraries permit
access to reach external databases. [ For information on Z39,50 see Unit on OPAC].

e There is a powerful Language Editor to input records in different languagcé

& It has provision for RFID tags and labcls (sce note below on RFID)

¢ It comes with a Chameleon Gateway: With the help of this gatewsy, the user’s sercen

can be customized according to his needs -
® It has an exhaustive Statistics and Reporting module.

® It comes with heavy security possibilities: Security of access can be monitored at
Uscr, User Group, Patron, Patron {roup and Location Library levels. Depending
upen security rights granted to vou. the tool bar on your screen containg only those
. icons I:hat are usable by youw.
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A Note on. RFD Technology

'RFD stands for Radlo Frequency Idenhﬂcatron Labels which are as thln as paper_

contain electronic chip embedded with details of the patron, :.ccession number of a boo

etc. These are pasted onto books, user’s cards etc. RFD sensing devices ‘read” these RFD .

labels or Tags remotely from a dlstance that is, nio line of srght posntiomng of the reader
is needed Asa result a number of advantages arise.

i) Stock verification ad Inventory control could be carried out using hand held
- reading devices. Just wave the Reader across the shelf all accession pumbers are
read in. S
iiy - Theft detectlon is posslble if a reader is fitted to the -exit door ‘When a user
' unauthorizedly takes out a book, RFD scanncr detects it and raises an alarm
i) Un-manned Self-service eounters can be ‘maintained for checking in and checking
- out books, After scanning incoming books, soﬂ:ware automatrcally ‘cancels” the
Issue o :
iv') " Identification of mis- plaeed items will beeome gasy.
v) Greater availability of books because wrong shelvmg can be avoided .
corrected. :

vi) -Greater efficiency and productivity in librarly.‘.'

: New Hanovar County Public Library in Nh«@lina has started using RFD
 technology from Janr 2001 work. In Hyderabad, the Cent niversity of Hyderabad has
- procured Virtua VTLs for automating .their'Digit@ry. - :

2.CDS/ISIS. -

Purpose and objectives o L ? y

. CDS/ISIS  stands - for Compu@dﬂocumentation Services/Integrated Set of
adwa

-retrieval software developed by sincc 1985 to satisfy the neced expressed by many
__institutions especially in developingN\eluntries, to be able to streamling their information
_ processing activitics by using modern {and relatively inexpensive) technologies. The software
was originally based on the Mainframe version of CDS/ISIS, started in the late '60s, thus:
taking advantage of several years of experience acquired m database management software
development. CDS/ISIS 1s available for DOS Windows and Unix. —

This software package is selected and used by libraries, documentalists and archivists

) lnfonnation Systems. .CDSI‘ISI%].%) nced non-numerical information storage and

in more than 130 countries. In India, NISSAT is the authorised National Distributor for Mini -

. and Micro CDS/ISIS.. It is a menu-driven and generalised information storage and retrieval
system designed specially for the computerised management of structured non-numerical (ie
textual) databases. Along with GIST CARD, the package can also handle Indian scripts.

_ MS—DOS version IBM PC or compatible micro computer with at least 640k RAM, 2
Mb hard disk space, 3 1/2 inch High Denslty diskette unit, MS- DOS version 3.0 or hrgher

_Salient Features of CDSIISIS are:

1. The handlmg of variable length records, ﬁelds and sub ﬁelds thus sawng disk space
“and maklng 1t possrble to store greater amounts of 1nformatron

2. The handlmg of repeatable ficlds;

3, A data base definition component allowmg the user to define the data to be processed
' for a partlcular apphcatlon
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4. A data entry component for entering and modlfylng data throug,h user—created data
base spec1ﬁc worksheets; _ : .

5. An mnformation retric:al component using a powerful search larnguagc providing for
ﬁcld level and proximity search operators, in addition to the tr adltlonal and/or/not
operators, as well as free-text searching; ;

6. A powerful sort and report generation facility allowing the user to ezflsily create'any
desired printed products, such as catalogues, indexes, directories, etc.; .

7. A data intcrchange function based. on the ISO 2709 intermational standard used by
~ leading data base producers; : : !

8. An integrated application programming language (CDS/ISIS Pascal and the
ISIS_DLL), allowing thc uscr to tailor the software to specific nf:f:ds functions
aliowing the user to build relational data bases, though CDS/ISIS is nlot based over a
relational model; |

9. Pow erﬁll hypertext functions allow to design complex user interfaces. :

From the outset, CDS/ISIS was creatcd as a multi-lingual soWare, providing
integrated facilities for the development of local linguistic versions. Thus, aithéugh UNESCO
distributes only the English, French and Spanish versions of the user- devciopcd
versions exist in virtually all languages, including spegial versions which UNESCO helped in
developing, for Arabic, Chinese and Korean. 6

CDS/I8IS : the Windows Version
' The Windows version (compatiblc Windows 3.1x, 95, 98, Me NT4 and
20

Win2000). (version 1.4 was relecased in 1) ' The hardware and sof’cware requlremf nts
- are given below:

_ ‘Windows wversion Intel 'processor, at least 16Mb RAM, 10! Mb hard disk
space, 3 1/2 inch High Density disBgite unit, Windows 3.1x or Windows .'95!98;’Me, Windows
NT or Windows 2000,

Windov s version has¥een totally re-written in CH language {as agamst Pascal in

DOS and Unix versions); this move provides a common standardized lauguage for all

platforms - DGS, Windows, UNIX etc). This reduces maintenance costs, mcreasr‘s portability,
- and renders 1mplementat10n of client-server archltecture Easy. |

No conversion is needed when movmg from CDS/ISIS DOS to ECDS;’ISIS for

Windows. Same database and mverted files of DOS can be used here. Some changes in

: - Formatting language and displays however occur. i
- 3. SLIM (=System for Library Information Management) !

SLIM 1s a Library sofiware Package from Algorithms, Pune. SLIM is an integrated,

- multi-user library information software. It helps the librarian catalogue hooks, films, sound

recordings, drawings, clippings, asticles, reports, letters, pamphlets, scrials publlcatlons all

those things that contain information so vital to a library.

S AP

SLIM cataloguing adhercs to popular international standards. Th;s means you can
by - exchange your data with the world. Retrieval of the data is simple, fast and efficient. Fven a
catchy phrase in the description of the catalogued item can be used for searching,

n addition to Cataloguing, SLIM contains modules for C;rculatlor_|1 Acquisition,
Serials Controi, Usage Statistics, Funds Monitoring, etc. SLIM can be confi igured for your
specific requirements by choosing onc or more of these standard and add-on njodules. These
modules work on the same data from different nodes of a network. SLIM workq Just as well
on 2 stand-alonc machine as it does in a network of computers, i
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- automation. Computer and commumcatlo

‘SLIM is a wndely used software many schools colleges research institutes, public
 libraries, corporate houses, etc. SLIM is upgraded continuously to. meet the technological
advances in the field of data storage, retrieval, user interaction and ommunications. SLIM++,
highly revised version, has been introduced in May 2001. '

-SLIM is juser frlcndly, menu driven, and h1ghly mtcractwe soﬁwanc To operate SLIM
no prior knowledge of computers is required. On-site training and high quality reference
manuals ensure smooth transition from the current computerlzed or manual system to SLIM.

- 4. ALICE from SOFTLINK (AUSTRALIA) for Library Management '

. Softlink’s Alice is a ﬁjll» mtegratcd library management solutlon with modular

components. It can be conﬁgured to suit libraries ranging from small primary schools up to
National Libraries. There are different versions for Primary Schools, Secondary Schools,
Tertiary Schools, Special, National and other Libraries. Being a product from Australia, it~
caters to most needs of highly developed libraries. Sofilink Alice is designed to operate on a
industry standard hardware using Microsoft Windows. With feedback from thousands of
librarians around the world, and with extensive ongoing research and devclopment, So{‘lmk
Alice is very sophlstlcated though remains gasy to use.

“The multilingual nature of the software allows new languageb to be supported wiit
minimum of effort. At present Alice has been translated for English, French, Spawms)
Chinese (simplified) Chinese (traditional), Japanese, Thai, Vietnamese, Malaysian and
- Hebrew.  Arabic and Urdu will soon be available. Versions\being sold in India (through

Softlink Asia P Lmited, Delhi) take care of Indian Languaﬁwcll. In Hyderabad Indian
School of Business has an installation of ALICE, More Informataén on ALICE can be had by
writing to: - info@softlink net. au. '

S SOUL {Software for University leranes)

University librarics are complex cntltlcs%'}ag large collcctlons and serving a huge
clientele. To carry -out various operaty a library cffectively, there is a need for
echnologles have brought revolutionary changes
~in the information acquisition, pr , storage, retrigval and dissemination. Keeping in
view the latest trends in [nformatio nology {IT), INFLIBNET Center has developed:a
Windows based Library Management Software "SOUL", which provides total solution for
Library Automation. SOUL is designed using Client- Server. Architecture which imparts extra
strength to storage - capacity, multiplc access to single database, various levels of security,
back up and storage facilities etc. This software has been designed after a comprehensive
study of different library related functions practised in university libraries. It has MS-SQL
Server 6.5 RDBMS as the back end. This user fncndlv soﬂwarc is qulte casy, to ‘work “with.
The software compnses foliowmg modulcs. :-

Acquisition
Catalogue

Circulation
opaCc
“Serial Control

Administration -

The in-built network feature of the software will allow multiple libraries of the same
~ university té function together as well as access to the distribuied databascs installed at
various university llbrarues and union cataloguo rnounted at INFLIBNET using VSAT
net\xork
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_ ACQUISITION : The Acquisition module enables library staff 'to handle the
- following : major functions related to acquisition of library material: B

Suggestions management
Ordering cancellation and reminders ' .

Payment including fund control |
Master file management such as currency table, vendors, publislller, user etc.. _

Through this module library staff can search the entire database of ibrzilr'y hoidings for
the purpose of duplicate check etc. Using varicus combinations, number of rni:ports could be
generated. ' |

CATALOGUE : This module is used for retrospective conversion of bf!JOkS, technical
- processing of books received from Acquisition Section, printing a’ range of records for
verification, searching by title and accession numbers, authority files for publishers etc. One
of the unique features of SOUL is accessing to authority files on screen as well as selection
box in various fields of records. Once the proposed VSAT Network by INFLIBNET is
commissioned this module will take care of automatic replication of data into union catalogue.
This will avoid exchange of library data on physical media i.e. floppy, tape el';c‘ This module

covers following functions: - : : i
" Cataloguning Process 0 o
Catalogue Scarch . O L
User Services : | :
Catalogue card gcneratio?‘ |

Authority tile ma

Retro conve @m ' _
{ tock verii'it:a

Report Generation
Union database maintenance (local level)

Export/Import of records

CIRCULATION : This module will take care of all possible functions dealt ?in' a university
library setup. Starting from membership management, maintenance of status of library items
can be handied using SOUL. The circulation transactions viz. issue; retuin, rex?'lewal, reserve,
recall, hold can be successfully done, The complex functions like fine managci:ment for each
- category of user and material-wise can also be effectively managed. Tater library loan,
- searching the status of every member or library item is possible. Rcmind,elf"s for overdue

matenal, generation of various reports have also been covered. |

OPAC . The On-line Public Access Catalogue (OPAC) of SOUL is a window to the library
collection. Using the user friendly menus, user can search for an item availabli in the library
by auther, title, cotporate author, conference name, subject descriptors, class ntmber etc. The
 boolean search enables the wser to conduct the search using all combinations _in(lzluding type of
material, language, year cte. Besides, this will serve - as first point of information about

the library and also gateway for accessing INTERNET, ugion daiabases, or any, other external
Sources. -
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| SERIAL CONTROL | - The complex job of kecping track of serials can easily and eﬁ‘octwely
be handled using SOUL through 1ts Senal Control module Thls medule broadly handlcs
followmg functlons

'Suggf‘stlons :

Subscription (renewal and new’ sobéorijation)

Payment iicluding fund control etc.
~ Check in of issues including prediction of issues afriyal
- Reminder g_enoration_ : S
: Bi_ndin_g managemenft |

Search status of every item

‘Master database managemcot

Reports generation etc.

ADMINISTRATION : | User administration facility in tlus rnodule is used for croatmg new
users and giving them rlght for accessing different modules

BENEFITS OF USING SOUL " N developed exclusively to work under univers‘ity-
environment. 2) Network feature of the software will allow mulgiple libraries of university to.
function together.. 3) Exhaustive training at- INFLIBNﬁomd by - comprehc.sive -
manual. 4) On-site training. 5) Free updationftnodiﬁcation ce technical assistance. 7)
Follows INFLIBNET'S recommended standards and fouch as CCF, AACR2, LCSH.

- MINIMUM REQU[REMENTS F OR HARDWARE A OF TWARE

Server : : . ?\ SR .
Pentium @233 MHz w1th 6&‘)@&4M ' ' | :
12GBHDD .y a R
32 x CDROM Drive @ - o

© 1.44" Floppy Drive -
Colour MOII.litDI{(_SVGA)
 Windows-NT Operating System
MS-SQL Server 6.5 .
Client : _ .
Pentiurn @233 MHz with 32 MB RAM ~
‘1. 2 GB HDD with 10 MB Froc space
1.44" Floppy Drive
' Colour Monltor (SVGA)
| _Wlndows—95 Operating Syst'em'
-6, SANJAY o

. Sanjay is developed by DESIDC and supported by NISSAT. This package is an -
extension of CDS/ISIS capabilities through the PASCAL interface: It has a set of 70 Pascal-
programs and 25 special menus. It has a faster response time - 1 mmute for a querv on 12000
docurents. It interlinks effectively two' or more databases -and also handles numeric
calculations. It is user-friendly for hbrary house-keeping operations. :
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. The salient feature of the package mclude mamtenanoe module, user module and
database The Maintenance Module restricts the access rights to’' a limited set of user as
authorised by the Database Administrator. The User Module helps the library staff to camry.
out daily routine and assist the library users in circulation control, acquisition. control, online
catalogue and serials control. The Databases interlinked to computerise | the circulation,

_acquisition and cataloguing activities. The major databases linked by it|include books =

database, members database, acquisition database, vendors database, budget database and
serials database. Any standard PC available nowadays can be used to run thlS software

N BASISPlus and TECHLIBPIus .

BASISPlus and TECHLIBPlus are trade marks of Infonna ion Dimensions
~Inc.,USA. The Nationaf Informatics Center (NIC) is the value-added reseller of these products
in India. The BASISplus provides facilities for the storage, retneval! and electronic
management of documents; It is based on refational technology and supports chient-server
archltecture The software has the followmg mtegrated application features:
e Relational DBMS support '
e Ful Text search Capability
e Mixed Object Management - _
. Intermedlate and deferred updatlng (onthﬂbatch mode)

. Component level retrieval and manageme i

¢ OLTPand Open API O ) L ‘ B
. .INétwotk(LAN'!WAN) -~ N

. Thesaurus Manager Q‘ . 8 N | .

« Both structured structured data can.be used _ A ‘

e Library Automatlon
Techlibplus is a library automation Package built over BASISPIus It is de51g,ned to -

_streamlme the operations of a fully electronic library. This software package provides patron -

access, catalogue wmaintenance, circulation, serials management, acquisition processing,
MARC cataloging and technical documentation. It provides also facilities for storing and
accessing image references in its databases. TECHLIBplus also provides direct access to
information in Current Contents. The MARC interface loads data from bibliographic utilities,
such as OCLC and RLIN, that use .staridard MARC record formats. Therefore, it helps to
load and store MARC data and produce MARC output. Multimedia applications, electronic
publishing, patent information systems, etc are also included in the package. |

_ Hardware requirements: This is not a problém nowadays as most| PCs- come with
~ sufficient core and auxiliary memory at affordable cost. BASIS WEBserver!takes care of all
the significant issues of creating documents, home pages and hypertext webs It has also
advantage of using WWW technology for INTRANET applications.

_ One mstallatlon of BASISPLus can be seen at ICRISAT in Hyderabad
3 LIBSYS

LIBSYS is an mtegrated multl-uscr package mdlgemusly by lesys Corporatlon a -
‘unit of Info-Tek Consultants anate lelted New Delhi.  The salient features of Libsys '
include: : : .
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e Client-server based multi-user and stand-alone versions.
e Wide Range of Operating Sysfcms: DS, Windows, UNIX
s Internet gateway to natiohal ahd‘in_tematioﬁal databases (£39.50 suppoft) '
» Integration of image and multi-media files witﬁ its search éngines '
. -Built-_in Java inteffacs L |
e Bar code support for circulation.
o Web based OPAC
e Highly cufstomiza_b_lc to suit 'use.r’s needs
» Most'mdely.used Software in India

LIBSYS is a user-friendly package with mtegrated functions, mteractlve and screen
Ol"lf}[]tLd menu-driven, and multi-user capabilities. It supports all library activitics relating to
acquisition, cataloguing, circulation, serials control and OPAC. The Articles Alert Zicilitates
indexing and abstracting of articles from journals. Libsys package is used by libraries of
various public and private organisations, screntnﬁc laboratones 1m1vcrsmcs and colleges and
public libranes in India. : : '

This package has been discussed as an éxample in Ul@(} 7.

9) LibEra - _
LibEra, is an Integrated Library Software Pro m Modelsoft Ltd, Hyderabad. .
LibEra has been designed from the beginning to be bled. It provides mulii lingual- -

support. It is comprehensive solution for all kind&®klibraries. It covers all basic modules. It
‘has basic features like: : .

e (Customizable menu for staff of th _

o Supports multi-user ﬁnd inu%curi_ty levels

s  Provision for usage of wildcard¥and keywords in Inquiry

. Customiéablc look and feel of screens

[ Clicnts machines may have any conﬂgu ration (should have a browser) - -
¢ Easy portability onto any platfonﬁ |

e GUI based and very user friendly

 - TWAIN compatlble package, r~:.upports scanmng of photos on any scanner (TWA]N
compatible)

o Supports Barcode reader _ )

Some advanced features are: auto-email dispatching, 'handling multiple libraries in an
organization, and virtwal keyboards. LibEra adheres to international standards like MARC21,
AACR2R, ISG 2709 and Z39.50 v1993. Lib-Era has a website at: www model-soft.com

#0) Ananth GRANTHALAYA

Ananth GRANTHALAYA: A Library and Information System is an integrated hbrary .
 software package developed by Ananth Technologies Limited, Hyderabad. It handles large,
text-intensive and unlimited number of records and provides fast access to free-text searches,
The package has been devcloped using Visual Basic, HTML, DHTML, ASP and scripting
languages like JavaSaript, VBScript to make the application portable to many different
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11) eLIBRARY

platforms and web browsers. It is also compatible to most popular databases like Oracle, MS-

"SQL Server, MS-Access and is available for both single user and multi-user with

Client/Server environments. It works on 'piatforms like Windows 95/98, NT, Unix and Linux.

Ananth GRANTHALAYA has five modules: Admnnstratlon Clrculatlon OPAC,
Utilities and Web Inquiry. The other salient featurcs of the package mclulde - Bar code
scanning, Photo Identification, Online Sca.nnmg, Multlmedla Intemeb’lntranet Access and

Reports. .

- ¢eLIBRARY is an integrated software paclgage developed by Phoebus Infotec

Visakhapatnam. It runs on Windows 95/98 or NT operating systems with Pentium-based
provessor (atleast 200 MHz) with a minimum free disk space of 100 mb and 64 mb RAM.

" ¢LIBRARY can be modificd to operate on-any preferred database, such as MS-Actess,
- Oracle, MS-SQL, etc.

¢LIBRARY is a use—frlendly soﬁware based on GUI. It has séven modules:

. Acquisition, Catalogumg, Circulation, Serials Control, Statistics, Reports and OPAC

The sallent features of the software are : : o ‘

. User-ﬁ'lendly, interactive and screen-oriented : i

-#  Online and Men_u-driven . . |
e  Minimum data entry or keyboarding eﬂ"ortQ

e Multi-usercapabilities B N
e Keeps_traek of all the tran'sactiwe by the library staff - '
I

¢ Network model requires thesnterdgtion of both the librarian and the lib'ra_ty member to
complete any transactio T ] o

®  User defined secu% o . S
* Reports can be brevidwed on screen and printed . I !

° Statlstlcs are provided with Graphical Interfaces

eLIBRARY is ‘equipped with functions that provide total secunty to the database
the library member and the library staff, Websnte www, phoebusmfotec com!s T
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: UNIT- S: LIBRARY APPLICATION SOFTWARE -
ACQUISITION AND CATALOGUING |

Stra.c.t.ure_ o
5.0 Aims and Objecti\}es |
: 5‘1 Introduction |
5',2 Acqu1s1t10ns
. 521 Workflow i 111 Acqulsmon Sectlon
5.2.2 Functions i in Acqulsltlons System
523 Data Files i in Acquisition Module
5.2.4 Advantages of Computerizing Acqmsntlon Work
525 Implcmentatlon of Alternatives
5.2.6 Features to Look for Acquisltlon Modu le
N 527 Onlme Ordering Using Vendor’s Ordering System

3.3 Cataloguing =~ : : S '
| 5.3.1 Desired Characteristics of Computerlsed Catalo@dule '
| 532 Workﬂow in Catalogumg O . |
533 Data Elements in a Cataloguing Workshce o
5.3.4 How to Link Duplicate or Multiple Chgt Records
5.3.5 Retro-Conversion of Cataloé@ _ .. '
5.3.6 - Reports-and other Feat | \
- 53.7 Database Maintenance%es ’
_ 53.8 Features to Look for in Catalogumg Module
54 LetUs SumUp
5‘5 References
5.6 'Assignmen-t :
57 'Model Examination Questions

5.0 AIMS AND OBJECTIVES

_ This unit introduces you to various routines in computerised acquisition and
cataloguing modules. It describes work flow, file management and finer points to look for in
_these modules '

- After studying this unit you should be able to _ _
¢ appreciate the advantages of computerlzmg acquisition and catalogumg routines.
® over the manual systcm
® describe work routmcs n acqu]thll catalogumg modules of a hbrary soﬂ:ware
e leam about the implementation altematwes screen formats, etc.

® - appreciate the ﬂner points of the: hbrary software as applied in these modules
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5.1 INTRODUCTION

" Procuring reading materials and prov1d1ng access to them -through the library
cataloguo are most fundamental activities in any library. Automating these behind-the-screen
functions would result in increased productivity and greater user- acceptance. Computerisation
aspects of acquisitions control and oatalogumg are dlscussed in detail in the followmg
sections.

5.2 ACQUISITIONS o | \

Purohas_ing material for a library's collection accounts for a large part of any library's . - _
budget. When computer based acquisition systems were first developed in the 1960s there
-were few options avallable for the designers of those systems Most progr’tms were developed
111-house - :

The basic functions of an acqu151tlon system - these arc similar for most types of lIbrary
include: : -

1y reeelvmg recommendatlons of items seleeted for purchase
2) removmg duphoatlon o

3) preparmg and maintaining a file on ordor notes to be sent to book sellers
4) maintaining a file of records of items on ordgr or¥p process; -
'5) -generatmg _clalms to be sent to book 5 for ems_to be received,
6) maintaining the accounts; _ b B

7) accessiohing the item on _arr‘ii:al_?ﬂibrary; and -

8) keeping statistics % .
Acquisition funds regrese large and important component of the typical library
" budget, and library admi n is accountable for their expenditure. Manyal acquisition
system cannot rc adily generateic financial and statistical information essential for scientific
- planning and management. In libraries where book budgets are allocated annuaily, for e.g.,
certain acquisition funds may remain characteristically under spent over a period of many
‘months, necessitating intensified expenditures at the year's end. A situation not conducive to
_prudent selection practices. Similarfy, certain funds may be expended too quickly leaving little
~ reserve for important matérials published later in the year. In either case, perllodlc reports of
fund status can alert library administration to- situations requiring attentlon and possible -
correetwe action. The avatlable labour in most manual acquisition systems is fully occupied in

paper work processmcr and work routines pertammg to book orders.

5.2.1 Workﬂow in Acqulsmon Section -

While differences in purchasing praotrccs and procurement regulatlons may lead to
. local variations I acquisition systems, certain basm characteristics ancl work steps are
commonplaee in both manual or automated systems : -

(i) Manual System

Dependlng on the type of library involved, a request to purchase a spe01ﬁe item may
be transmitted to the acquisition department by library staff, users or others. Typically, the

o library's own acquisition files and catalogue are first consulted to determine whether the item

is on order or already in the collection. Assuming that the item is not already owned or that an _
additional copy will be purchased the bibliographic information- in the request must be
venﬁed the ltem ] avallablhty detemuned and a vendor selected.
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Once a vcndor has been selected, a purchase order is typed and issued. Libraries,

- which do not do their own purchasing will type a requisition for transmittal to their corporate

or institutional purchasmg department, which then issues a purchase order. In either case, the
appropriate procurement document is typically prepared in multiple copies, several of which

are retained by the acquisition department for inclusion in an outsianding order file arranged
by title, a vendor file arranged by vendor name, and a fund file arranged by fund number or.

name. When an’ item is received, the appropriate documents are removed from.files and
" updated as required to reflect the full or partial recelpt of an order. Payment is than authonzed
and a cheque issued. : -

(ii) Computen sed System

Automated acqmsltlon system’ retains these basu: eharactenstlcs but replaces typmg,
filing, and related manual work steps with data entry, searching and other computer oriented
work routines. If the library has an online catalog or master circulation file it can be searched

to determine whether a given item is already owned. Machine-readable databases simplify pre-

© . order: searchmg by providing access to blbhographlc records by variety of search
-~ parameters. ' ' :

522 Funct:_ens in Acqu.isition' Module _
. Typically acquisition module performs the following routines
e Online data entry using formatted soreens. - 0

e ‘Getting requestsfrecommendat'i.ons from Users

. & Pre- order searching and notifi cation of duphl_'eation of order records for ea.ctra-.

copy using existing data

o Sen_d Inqulry letters for quotations.from s

- System geﬁerated_ purchase erden@rent types of orders.

* Budget monitoring and wa _ o _
. 'Re.trieve data from .acquismles on several keys ._su'eh as:; order ndmber,_ author,
ti_tle,_ vendor, publisher, etc. Co o
. Prot*is_ion te.updat_e .recerds in acquisition module.
. Re.cording the b_ooks _feceive,d agail_lst erdei‘s either in ﬁlll or part.s‘
e Making out eheque's for payments after v'erifying'bills - |
e Follow up on over due orders by sendmg notlf catlons
. Cancellation of orders when necessary.
_ . Mal_ntenan_ce of varying n’umber of funds.
. Calculation of actual and committed expenses.
¢ . Providing budget balances on line with appropnate currency conversmns..
s Indication of on order status on QPAC. " -
Ce Sendmg Intlmatlon 1o user who requested it upon recelpt '
' ® Print Addltlons List

¢ Print Vendor perfonnance Report |
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5.2.3 Data Flles in Acqmsntmn Module
Automated acqulsltaon system typlcally cmploys a combmatlon of threei data files:.
i) Order/Title File S o - . ' |

Title file or on order file - which contains one record of each item. | purchased. A
vendor file - which contains onc record for each vendor, and a fund file that contains one
record for each account that supports the purchase. While specific details will necessarily vary -
from one system to another, most order files contain a combination of bibliographic and order
specific data. These details generally include author; title, and imprint information, an order
~ number, date, budget account number, vendor name, number of copies ordered, the price and
service charges, currency type and estimated receipt time. Most systems hk?mse reserve a
field for a designation of the order type such as a firm order, standing order, prepayment, efc.

it} Vendor File

Vendor files contain vendor details, terms, .a claim period indicator, and publishers he
may represent. Some vendor files also include perfonnancc statistics, including average time
cach vendor requires to fill an order.

- iii) Fund File

in this file, amount allocated, commitments, actual iture and balance available for each
" department / program can be calculated. VendorNghd and requester files are typically
established in advance L . o

Most fund files contain one recﬁrcl for each : count. From the informpation available

5.2.4 Advantages of Computerizi?z{cqmsitioh Work

One of the principal adysgtage§ of acquisition systems is the'subifstitution of the
computer based file maintenanQNhe. labour intensive storing, filing, and other paper
handling procedures associgted wiWa manual acquisition systems. When the order record is
entered most sy stems will%;ttically commit the estimated purchase price in the indicated
- fund account. } Tost systems Wil likewise producc claiming and cancellation notices.

~ As items are received, order records are searched and their status updated to reflect
full or partial shipments. When an order is. closed, the corresponding tecords can be
automatically purged from the onlinc order file to a historical file on magnetic tape; while the
bibliographic information associated with a received item-can be automatically. transferred to a
catalog data file for l'CVlSlOIl or enhancement as required.

© (i} Query Possibilities

Superior query possibilities and order tracking capabilities further distinguish
- automated acquisition systems from their manual counter parts. The most advanced systems
permit the online retrieval order records by such parameters as the order control number,
purchase order number, order date, vendor name¢, requester name, fund number, or author,
title, publisher of the title ordered. Retrieved records typically include brief bibliographic data
accompanied by a summary of the order essential characteristics and status including vendor
and fund information, Such enquiry capab ilitics help m avmdmg duplicate ordr:

(1] Repar'ts

In addition to.supporting .onling cjuéries.a typical automated acquisition sy'stemwill'
generate three broad group of printed outputs products: 1) procurement documents 2) notices,
and 3) reports. Procurement docwments include purchase order, payment slips, return tiiles,
titles on approval, etc. Notices include reminders for overdue orders, availa'Pility enquiries,
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and others. Various reports that facilitate monitoring of acquisitions and manégemént dei::iéion
making, such as: budget status, subject-wise acquisition of books, vendor perfonna.nce
_reports, list of titles gifted, etc. f'1!l in the general reports category.

Followmg reports are worth special mention:

e A fund account report showing . th_e allocation, commitment, expenditure and the
balance for each fund. - o '

» A vendor's performance report showing how vendors have tored between any two
dates. The report shows the number of books supplied by the - rendors between 1 to
15 days, 16-30 days, 31-45 days and so on. The report also gives the total number of
books ordered ~during the period and the total amount paid o the vendors. The vendor
performance reports have been used to apprise vendors of thetr. performance and in "
some-cases to drop vendors whose performance has been poor. :

. A fund activity report, i.e., a report showing how many books were o. Jcred, how
many reccived, the amount committed and amount spent for each of “ha funds
. between any two dates. ' x

S.‘Z.S Implementation Alternatives

an acquisition specific software pacnage. or turnkey sy Iso, acquisition can be
implemented as an application module within a multifunctio rary system. Acquisition
system as with serials control could be effectively implg cd both as independent module or
as an integrated system cqually cffectively as acquisi the initial process in the library
work. However, integrated systems have the adv ¢ of built-in duplicate checking thercby
helping budget management and also collection d(%nent, '

An acquisttion software package can be custom deve!o:d ora library can purchase

5.2.6 Features to Look for in Acquilitié pModule

. Boss and Marcum provide slinc of an ideal acquisition system which would be
on line and would inolude: - L '

® The ability to search via a Vancty of access pomts the Ilbrary s blbhographlc file to
determine the status of any particular ifem. :

e - The ability to search a file of book seller details in a prcdetélmined_order of
preference to determine which book-seller would be able to supply a given item.

© The ability to provide very detailed financial informatton in a vafiéty of ways.

e  TheMmaintenance of a comprehensive file giving complete information of all items on-
order or in process and to alert the library staff when expectcd items do not arrive.

> The abxhtv to deal with all the financial iransactions and adjust the files accordingly.

e The ablhty to accommodate n varicty of materials including monographs government
documents, pifts and ehchdnpes audio-visual maierials, etc.

' 5.2.7 Online Ordcrmg Usmg Vendnrs Ordering sttems

While we are discussing Libmrv Acquisition module it is worth looklng into the
facilities provided by beckscllers from their computer systems or via their web sites for book
©ordering activily, Many online bookstores like Satyam Online, Fabmart, Tata eGrow-Hill,
Rediff- KK Books ete. allow s to browse and search their oniine book catalogues. After
locating the & des wWe nﬁPd we gan place order for the titles dlreclly from the web site itself. In




some cases orders are sent via separate email. In many cases orders are accepted via order
form filled up on the NET.

For example, in the case of Tata McGraw-Hill web site. one can search titles by
author, title etc. India restderts can pay in rupees and outsiders can pay in Dollar. Orders may
be placed online. As and when you sclect a book for purchase, you' can add it to a ‘cart’
similar to buying ir 2 super market. Just before confirming the order, you can delete whatever
titles you may decide to withdraw. You can do this after finding out total amount involved as
the pro-forma invoice shows you instantly what would be the total cost. If you confirm an
order, an immediate invoice is generated and sent by email. Books are delivered via courier,
Bills are collected through credit card, demand drafts, cheques etc. It is possible to verify the:
status of orders placed at any time. Orders and payment particulars are transmitted over -
secure highly secure networks involving tight encryption, signature verification etc. With the
~ passing of Information Technology act in May 2001, commercial transactions over the

computer network like Internet is fegally valid. :

The best known web site for online purchases of Books, Music CDs, and gifls is
Amazon.com. This sitc {as of September 2001) used to make online business worth $11000/-
every two mimutes! There are several advantages in ordering Online. One can read Table of
Contents, Book Reviews etc before ordering. Using International credit cards {now available
casily in India) payments can be made in equivalent Indian Rupees. You can set up a sort of
SDI service that will let you know new books addedyon the subject of your interest. Amazon
even suggests: “People who have ordered title )@ also ordered the following titles..”.
This is an effective reminder on what else is availablegaf the stores. Moreover you need not go
to a bookstore and ordering can be done fihm Wome as well. Librarians can use the search
facility to check bibliographic details of book

53 CATALOGUING -
C.A. Cutter, writing in l%ﬁned a librai'y cataloguc as an efficient instrument

intended to achieve the fo%g objectives: o
‘a} To enable a person YgAind a book of which cither the author, the title or the subject 1s

known;

b) To show what the library has by a glven author or on a glvcn subject orina gwcn
kind of hteraturc :

¢) To assist in the choice of a book as to its edition (blbhographlca]ly) or as to 1ts
. character.

5.3.1 Desired Charactei‘istics of Computeﬁsed Cataloguing

- All these obj.ective's arc still valid today. To achicve these goals an idcal ‘computer based
cataloguiug system would include the following characteristics:

© A consistently high quality of bibliographic records in the database and a conformity
with the latest cataloguing and classification codes. :

o Online authority control.

e Ability to do original cataloguing onlinc when necessary and to assist the process with
© appropriate prompts, etc.

»  Ability for the records in the catalogus to be accessad in a variety of ways and in an
appropriatc physwal form.

¢  Online access to a database of potentially nceded bibliographic records.
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We riust hasten to note that in the context of manual operations the term cataloguing
is used to include the public access card catalogue. Howcver, in the present context catalogue
record mainfained by the library could also be appended to from circulation and other files. In
the integrated system catalogue record is the cential feature which takes the basic data from -
acquisition module and the cataloguc data is used in OPAC, circulation control and various
other house keeping operations. -

5.3.2 Workflow in Cataloguing
(i) Manual Syste&z

Typically in the manual cataloguing the cataloger with his piior  knowledge of
cataloguing procedures would examine the title page and colophon of the bock to ascertain
varions components of a cataiogue' record - title, author, imprint, etc. A cafaloguer may
consult a standard national bibliography like BNB, INB, ABPR and other sourcer *~ get leads
from these sources about the cataloguing data such as author rendering, subject authority, ete.
However, the cataloger has to cross check with the authority files maintaincd in tr.e library
and also allow for local variations that are adopted which arc asually noted n the hibrary .
cataloguing manual, The cataloger has to additionally determine the entry element,
specifications regarding indentions and the possible approach points. All these processes call
for various chiecks and cross checks with the existing catalog reagrds to avoid inconsistencies.
At the end comes the labour intensive filing in the catalog ca@ '

(ii) Computerized System.

The cataloguing process does not diffc ch in casc of computerized systems,
Recognition of the appropriate data elements, authf§ffity coniro!, appropriate name and subject
renderings are required in compuicriso guing when a document needs original

ist valges help in efficient  maintenance of authority
control. Also, the cataloger need n about the catalog card print formats - particularly
indentions - as reports can be routin to take care of the same. Typically as the data is
input m the catalog worksheet that is formatted soreen with appropriate prompts) the system
checks for the unigquencss of the accession number. Therc usually would be a routine to
determine whether the title mput is a duplicatc copy. This feature is ofien parameterized so
individual libraries can have varying fields - call number, title or combination of itle and
author - to identify a duplicaie entry and treat them separately. Some workshects call for using
the MARC tags and input ientifiers and field and sub-ficld tags. Others »will build this festure
i export rouling, amd the cataloguer will be provided with appropriate prompts to nput
information. The stale-of-the-art catalozuing module allows for defining the catalog fields and
sub-field break up as is vequired i a library situation. '

cataloguing. However, provision of

- 5.3.3 Data Elements in 2 Catalogue Module

Typically a catalogue card has detals about accession number, call number, author,
{inchuding cditor, traustator, cte. up to a certain limit), titls, sub-title, imprint, coliation, series,
notes, tracings. Shelf list mamtains alf these information n addition to details on purchase
date. vendor, etc. It is only a crude database design which would stop with these detals in ax
automated environment. Considering the hibliographic record is central to OPAC, circulation
and a varichy of caialog operaticns, not  just the completencss of the eniry but also
appropriate break up of the elements arc important for effective data management. '
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(i} Machine Readab!e Cata!og (MARC)

In the early 1960s, libraries became increasingly aware that cataloguing tasks rmght be

simplified if copy of the cataloguc information could be obts ned in machine readable - |

computer processible form. The Library of Congress in the U.S & A. commissioned several
studics on the potential problems inherent in the development of such an altcrnative
bibliographic product. These studies, which indicated the feamblhty and potential advantages
of recording LC cataloguing data in machine readable form, were discussed at a series of
 conferences in 1965 and 1966. The outcome of these conferences was the MARC pilot
" project. This ‘pilot project established a format for the recording of bibliographic . data
machine readable form (MARC-I). Using this format bibliographic records were distributed to
16 participating libraries in the U.S_A. The MARC I format required to be revised before the

LC and other libraries could develop extemsive programs based on the interchange of

bibliographic data in machinc readable form. These revisions are embodied in the MARC II
format introduced in 1967. The: MARC I format specifies a basic record structure for
machine readable bibliographic records which consists of three componcnts - leader, dlrectory,
variable fields. : :

b, A leader, made up of fixed length'ﬁelds, provides information about the length, type,
and bibliographic level of record. Reécord types are distinguished by codes which
identify the record as a printed book, manuscripts, micioform, map, music or other
entity. Codes for bibliographic level indicate whether the work is a self-contained
monograph, part of a serigs, a serial publication, an @c component within a large

bibliographic work, or a collcetion of manuscript, phgphlgts or other items cataloged

as a smgle untt. o _ : : L
2. A record directory indicates the location of spariable fields within each record. -
k

It is analogous to the table of conterits ofapook. Each record directory eniry consists
of a content designator, a tag which iden§ifies the vanable field wittun the record, an
indication of the length of the v ¢ fidld, and the position of the first character

- within the record. The record dire®ry Tacilitates the retricval of selected fields from
within a MARC record. - '

tad

any sub-fields into which they may have divided. MARC format accommodates
- hundreds of variable ficlds most of which are repeatable, These variable fields are
further classified into mandatory, mandatory if applicable, and optional. Most of the
softwares in the cataloguing module incorporate only minimal MARC as defined in
the MARC manual or even confine only to fields they think appropriate to serve as
MARC compatible records. The MARC record structurc has been adopted by ANSI
and ISG. These organizations have not, howcever, standardized the content designators

or tags which identify the elements within records or.rules for the creation of the data -
content of the records themselves. Bibliographic record formats devcloped by other

organizations have widely adopted the MARC record structure, aithough they may
differ in the content of their variable fislds and in the specific tags used as content
designators. .

Considerable variation in content'designators 15 also characteristic of MARC format

developed by national libraries of Canada, Great Britain, France, Germany, Haly, Austrakia,
Japan, Malaysia and severat other countrics, The Indian Burca.u of Standards has also adopted
Indian MARC standard based on LC MARC.

The variable fields wit&cﬁ MARC. record  contains bibliographic data
“accompanied by numeric labels called tags which reflect the content of the ficlds and




SAMPLE MARC RECORD

MARC Tagped Format

1m:b- Bk :‘Caﬂl,_,_n* el *_-.45%

001 ' 73154339 /SANSS

005 © 19850719000000.0 _
008 73032651970____i __00010__eng_
050 0. $az695.88b R3S '

082 $a 025.3/2

100 10  $a Ranganathan, 8. R. $q (Shiyali Ramamrita), $d 1892-1572.
245 10 $aConilict of anthorship; $b corporate body vs corparate body
$c {by} 5. R. Ranganathan and G. Bhattacharyya.
260 0 $a Bangakore, $b Sarada Ranganathan Endovment for Library Scietce $¢ [c1970]
300 ' $a Corporsic headings (cataloging) _
" 700 10  $aBhattacharyya, G., $e Joint author

ii) Common Communication Format (CCF)

The idea of Common communication Format is an outcome of Unesco/PGI sponsored
symposium- on bibliographic exchange formats. This symposium, organized by UNISIST
International Centre for Bibliographic Descriptions in co-operation with Intemational Council
of Scientific Unions - Abstracting Board, the IFLA and International Organization for
Standardisation, convened to study the desirabilit casibility of establishing maximum
capabiiity between existing bibliographic exchange '

CCF record coﬂsists .of four major ame]y: record label, directory, data fields,
‘record separator. Each CCF record begins Wi a fixed label of 24 characters. Different

character position in the label repres gia pertaining to record length, record status,
‘bibliographic level, indicator lengibegub-Reld identificr length, base address data, length of the
data ficid in the directory, len, yarting character position in the directory.

| @’lajﬂr parts of a CCF Record
SN Description _Lcng‘ih _ Reﬁaarks
1 Record Label 24 chamctcrs. Fixed Length
2 Direciory 14 ¢haracters | \{'an'able: 1.1 fields
3 Data Ficld Variable
4 Recoa‘d Separator | 1 Character

The IDirectory is a table contaming a variablc number of 14 character entries. The
iable is termnated by a field separator character. Each directory entry corresponds to an '
occurrence of a data field in the record, and is divided into five parts: tag, length of data field,
starting character position, segment identifier, and occurrence identificy. Tag is a three
character code identifying the data ficld which corresponds to the directory entry. Length of
the data field is a four digit munber showing how many characters arc occupied by the data
field, including indicators and data {icid separator but excluding the record separator code if
the data ficid ts the last ficld in the record, Starting character position is a five digit number
giviag the position of the first charactor of the data field relative to the baseaddicss of data,
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that is the first character of the first of the data fields, Segment identifier is a single character
which designates the data field as being a member of particular segment. And, occurrence
identifier is a single character which differentiates nwltiple occvrrrences of data fields that
carry the same tag within the same record scgmcnt

Example of a directory entry.
3{)000330028910 {360~0033-00289-1-0}
I this example the tag encoded in the first threc dlglts s 300 signifying that the data

field identified here is a name of person. The next four digits '0033' shows that the data field is

33 characters in length. '00289" shows that the data field begins two-cighty-nine characters
after the basc address of the data. The digit ' 'I* shows that this data ficld belongs to the second
segment of the record. The fina! digit '0’ indicates that this is the first OCCUTTERNCE of a data
ficld tagged 300 in segment 1 : :

Composition of a Directory entry in CCF
Sample Valuc: 30000230028%911

Field Field' Name _ Sample " Meaning of Sample value
Number Length - ' YValue

N

1 3 Tag: _ . 1 _300¥§§ame of Person

2 4 Length of ﬁaul fiela | @ | 33 -characmrs.-in length

3 ' 5 Starting position 90282 Data value occurs 289

_ v\ ' positions after base value

4 0 |- 1 Scgment 'indIQ’b _ . :'l E Beloﬁg_s to second segment -

5 ! Qccur entifier 0 * { First occurrence of data ficld
. ' ' | tagged 300 in segment 1

Data ficlds consists of indicators, onc or more sub-ficlds each of which is preceded by
a sub-field identifier, and a data field separator. Record sepa'r'ator is the final character of the -
record. It follows the ficld separator of the final data field of the récord. Indicators are two
characters reserved for usc as defincd for cach data field. These may supply further
information about the contents of the data field, or about the action required in certain data
manipulation processes. A subfield consists of a subfield identificr followed by a data string,
which is termtinated by cither another subfield identifier or a field separator. A subfield
identificr consists of a subficld identifier flag followed by one other character. The data ficld
separator constitutes the final character of cvery data ficld

Fxample of a data field. _
1 1ie AStcphcnson @BM.S.@D1953-@EGT3

Tag for this data ficld is 300 The first charactcr appearing in th;s data field '1’ means
this person has the primary responsibility for the contents of the item described in this segment
of the record. The second 'l" indicates the form of the name comes from the authority files of
the agency creating the record. Subficld A preceded by its subfield identifier @ provides a
significant element of the name of the person. Subfizld B (@B) gives the reminder of the
personal name, Subficld D (@D} gives the birth data. Subficld E (@E) gives a three digit code

_taken from a list of codes defined by CCF. This code indicates that the person. identified in
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' this data field is the person who directed the rcsearch reported in the work. The data ﬁeld is
~ terminated by a unique character, the field separator.

The record separator i : the final character of the record It follows the ﬁeld separator
_ of the final data field of the record.

5.3.4 How to Link Duplicate or Muﬂtipie Copy Records ?

Librarics often acquite more than one copy of the titles. In mannal cataloguing such a
sifuation is handled by adding the correspondmg accession number on the main cards and
shelf list with any additional information going with the copy. Essentially there will be only
one record. In the autormated catalog the main record with full information about the title is
expected to be unique. However, there is a need to link this record with accesston numbers of
the multiple copies with the circulation status of each copy. A feature is usually provided to
“accept succeeding serial numbers standing for copics will be usually provided in catalog
module. It is also essential to provide for situations where accession numbers do not fall n a
© scquence. 1If the library maintains unique call numbers there is a need to record this
information and also validate the same. It is important to establish this link with all necessary
details as these are accessed during circulation of thu multlplc copies and the circulation status
‘has to be displayed in OPAC.

5.3.5 Retr 0—C0nversmn of Catalogue Records

A major problem for any hbrarv designing aimplementing a computerized catalog
system is whether or not to convert the cxisting cat rgeords into machine readable form. In
making this decision the proportion of the rgeswds likCly to be covered by existing machine
readable databases needs to be estimated 4 } as the time and cost required to create
records for the reminder. A further proplem is™HE likely inconsistency, especially 1f AACR-2
is being adopted,” between the existin rds and the new catalog system. If machine
readable records are to be creagﬁl has to be decided whether or not to re- ca,talog the .

items completely or to amend th g catalog record.

Steps for Retro—Convér .
. The geneia steps ina re ‘spectwe COBVETsion program are:

1. To create a very basic search code (ISBN, LC Number, author/title, etc) in machme
~ readable form for all existing catalogue records.

To use this search code to match against a database of bibliograp hnc records.
To edit the matched records to conform to cataloguing practice in the library.
To create machine readable bibliographic records for the items net matched.

bl

‘To merge the retrospective catalog with thc new computer bascd catalog in order to
provide a single entity. :

_ In the Indian context many libraries have found it cost effective to input the data

“manually or contract this as a job work. However, in such situations onz may not be able to
get records in standardized bibliographic formats. Keyboarding errors is anetber problem in
manual data entry. '

The alternative to undertaking a retrospective conversion project is to 'close' the
cxisting catalog. That is to operate with two files - one on machine and the other on cards. But
this option could only be a temporary solution.

__ 5 3.6 Remrts and Other Features

Essential reports in catalog module mclude catalog cards, acquisition register, and
directory of authors, subject headings, etc. It is also beneficial if the moduie can help generate
current awarcncss listings like recent arrival lists for a given data range. See and See also
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refercnces have also to be provided in cataloguiﬁg module as subject heading records unlinked
to any particular title. :

Other features required in the catalog module include ability to monifor temporary
withdrawal of copies from thn, library for binding and repair, or in cases of rrusplacement long
_Ovctdlle etc,

3.3 7 Database Mamtenance Routines

Generally more than one database is supported by hbrary svstems. Obviously the
most impottant of them is the book and journal collection database. I'atabase maintcnance
routines include: taking care of data integrity in the files, and consister cy of author, subject
renderings, purging of old records, etc. Usually mawntenance routines afs. extcnd to disk space -
managemcnt, database security, data backup, etc. In the context of the catalog record itself
" monitoring and updating subject headings, call numbers are required whenever the headings
tist or classification schedules are updated. Updation of year of birth and death, identification
and correction of keyboarding errors; and such other tasks are also part of ww database
maintenance.

- 5.3.8 Features tc Look for in Cataiog Medule

The following is a probahle set of points to icok for in catalog module.

Does the system . _ .
e accept all ficld tags aﬁd sub field .c'odes_ so that the @ in MAR_C format car be
reconstructed without manual editing. _ \ .
provide for export/import of catalog data froon MARC/CCF format.
«accept all Roman alphébet characters il ‘Non-Roman language alphabets -if

transliterated. ' : : '
differentiate circulating and 1 _cirwating copies.

© provide for linkjhg up to I(@s to a single master bibiibg_raphic record,

include online intcractive authority control system to establish a single, authoritative
form for headings, personal names, corporate headings, subject headings

% o e @

-]

p'rovide for making global changes with a single command.

mclude See' and " See also' references to subject headlngs and authors.

e accommodate batch loading of records.

automatically correct or delete all appropriate index entries as changes are madc in
bibliographic and copy rucords or.as the records arc deleted from the database

- provide a vanetv of rcports including list of authors subjects, catalog cardb call
mumbers for 1nventor) purposes, etc. :

5.4 LETUSSUMUP

In this unit we have seen in detail the complexities of computerizing acquisition and
cataloguing routines, We also have presented details of MARC and CCF. Some defails of
~ using the Oniine ordering facility in online bookstores have been mentioned. The next- unit

takes carc of Online Public Access Catalog (OPAC). R
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ASSIGNMENT - T

Gotoa hbrary where the llbrary uses LIBSYS or LIBRIS or somc other package not
eqig la

discussed in this Unit. Obtain printouts of scr out for data addition and editing
rious typés of: documents.

_fun;tions. Also collect some sample catalog output fOwwri
5.7 MODEL EXAMINATION (QTIONS o

I. ESSAY QUESTIONS __
1) What are t_hc é&vantages oe puterising acquisition work?

2) Describe the work @acqmmtlon module, Comparf: it w1th manual §ystem
- Discuss the advantage®wfl automated system. : _ ;

3)_ What the important essential features in acqmsit.ion module.
4) Desé'rib'e the steps involved in retro-conversion of batalogué;
'5) What report.é are Tiecessary in acquisition and éataloguing modules?
6) Describe the sallcnt featurcs CCF and MARC format S |
il. SHORT NOTES |
a) Yendor Rating _
b Advant_ageé of Acqu.isitions Automation
é) Formats similar to MARC in other countries
d) Bu_dget Maintenance iﬁ At.:quisitio_n: S
¢) Multilingual cataloguing. ' o ' | i
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UNIT - 6 : ONLINE PUBLIC ACCESS

CATALOGUE (OPAD)
Struciture | .

6.0  Aims and Objectives
6.1  Introduction
6.2 Online Vs Offline Catalogue
6.3 OPAC - Advantages, Features & Examples
' 6.2 1 Advantages
622 Implemeﬁtatinn
6.3.3 Good Features of OPAC _
6.3.4 Cemmand-driven Vs Menu-oriented System
6.3.5 An Example of OPAC - Libsys |
6.4  Search Strategy in QPAC |
6.4.1 Field Based Searches -
6.4.2 Kcyword Search

' 6.4.3 Logical Operators ' R 0 '
6.4.4  Other Search Features _ _
6.4.5 Bibliographic Information Display. O
6.5 WEBOPAC '
- 6.5.1 Recent Phenomenon | ?\

6.5.2 Advantages of Web OPAC QM
6.5.3 Situatibn i lndia: Exa of B ”is'n. C(:)un._c.ii Library
654 Software for Web Opﬁ% . IR
6.6 Z39.50 Standard - B |
6.6.1 Servers, Clients and,GateWaé,fs
6.6.2 "An Example of Z39.50 implementation
6.7 LetUsSumUp
6.8 References

6.9 Assignment
6.10 Medcl Exammatlon Questlons :

6.0 AIMS AND OBJIECTIVES

This unit introduces ihe features of an online public access catalogue {OPAC)
including its features, advantages over the conventional card catalogue, and command-driven
and menu-oriented systems in OPAC. This unit also discasses search strategy and mformatlon
*etricval from online databases taking BIALOG as an examplc

After going through this un:t yeu should able to
s describe the features expected of a good of OPAC

o  cxplain the advantages of OPAL over the conventiona! card catalogue

or




s learn how to search OPAC using simple and complex gueries.
s discuss the fatest trend in OPAC, viz., Web Based OPAC.

6.1 INTRODUCTION

Online ?ubllc Access Cataloguc (OPAC) has been very popular in large Western
libraries where a number of terminals are provided for patron's use. Situation in India too is
changing rapidly as almost all Iutegrated Library Automation Packages have startod prowdcd
OPAC as a standard module. This unit presents several salient aspects of OPAC. In Unit 6 we
learnt about cataloguing various types of Library documents with the help of computers. This
unit stresses on making the library catalogue accessible to- lar ge mumber of library users at
their deskiop via OPAC.

6.2 ONLINE VS OFFLINE CATALOGUE

An online catalogue is an organized, machinc-readable accumul.mon of bibliographic
records, which are maintained on disks or comparable direct access computer storage media
for retrieval by library users and staff members workmg at interactive terminals -or
microcomputer workstations. If an online catalogue is primarily intended for library clicntele
(as opposed to library staff) it may be described as Online Public Access Catalogue.
Integrated library application software gcnérall@tains a separate module catering to
information retrieval by public in placc of card cata

Off-line as opposcd to online n’:fc situation where there is no direct real time
interaction with the computer on which th®dtabase is created. Off-line batch processed
database search was widely prevalcnt?w?{)s when the computer time was valuable and

" much sought after. For an offlipesgcarch uscrs' information requirements are first delineated
and search strategy, consistin%hmandq and search terms are formulated. The file with

the search strings and app?riatc ands are input for information search and retricval.

63 OPAC - ADVANTAGES, FEATURES AND EXAMPLES

Before understanding how to search or use an OPAC, it is better to understand its
advantages, implementation, good features and atleast one cxample.’

6.3.1 Advantages of OPAC

When compared to card catalogue onlme catalogue offers a number of potential
alvantages: '

s Ouline catalogues climinate much of the labor-intensive filing and other routines
assoclated with card catalogue.

s Authorized persons cquipped with compatible terminals can access onling catalogues
from any location.

o If online workstations are equipped with pnnters check llsts can be generatcd when
reéquired.

¢ Onlue catalogues can be updated in real time ‘with records being, ad.dcd or-removed as
iterus are catalogucd or wi ceded out. '

» Onime catalogues support retrieval operations whic't are not possible  with card
catalogues. Online catalogues typically support int: -actwe searcht,s 1nvolvmg the
logical coordination of retricval parameters. '
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+ resume a search at the point of intcrruption having consult

¢ Qnline catalogues can be programmed to _reﬂeét the current circulation status of the
books and inform the readers the availability of the copy for consultation.

632 Implementation of an OPAC -

Online public access catalogue can be 1mpicmented in riore than one way. The
obvious and the easiest is to create and muaintain a database locally and allow the'users to
access it. This objective can also be alternately achieved in a library network environment by
subscribing to a bibliographic utility. Such an implementation mode requires a given library to

“input its holdings information on the central database of the network. Many library networks

tike OCLC, RLN, WLN offer information retrieval capabilitics which support keyword
searching, fogical coordination of search parameters as well as conventlonal autkor, title, and
subject searches. '

: 6.3.3_ Groed Features of QPAC

Regardless of the access mode gad terminals used, library users must be trained in the
OPAC'S command and search procedures, as they are not uniform in all catalogues. A good
OPAC features ong or more introductory screens, which briefly explain the purpose of the -
system, describe scarch functions and retrieval operations available to the user, give cxamples
of the way in which such functions and operations can be invoked, and indicate how additiona!
help can be obtained. To facilitate user orientation, some systers feature a uniform display
format, which place specified data elements in consistently recognizable locations within. a
video screen, Most library systems also provide context specifig help facilities. The users can

A good interacti\«'é, user-friendly OPAC (s a el efficient automated Library.
User impressions on the automated library matnly dc 1 what they see as OPAC Apart
from satisfactory access time this module should have tfesbllowing features.

e Help screens for the ugers. ' |
~ ¢ Provide help in different lan‘guageQ~ )
o Allow users,_to make. book @rendations
s Prompt user action when requifd | '.

e  Automatic rcturn to the opening menu when a library set perlod has elapsed with no
user activity.

e Collect statistics on the use of OPAC and rccord user searches and systcm Tesponses
without user identification.

s Allow use of Boolean operators in search formulations.
¢ Permit the use of truncation in qearch arguments,

o After displaying the initial response allow return to the search mode (w1th search
~ string unaltcred) or the display of records. :

e Allow user to reserve books for items found in GPAC.
* Prompt user to 'SEE' 'SEE ALSO' and 'USE' rcferences.
¢ Provide for the opﬁoll of terminal printer fo print the result of a search.

e Prevent unauthorized access to any function which would al‘ter or delete 1115011nat10n
in the system files, '

¢ Allow search resulis to be saved temporarily.




6.3.4 Command-driven and Menu-oriented Systems

Literature on onlin- nublic access catalogue differsntiates command driven and menu
oriented systemns. In case of cc.»mand driven online catalogue the user onters a search string
consisting of a field to be searched, followed by a specific value to be saiched in the field,
The Library of Congress system, for example use types ‘au=', ti=" , 'sk==" depending on
whether author, title, or subject search is desired. :

Menu oricnted catalogues display a series of screens containing a list of search
commands and retrieval options for user perusal and selection. The typical menu-oriented
ratalogue access system begins with a list of searchable fields, followed by additional lists and
promnts for specific search parameters. These screens are usually combined with formatted

- screens, which facilitate the entry of scarch parameters adjacent to appropriate field labels.

Though the distinction between command driven and menu oriented system is
conceptually uscfill mest systems these days provide both the access modes to facilitate
varying uscr tastes and proficiencies. ' : '

Irrespective of command driven or ‘menu oriented user interface, online
catalogues utilize indexes to retrieve bibliographic records. Going with the search
capabilities traditionally associated with card catalogues, all integrated systems maintain
author, title and subject indexcs. In fact, for efficient retrieval the system has to maintain
indexes on all the search parameters mcluding, publisher, publication data, language of

publication, media type. etc. 0 _ :

LIBSYS QPAC H SCREEN

-
Indexes - . Query o
L Alllh - QHCW
I Titl!: | e Combination Search
'°@siﬁed S .
| P ject o : Ny .

e Place

* Publisher

OK CANCEL

The picture above shows an OPAC screen in Libsys package. In the' Main OPAC
Screen (not shown here) there are four QOptions: Searches, Miscellangous, New Additions and
Exit on the Menu. Searches again provides scarch of different databases say : Books,
Journajs, CDs, Articles etc. After choosing one of these, you are presented with the above
screen. As may be noticed, you can scarch by Author, Title, Class number, S’ubject, Place
Publisher, Any word in the title or perform a Combination Search. Except' Combination

‘Search rest are Field oriented. The scarch is limited to the Field selected. In Combination

Search you an cqmbine a word occurring i any Ficld with other search similar scarch
elements by Boolean operators like: AND OR NOT i '

At first you are shown the number of Hits. Then a list of titles matching tﬁc .query is
displayed. Upon sefecting any displayed Title, you get full bibliographic details. The display
everi links to the eirculation moduie and tells whether a book is out on loan. The status of a
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baok (Lost, Written Off; Weeded out etc) can also be seen’ The user can chose the fonnat for _
display of details: Marc, Catalogue Card Blbhographlc entry - : .

Librarian can, configure all details as to how the OPAC bchaves. For instance if you
have several databases one sach for books, journals, CDs, Videos stc you can state which of
these can be searched via OPAC. You can say “how. recent” (in terms of days) should

“Recent Additions List” be when displayed. Should the member enter his ID number or name .
for gaining access? Can he send a Reconnncnd'ltlon for books‘? What status 1tems should be
Shovm or lmked—Reservatlon Check out, lost ete. ' ' '

6.4 .SEARCH STRATEGY-ON OPAC

OPAC offers mamly three methods of searchmg strategy, 1€, ﬁeld-based keyword-
based and the use of logical operators like “and’, "or' and not

' 6 4.1 Fleld Based Searches

* OPACs as a matter of default, allow searches by various- blbhographlc fields such as
~ Author, (any word) m the Title, Publisher, Subject Classification Number etc. Some OPACS
~ would permit us to hrmt the results by Language, Year of acquisition also '

" This has been dlscussed garlier in LIBSYS example abo_ve.

6.4.2 Keyword Search : ' ; 0 B '
' Keyword searches based on titles, .corpora' aame™and conference names are

supported with some variations by a growing numb nline catalogue systems. Other
systems also index keywords in other specified fields N&€ywords are important words in a
~ given ficld which could be used for retrieving a gl \cDvecord. In some systems you can specify
how the key words are to be selected. Thg er ggn indicate key words or Key phrases by

* delimiting them by a special pair of deks v, angular brackets, hash signs etc. Though
there are devices to delimit such wordgyth toms ysually resort to indexing all the words in
a given title except the ones, whic@ed in the “stop word' lists to exclude the unsought
* terms from keyword indexes. Examploa6f STO WORDS are: A An The OR etc.

6.4.3 Logical Operators

In addition to straightforward’ scarches mvolvmg a single field. value, most of the
online catalogues support the formulation of complex retrnieval specifications containing
multiple field values linked by logical operators AND OR NOT. Users can usually limit
- searches by publication date, material type, languiage of the book and such other parameters.

i) Logical OR

The logical OR is the class union operator The result of a logical OR bctween two,
search terms is the record bearing any of the term used for Search If the search string Is -
Geographv OR History

~ documents indexed under cither Geography or Hlstory are retneved Loglcal ORis
" used to broaden the scope of the search. : '

_u) Logical AND

~ The logical AND s the class lntersectlon operator The result of a logical AND
between two search terms is the records contammg only those elements which are common to
both classes. If the search string 1s =

India AND Hlstor_v
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This retrieves only thosc records which are indexed simultaneously with both terms -
India and History. AND operator restricts the quantity of output.

iti) Logical NOT l

The logical NOT is the class exclusion operator. The result of a logical NOT between
" two terms is the records containing all the elements of the first term which do not also belong
1o the second term. If thé search string is -

India NOT History

It retricves those records which are indexed under India but not simultaneously with
_term History. Many complicated queries could be formulated using a combination of these
- logical operators. Some of these could be represented in diagrams as follows:

((A OR B) AND C)
(A OR (B AND C))

If you need a book on Indian History which does (should not , to be precise) not deal
with Geography, thc query will be: (indla and History) not Geography

6.4.4 Qther Search Features

A few systems permit proximity searches (where the search terms appear adjacent to
otie another in the search field), searches for embedddq character strings, wild card searches
{(wherc some of the characters or words are left un¥gelt Jut filled with appropriate indicators),
- and other features. Most systems support pighi truncation of search terms where the user
enters the beginning portion of a field valudand §ystem retricves all catalogue records where

the indicated field value begins with th% P character string.

As OPAC is essentially a searchfhg tool, some details of search techniques have been
inclnded here. You can find mo @

6.4.5 Bibliographic In af

Mos: ¢ ystems per nformation display in-two steps. At first level short title, call
- number, accession number, and author is displayed. Following this once suitable records are
identified the searcher can instruct the catalogue access module to dlspla} them. Most systems
also allow for more than one display format such as card catalogue format, short display, and.
display with prompts, etc. Circulation status of the book and the current availability are also
in built into full display of information. '

ails &f searching techniques in Unit §.

sn Display

6.5 WEB OPAC

_ _OPAC has gone through a series of developments. Initially there was command
driven, text only screen (non—graphic, dumb terminals) based systems. These OPAC modules
used to be accessed via a protocol callcd Telnet. Telnct would help you get connected to the
host system via dial up lines. The OPAC software would run on / from the host system. Only
character and line oriented commands could be used. Such systems were not very user
friendly. Users had to learn and remember a lot of commands including as how to ‘navigate’
on the sereen. :

6.5.1 Recent Phenomenon

‘With the availability of Graphic terminals, GUI interfaces, Operating Systems like
Windows X-windows etc, most of the application packages inciuding OPAC became more
 user friendly. They could be lcams. easily and intuitively. OPAC systems mcant for single user
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desktops and those for LAN or those that are. hosted on mamframcs or rini computers that be- :
reached via special dial-up access across a WAN belong to this catcgory :

Recently during the past few yearq Internet ‘has suddenly become all pervadmg
Accessmg information via Web on the Net is becoming a child’s. play. In this context a
- number of hibraries have provided connectivity for their QPAC via Internet or the WERB i in
particular. In t‘ms section we will see some details of WEB- OPAC (For mfonnatlon on
Internet and the WWW see Uniut 11).

A Web OPAC is a powerful tool that links all electronic rescurces for easy access.
Web Interface can display graphic files, multimedia files, rich text files etc. It can provide”
. links to external sources, other search engines also. Web QPACs are also sometimes referred
to as WEB CAT or Information Gaieways.

6.5.2. Advantages of Web OPAC
The major advantages of Web OPAC mclude
1) Web supports many protocol_s such as Tclnct, ftp, gopher, Wais, mailto etc. _
2) Many different document formats like SGML, pdf, doc, HTML are supp'orted |

3) Access to blbhographlc records, full text resourccs extemal IESOUrces — all can be _

linked _ _ -
4) Seamless linking from resource to Iesource is possible(@ summary picture etc)
5) Multiple electronic and document formats ~ ' -
- 6) GUI display provides more help and case of use O

There are special advantages for the LiBrary Sh@h OPACs of .t.)th‘_er librarieé:
1) Cataloger can access other libraries 1 : for"gatél(‘)}-;ing work
2) Call Numbers and Subject Hea%an e assi‘gncd. by looking into others’ catalogé
'3) Notes present in éatalogue EntriesWill be useﬁ;i |
| 4) Can link up t other reso‘u.rces from. within the catalogue Entn,,/"
| 5) Hardcopy and electronic resources can be linked up. |
6.5.3 Situation India : Example of Bnt:sh lerary OPAC

- In India, Library Application Packages like LIBSYS, LibEra, SIMS++ plOVldC WEB
OPAC Interface. An Excellent example of WEB OPAC is that of British Library found at -
- http://www.bclindia.org/. The picture below gives a screen shot. of the WEB OPAC of the-
British Library Network in India. As might be seen, the catalogue covers collections of eleven
libraries situated in the citics: Ahmedabad, Bangalore, Bhopal, Chandigarh, Chennai,
Hyderabad, Kolkata, Mumbal New Delhi, Pune and Thlruvananthapuram

User can search Special Collections like;
1) Home Videos _ :
2) Education Videos

3) Children's Audio . .-

4y Multimedia CDs

- 5) Music CDs

- 6) IT Collection

7) Children's Books-




The British Council Libraries, India - Online Catalogue ... _ _ . -

9urﬂl-!"elwo_rk

links

_ : A . - feedback.
“The Library Network.ludia o

!

L o .+ pJ  TheBritish Counclislibrary =
" Searchforbooks . _ . - network in India is the largest Novemberzom

British Council operation in the ~ Qﬁhevcn'mg &cbojarshl
world. We have libraries in eleven 2001-02

Iodian clties, Every year we answer I.'memg Resource

Title

wthor . 200,000 enquiries and make 2.4 million ‘ I
Author ook loans, serving the needs of 15,000 Qeamwguaghs,d nall
Class L visitors every day. Over 40,000 new books ™
WordsinTitle | arc added to o.ur stock every year.

Key\i’qrdé o

Years [ mL_ Abmedsiad

Join flelds with' & ., C o, Bangalo 2 K

Location - \ , Bhopal .
ssibg _WorldW:chbbtomdmg . .Qhﬁﬂfm .

: : d2velopment of children with -+ Cheanat
Searching for IT:books? =~ whltimedia, we have s range of services et Luderabad -
Qg&ﬂi-‘&"w ; il - tothe highest professionat - Kolkaia

"~ standards. For this reasonwe -~ Mumbﬂlm :
A!so Searchfor . _ i .+ have always been regarded as m&l _
1T Collesti .+ . . morethar just an ordinary feading, ’
. “Chitdren' Bag} ' . library. Om-pmposew tos}mm brmvladge ' M‘Mﬂﬂ
' Eﬁngg_tiﬂggm % ) R o | : Morc llnmpmwdmg books andmfomatlon, . |
m 's Audio _ .. the British Council Library in India has _
e m nurtured the relationship between the -
R _ : - _peopleofboth countries. In the five decades
MusicCDs . o :of its existence the libsary has become an
‘integral partol’ Indian Iife.
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The user can specify Author, any word i the title, Kcywords exact tltlc range of -
years {of publication} and “as well use. Boolean operators to combine these elements. The- -
results are shown in two steps: First step gives vou just titles and authors; Specific selection -
 yields you complete details. including information as to which of the Libraries in the Network
have the title. The facility is very casy 1o use, fast and reliable. -

6.5.4 Software for Creating Web OPAC

GLAS is an acronym for Graphical Library Automatlon System dcveioped by’
Electronic Onling systems, California. It is a simple interface to convert your online catalogue
and render 1t web accessible. CDS/ISIS of UNESCO has developed G:nSIS Web Interface
Wizard to help you convert CDS/ISIS database for the Web. GenlSIS nelps development of
HTML web forms for CDS/ISIS database searching, A softwarc Component called
ISIS_DLL provides the neeessary Application program mterface needed by programumers.

Details and demos of web based commercial catalogue software from vcndors like : \
NOTIS, DRA Web Search, VTLS (This product has been acqu1rcd by Hyderabacl University
Library), Sirsi Web are available at: '

) http:ffwww.mum‘caflibrar\-'fcatfonac,html#webopacsf )

A good listing of Web and Telnet based OPAC is also available here.. - :

6.6 73950 STANDARD | < N

Retricval (Z39.50) Application Scrvice Definition and Pigtocd) Specification. It is equal to
ISO: 23950-1998. Version 3 is the current version g It ma¥be relevant to know about this
important Standard while we aré discussing Web bas Cs '

73950 is a North Arnencan Standard ANSI/NJSQ, 73050 — 1995 Infonnatlon -
ma

+ Library databases may be organize o any of the available DBMS software
packages like Ms SQL, Ms Access, Sybase, Mracle, Ingress etc. Fach DBMS has it own
format, and may operatc in different @pheating Systems and Environments, Z39.50 is a

“protocol that enables communication an '? omputes of different types and platforms. By
adhermg to Z39.50 standards it would be possible to query different databases in different -
DBMS systems through a single Interface. Some Vendors may be oﬂ'enng OPAC and other
Library Softwarc Packages that arc Z39.50 Compatible, :

6.6.1 Servers, Clients and Gateways

Z39.0 Server, Z39.50 Client and Z39.50 Web Gateway are unpor*ant components
As the access is via Internet (Wcb) Web Server (like Internet Information Server of
MicroSoft) should also be there. Actual bibliographic data is held in Back-end database
servers hosting DBMS systems like Oracle, Ingress, Ms SGL ete. :

The Z39.50 Server is also called Z39.50 “Bolt-On”s. This Server translates the
Database. application into. a format suitable for transfer and query via Z39 50, A “Profile”
(residing on Z39.50 server, contams information needed to carry out such activity. There
could be Profiles for each user community. For Librarics, BIBI is a commonly used Profile.

739,50 Client is the software you need at the user’s end. When you search a Database
connceted to Z£39.50 Server (in turn comected 1o’ DBMS server) you use this client instead of
“Netscape or Internet Explorer or other Web browsers. If you want to eliminate the need for a

special browser, then we need to adif Z39.30 Web Gateway. This Gateway sits between the

Interiet Web Server and the £39.30 SEIver.

Acw ompanvmﬁ Flgure illustrates the set up of different components of a typiuai
23950 system, :

. ’¥05.
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' ' ORACLE/SYBASE
ete.

(Figure: 239.50 Client Server Set UP)

Of late, XML (Extcnsnble Mark Up Language) and. RDF (Resource Description Framework)'
- have been gaining 1mportance and are competing with 239 50 in achieving similar purposcs

6.6.2 Example

There is a Gateway called AHDS (Arts and Humanities Data Service) in the UK. Using this
gateway, it is possible to query at the same time, using a'single Query frame, five different databases;
these are: Archaeology in York, History in Colchester, Petforming Arts in Glasgow, Visual Arts in
New Castle and Textual Studies in Oxford. All these databases and the operating systems are
different and they are situated in different locations. Howevér they appear to be just ome database to
the end user, thanks to Z3.50 adherence, .

_ In the example of British Library OPAC on the Web men: ioncd aba\»e nf the constituent
libraries are following different database standards for varicns hbr& tes (some in Foxpro of Libsys
_ bome usmg Ms SOL etc), and if you arc able to consult all i hbrary catalogs in a smgle stroke
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67 LETUS SUM UP

“‘We have seen several important aspects of OPAC, including its advantages over manual
system, good features expected of an OPAC etc. Searching methods and search commands and
methods in so far as they are. concerned with OPACs have been discussed. Most recent Tend in
OPAC - WEB OPAC- has been mentloned in brief. Mention has been made of Z39.50 standard and
its relevance o OPAC.
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6.9 ASSIGNMENT %2

Visit one of the libraries having OPAC. Libraries of Hyderabad University,
ICRISAT, MANAGE, British Council, ASCI, NIRD, CCMB etc have OPACs. Observe,
discuss and submit a shott overview of 'th'e salient points of their OPACs,

Carafogs {Annnal) Paperback _ Qﬂ _
RAMESH _Babu, R: "Web Opacs in the Wchi' An Owt 'ew"; In Vision of Future Library

6.10 MODEL EXAMINATION QUESTIONS

1. ESSAY QUESTIONS .
1) How online pubhc access catalogue dlffers from conventional card catalogue‘?
2) What are the features of an online public access catalogue?
3) What is a search strategy? Explain with examples with. special refcrcnoe to OPAC

4) Explain Boolean operators and how do they help narromng or broadening the:
- search. Give cxamples :

II. SHORT NOTES
a) Web OPAC
b) Querying on OPAC
©) 73950
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70 AIMS AND OBJECTIVES

This unlt mtrocluces ‘various routmes in computerlzed serials control and 01rculat10n
modulcs. The unit also dtSCI’leS work flow, file management and finer points to look for in
thesc modules. :

After ‘studying this unit vou should be able to

e describe work routmes m cu‘culat;on and sernls control modu]es of a computer
software . :

® - brmg out the advantages ina eomputcnzed circulation system and senals contro!

® 'appret:late the fincr points of the library software as used in these modules

- f08 .




7.1 INTRODUCTION

_Serials form an important part of the collection of any library and substantial funds
* are allocated for its acquisition, control and usage. Automating serials Management activity -
is relatively very complex, Circulation of reading materials to patrons of the library is the . .

. most visible activity and the most basic function also. However computerization of circulation

tasks is relatively very simple and easy. A thorough look into various aspects of these two

important activities with a view 1o automate the ‘manual processes will be very helpful.
Succeeding sections deal with specific aspects of serials control and circulation control.

12 SERIALS CONTROL

- Aserialis a publlcatlon in any medlum rssued in successive parts bearing. numencal ‘

or chronological designations and intended to be contirued indefinitely.  Serials includé

" periodicals, newspapers, annuals (reports year books gtc.) the journals, memoirs, -

proceedings, transactions, etc. of societics, and the numbered monographic- series. The

-question of controlling the serials by computer produces mixed reactions from librarians and -
information people. Some believe that it is one of the most difficult house keeping operations -

‘to perform by computer because of the unpredictable nature of the serials, while others claim
that it is this unpredictability which makes serials a good %e for control by computer.

While ‘we discuss Serlals control twa distinctly d

.acc'o'unt_ The first concerns blbllographlc control o This work involves maintaining a
registry of all serials published in a country so that % ould be good bibliographic control.
Ui

Assigning ISSN number for example would ¢ mder this category. Such activitics, which
we can consider are of Bibliographic Control %\1

ational Apex Libraries and are not th n cohcern of Individual libraries. The second type
deals with Procurement, remewal, regid€ring receip't of, controlling payments relating to
scrials etc. These activities are o st dnd concem of Individual libraries. In this: Umt we
are talking about Computerizatio%rlals Procurement and usage etc

7.2.1 Peculiarities of Serlals Management

The inherent problems of controllmg serlals are varlous and include:

s the exclusweness of senals as most of them are not publlshed by . connner(:la]
organization. SR

- the tendency of senals to change name, dlwde into two or three separal:e publlcatrons
' die and lay dormant for several years

e the dlfﬁculty in bemg aware of whlch issues have not yet been recelved although they
have been published and whether or not a claim should be made to the supplier.

® possible changes in publlsher o . - .
s the appearance of specml 1ssues supplements mdexes ete.
¢ the fact that some serlals are gifts or exohanges

o the physncal problem of stonng or crrculatmg individual issues.

. bemg aware of whcn all the issues of a volumes have been recelvcd and so need 10 be
made ready to be sent to the bmder

e Changes in subscrlptlon rates -
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. .Chaugcs n coverage scope language format of publlcatlon etc

* Dlscontmuatlon of pubhcatlon : ) . ' _

®  Cessation of or gaps in subscription to certain serials by the library
® Availability in CD, Online, Floppy or Print formats

Because of the several problems. mentioned above, senals management is very a
dlﬁicult Moreover I the case of a book, a book is purchased once and till its lifetime in the
* ibrary one has to take care of issues and retumns only. But in the case of senals aﬁer payment
of subscription, each'and every issue poses problems like a book. ' :

Despite such inconsistencies, computers were first used to assmt in the control of
serials in the 1960s with most systems depending’ on punched cards and belng batch
processed. In 1970s some libraries in U.S. A, demonstrated that online real-time serials control
systems, which covered a variety of functions could work and be cost effective. Presently
Integrated Library Apphcation Packages take care of Senal Management requ1rements and
these work on Desktops and PCs. - oo o

7.2.2 Workﬂow in Serlals Control

. The basic requirements of a serials control system are smular to, but ‘more complex -
than those of controlling a collection of monograph. These requirements mclude

o selecting suitable titles for purchase. Q o =
® pgenerating purchase o_rclers. As majority of Yeffals subsenptlon are renewals of
) previous orders and so an automatic pr @ dicating when a subscrlptlon is due.

. financial matters and charging 'theﬁfp fie accounts..

- & receiving issues and claiming for is§fies not reeelved._ '

#s of serials holdings: - -
e allowing access to d%f current holdmgs ' o - o
o allowin 3 individual issud€or bound Volumes to be borrowed from the eollectlon

. orgamz:mg for completed volumes of serlals to be bound.

» kecping current and aceurad

.. producmg management information reports.
. Allowing 1nd1v1dua_l ls_sues to be sent on circulation
. Preparing recent list of additions of serials

The majority of computer-based serials systems are designed to produee lists sorted
on titles, Sub_]ect locatlon suppher efc. :

(' ) Serials Ckeck—ln

The general steps for any serials check-in system include:
1. identifying the serial and finding a local record for it.
reeotdjn'g the receipt of the issue which has arrived.
marking the issue as appropriate. _ |
updating the master file of scrials holding.

‘sending the claim for an issuc which has not arrived.

:dis_pat_ching all the issues of a volume when_eornpl'ete for binding.

~NE s N

circulating or routing the issue to those who wish to receive it.
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(ii) Subscription Routines

- As with conventional book acquisitions, computer can be used to minimize or
climinate the labour intensive sorting, -filing, and othsr paper handling work  routines
associated with manual serial processing. Most serals control * systems support some
combination of order preparation, check-in of received issues, claithing of missing issues,
preparation of bindery orders, and rcports. Order and renewal preparation are typically
performed online, although purchase orders and renewal orders are usually printed in batches.
Reccived issues are checked in at terminals by refrieving the approg riate serial record and
moditying designated holdings fields. The most ﬂe\'jbie systems surplify data entry by
displaying information about an exceptional issue, including the volue and issue number,
cover date and number of copics anticipatcd. The workstation simply modifics thosc data
elements requiring correction when all modifications are completed, the new record enters the
serials data file.

{i u) Budget Maintenance

Budget maintenance is an unportant component of the serials management. Serials
module must provide for maintenance of more than one budget category in varying ciarrencies.
It is also expected to provide for dynamic conversion to local currency before committing the -
expenditure. Budget files must have query facilities. Routines must be so written that when -
required an order could be processed by drawing funds from more than one budget head.

(iv) Other Feature of Serials Conirol Systen S ' I '
" Unlike circulation control and to a lesser extent acquidipd, which are characterized

by a well defined predictable sequence of work stcps pefforied in a predetermined order on a
regular basis, serials pose certain problems. . Serials Phgcesing tasks are complicated by a
variety of exceptional circumstances, which m be anticipated in the design of any
automated system. While bibliographic -and Ot?l?ﬂ?a pertaining to monographs remain
- relatively stable once entered into compu rage, it is a rare serial record that will not
eventually require some change in title, puMfisher, issuing agent. frequency of publication,
numbering sequence, or other attriby @» nch changes cain' make obsolete a computer printed
union list, complicate the developme; @ an automated claims production system, or alter
previously established binding practices for a given serial. However, computer systems can be
designed to accommodate such changes with such exceptlonal conditions, but th\, demgn effort
and cost are correspondingly 1ncreased S -

7.2.3 Predictive Algorlthm for Clan_ns Management

Predicting when the issues of a serial are due in. a library is difficult. Most serials
control systems alert the serfals librarian to the fact that certain issues have not yet arrived and
leave the librartan to decide whether or not a claim for that issue be sent (6 the supptlier. It is
relattvcly easy to alert the serials librarian in the journal issue registering process. It is done
by checking whether the number of previous issue registered is one less than the present one
within a given volume. In most practical situations this will not be sufficient as non receipt of
several issues in a sequence would mean not being alerted over a long time. This may result in
non-availability of missing issues for replacement.

Some systems generate the expected dates of the journal issues whenever an order is
processed. The journal periodicity, subscription start and end date are supplied either at the
time of generating this file or these variables are taken from other master files. For actual
claim generation these dates are used in conjunction with another file where allowed grace
periods are stored for different journal frequencies. That is grace period for claim generaiion
for monthlics may be one month and for quarterlies two or threc months. -~ Some systems
require the operators to key tn the expected arrival dates in the journal master file. This may
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prove to be cumbersome in case of journals with higher frequency, that too when the total
journal subscription figures run in thousands. Based on information stored in serials holding
records most senals control system will alse prepare bmdery orders, print subscription slips,.
check in items on their return, and print claiming notices for items that have not been returned
from the bindery on schedule - I '

7.2.4 Features to i:ook for in a 'S_eriais_ Module -

o Apart. from the usual routines of serials control a good serials control module is .
~ expected to fulfil some of the following requirements. S

The system must provide: o

o within serials records for issue chronology, enumeratioh, and receipt date.
“& for the receipt of multiple issues in asingle transaction, - o

. operatdr override of expected issue number and date.

e  arouting list 'for. each copy of each issue received.

e  automatic generation of claim notices when a missing issue is identified.

* automatic generation of bindery orders either o'n_démand or automatically when the

volume is complete. | . .
e automatic generation of renewal alert n@everal months in advance before the

. expiry of a subscription, - Q o
e complete budget accounting for seri scriptions.

* ‘see’and “sée also' pointers in for previous and subsequent titles.

&  processing supplemen ill and credit notes given by vendors.

¢ reports of acco oy s bject-wise titles, holdings data, and other listings.

®  Report on seﬁamous stagés:-bn display, under routing or circulation, ready for”

issue, with binder etc _
® Provid_c for prbcuﬁng serials againsi: standing q:fdcrs_

e Ability to switch from within a module to another area easily and get back.

" 7.3 CIRCULATION CONTROL

Circulation control is one of the most widely automated library operations. It is often
the first activity that library considers automating. It could be because library circulation
- control system has an obvious resemblance to inventory management processing systems
which has been successfully automated in general business applications, While specific
circulation policies and procedures may be subject to considerable local variation, the major
component of circulation control - issues and retums. - is typically. performed in a-straight
forward manner that is relatively easy to understand by system analysts lacking formal library -
. traiming. Even from the library side its infcrest in automated circulation control is in large part
based on a long standing awareness of the problems inhereént in manual circulation systermns.
These include labour intensive and time consuming record  keening work routines; inaccuracy,
high personnel turnover, inability to generate statistics about c.reulation activity, and the fack
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of interface betwccn mrculatlon ﬁles and the library ﬁles whlch contain rnuch of the same
blbllographlc data

©7.3.1 Automated Clrcuiatmn Functmns

John Corbin glves the "hart below in his book ]mpe‘ementmg the Automated L:brmy System..
and classifies issues, returns, remewals, recalls, fines, queries, coverdue books, and database
maintenance as the activities and the specific tasks that are listed against each of them as tasks.
These functions are not an end in itself. There are other functions specific. to types of libraries that
circulation module will perform such as allotment of carrels, printing no-duc-certificates, automated”
attendance registration, etc. Data management in circulation riodule varies with the module design:

. AUTOMATED CIRCULATION FUNCTIONS

Na Fonction - - Sub-Category
| Charge. I_{egtllar
C ' '| Special
Discharge _ With Item -
' Without Item
Renewals | with Item - ©
T s -7 71 Without 1 :
- Res @ m
Reservation b Upd servation

1 te Reservation
' : o int reservation Notices
: i Enter Recall Notices
Recalls “- } Update Recall Notices
Delete Recall notices
. Print Recall Notices
Enter Finés
Update Fines

Delete Fines
Print Notices

Fines

Quories Borrower’s. Name / Number -
Author Title-

-Call Number .

Overt:luc.BO(?kS Compile List
Print

Add Borrower
Update Borrower
Delete Borrower

Database Maintenance

7.3.2 Curculatmn Data Management

All computerlzed circulation control systems maintain files of machme readable data
pertaining to a library's circulating collection and its borrowers. Collection rélated mfonnation
- includes both bibliographic and data on number of copies. :
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- field with a provision fora few lines of text. R |

(i} Item Data File
Bibliographic data ﬁlcs typically contain one record for each title, regardless of the

‘number. of copies in the library's collection. An ifem data file contain records pertaining to the o

individual copies of specific titles which the library owns. Such item records - which may
include copy numbers, ‘barcode numbers and copy location - are essential to the circulation
activity since the libraries circulate copies rather than bibliographic entities. While mtegrated
systems can effectively utilize the catalogue data file for circulation transactions as well, the
single purpose crrculatlon systems achleve the same by creatmg the ShOI‘t records elthor m'
advance or at tho tlme of cu’culatlon . _ L |

(i Borrmver File
. While specific file structures and contents will vary from product 1o |procluct all pre-

written circulation software packages and turnkey systems support a borrower file which

contains one machine readable record for each authorized library user. Common data fields in
this file include - borrowers' name, address, the registration- date, expiry date, date of last
circulation activity, borrowers category,- borrower number, an indication of the delinquency
status with a reason for delinquency, a count of the number of 1tems crroulated and message
(iii) When to Input Bormwers'Data o o

.Bibliographic and borrower filés ¢an bc established in eithér of the mE) Ways - before
circulatmg any item or as individual items are cirqulat®g for the first time. Though the former
alternative 1s preferred it may prove to ‘bé impra i

large university systems or pubhc llbrarles O '

Absence vs Inventory Systems: - - , L o
When the entire Library hddin%?available in the database of books, the system of -

Circulation Systems used to m of books that are on loan. That is details of a book
issued our are noted into theysystch during the first time a book is issued. S‘uch a-system is
called Absence System (i is absent m the Lrbrary)

circulation control is called h@; stem, This is most useful feature, In earlier days,

7.3.3 Clrculatlon Parameters

We have noted carlier that all c1rculat10n system - pre-written or tu|mkcy - support
three broad types of operations: charging and discharging, on line file enquiries and off ling
report production, Most circulation systems these days provide flexible support for the wide

~range of requirements encountered in libraries of all types and sizes. Newer products are

~ highly parameterized so the individual libraries can specify loan periods, fine procedures,
~ reservation and recall linuts, remmder frequency in case of late returns, managcmcnt of erring

members, etc. . . : ‘
7 3 4 Work Flow in Clrculatlon Control | |

If olrculatlon control is implemented as one of the applrt atio module in a
multifunctional integrated system it is usually accorded the highest priority so that charging
and discharging will be performed before catalogue searches or other operations.

i} Chargmg and Dtsckargmg

Charging procedures are typlcally stralght forward. After runmng a command or
choosing a menu option to put the circulation control system in the. charge out mode, an
operator first scans the barcode labels on the borrower identification and 1r|1d1wdual items.
When the bar code label is absent or damaged these identifiers zan be key entered, as item and

borrower identification are entered.. Most circulation progiams automatlolally check for

' exceptronal conditions,” which will temporarily or perimanently block the charge out

114




transactions. - Such 'exceptional . conditions* include ‘borrowers™ with over due items or
outstanding fines, borrowers who have exceeded the lrbrary predefined charge-out limits,

items reserved for other users, and-items which were nevér properly charged out. To reflect’
the in-hoiise use of library’ materrals in statistical reports some systsms permlt the dlschargmg
of items removed from shelves for in-library reading, '

ii) Overdue Items

When overdue items are checked-in, systems typically calculate fines for- unmedlate
collection, If borrower is unavailable at the time of return it is added to his account, and the
library can specify the amount of fines which borrower the wrll incur before c1rculatlon _
' prmleges are revoked. ' : :

ur) On Line Dtsplay of Recards

" To facilitate completion of specific ‘instructions all systems support the online
retrieval and display ‘of bibliographic and borrower records by barcodes. In case, the

circulation control is implemented as an mtegrated system -of . components, ‘bibliographic -

records are usually retrievable by accession number, borrower data retrieved is usually
"~ combined with information derived from the blbhographlc and copy records wrth whlch
borrower records are lined during the charge out activity: : - S

iv} Reservation

Most circulation software also supports the title reservgtion at copy level. Statistical
reports provide information that is useful for hlowledgeable%:on development as well as
G imp reports in this category
@ all number ranges which can be
dfgwdre is expected to generate, recall,

management of the circulation activity itself. One of
could be the one that provides c1rculat1ng titles by sp
generated for specific time intervals. The clrculatlon 8
overdue, fine, and similar borrower notices.

73 5 Users vis-a-vis Circulation Co A _ AR
Manual circulation system place uch of the work load on borrower who usually

fills ‘out charge slips. There is typi tle or.no relationship between a manual circulation

system card files and a library's cal € or other records which contain much of the same -
bibliographic information. In addition, eomputerlzed system can validate the transaction in-a .
wide variety of ways which can only be done in the manual system with -considerable

difficulty. The earliest pre-written circulation software packages and turnkey circulation

system were single purpose products designed specifically and exclusively for circulation
control. While such single purpose systems remain available; system' analysts ‘increasingly -
emphasize 'integrated' turnkey systems .and soﬁware packages whlch combme orroulanon

- control and other capabilitics. '

An mtegrated system utilizes a single bibliographic database to support'multiple
* library operations. However, in actual practice integrated systems encompasses a variety: of
multrﬁmctlonal products, some of which employ multiple databases to support different tasks -

1.3. 6 How Does the Barcode Works"

Barcode is a way of symbolically representing dlgltS and alphabets through a series of -
bars. There are several types of barcodes like Codabar, Code 39, Interleaved 2 of 5, Code .
128, cte. These varying barcode types can be printed opting low, medium or high density bars.
- When a decoder wand or a laser gun is run on barcode the coded digits/alphabets appear on
the computer screén after being decoded by an interface to the keyboard. Once the accession
number or other decoded information appears in a specific field, the softwarc takes over and
performs a sct of commands, such as display the uitle eorrespondmg to the number and
validate its circulation status, etc. :
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Generally the Accession Number or such Unigue number is used to identify a item
(book, journal issue or CD ctc). Bar Code labels are pasted in convenient places in the book
(say, spine or inside last page etc) such that optical scanning is casy. Software|[system allows
for manual entry of the accession number in circulation or other work. This becomes very
essential when bar code labels may be absent o damaged during wear and tear.

Advantages of Using Bar Codes are: _ _
e It automates ds.ta Entry and minimizes mariual work
¢ Eliminates data entry errors - ' ‘
. Speecls up oir_oulotion process.
7.3.7 Query Possibilities S o
‘Typically circulation module should answer quenes such as:

1. What titles ar¢ on loan to a given user
2. Which borrower has a particular title; _
. 3. What are the titles due for return S N
4

- What books are overdue
5. What titles are reserved for users; _ |
6. When is a reserved title expected \ . :
‘Mannal circulation system cannot rea@ve answers to these questions. Automated

systems generally answer all these quei:ons more, serving both the librarians and the

users better. |

7.3.8 Features to Look for i@uﬂation Software

The atove descri hows the general procedures in a cuculzl,tlon module.
However, these features are i mented in different library sofiware in varymg degrees The
following are finer pomls that add value to a c1rculatlon module. - :

Does the olrculatzon system :

3 As part of the integrated library system interface with the: OPAC

® Deal eﬁicrently with the peak issue rate with an aoceptable response tJme

*  Allow for parameterlzatlon and to what extent

e Allow to create, modify or delete borrower record on-line at the issue termmal

. Cheok borrower status and provide clear v1suaUaud1t0rV signals to the Operator of any
exceptional condition, including excessive number of book issues, fi ines/fees owed and
permit supervisory override,

® Validate whether the material presented at the mrculatlon counter 1s allowed to
circulate before it is issued and also venﬁf whether it 1s reserved for another g person.

. Caloulate loan periods and due-dates accordmg to the types_of borro‘rver,- types of -
material allowing for holdings. . - i :

& Allow due-dates to be change_d on-line. - o
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. Calculate and dlsplay new due dates for renewals and in the process valldate whether
the said title is on reservatton and act. accordmgly :

e Allow modification of reservation data, including cancellat on of reservatlon at hbrary
discretion and producc notice to be sent to borrowers _ :

© Purge cleared transactions on a regular basis with the retention of historical data for o
management information only :

. Calculate fines beginning with a specrﬁed minimum amount and ending with a
specified maximum.

- o Allow to sp_eeify the number of days to wait between generation of overdue notices.

¢ Provide statistical reports about issues, returns, reservations for a given -period and
-number of unique titles borrowed and also number of times a given title was issued.-

7.4 LETUSSUMUP

We have seen the importance and need for automating of serials management and
circulation® activities in a library. Features expected in a good package bave been listed.
Details of Work flow, functions that could be automated wee djscussed. Some information on
Predictive Algorithms, use of Bar coded labels etc have bee%LIBSYS has been given as
an example. '
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7.6 ASIGN MENT

_ Visit a Library where both serials Control as well as Circulation Control have been
cffectively Computenized. Collect a complete set of Reports generated there. Make a brief"
description of each of the reports:
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7.7 MODEL EXAMINATION QUESTIONS =~ - =

. L -ESSAY QUESTIONS . _
1) Why computerizing the scrials control is dif’ﬁcult‘?-Deséribé the work| fiow in serials

- control. What reports are essential reports in a serials module? |

2) What are the circulation parameters required in circulation module? Explain' how

- barcodes help in circulation work, Give reasons why Computerised circulation control

1s superior to Manual system. '

3)  Computerisation of Circulation Control is easy while Computensatlon of serials
Management is very difficult. Explaln dcscrlblng the features of an automated system
“and its requlrcments ' : : : :

I SHORTNOTES ~  * |
~ a) - Predictive algorithr‘n _ '
* b) Barcodes in Circulation chark, o o |

c}. Absence a_nd Inventory systems | |

d) Vagarics or unpredictability of Serials

>
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UNIT - 8: USE OF COMPUTERS IN
INFORMATION SERVICES

Structure ) _

8.0 Aims and Objectives

8.1 Introduction |

8.2 Classification, Indexing and'.Theséurus:Constmction
8.2:1 Computers in{flassi_ﬁcétidn Work | -
$.2.2 Automatic Indexing =
823 Thesaurus Construciion |

83 CAS, SDL Translation and Reference Service
8.3.1 Current AwaréﬁeSs Serﬁce -

- 832 Selcctive'Dissenﬁnation of Information

8.3.3 Translation Service .
8.3.4 Reference Service o -
8.4 Databascs and Literature Searching = O

_ 8.4.1 Databases _ .- ?\

842 Literature Searching; Q~ o
85 LetUsSumUp o4 N
8.6 Referen_ces o _ @ |

8.7 Model:EXar_.rﬁnation Papcré

8.0 AIMS AND OBJECTIVES

TN

Computer based 1nf0nnat10n services prowde faster access to information. Libraries
and informatiof centres are slowly replacing the manual based- classification, indexing,
information retricval systems etc., with the automated systems. In this Unit you w111 learn

~about the computer usage in mfonnatlon service related actmtles

| At the end of this unlt vou will be able to:
‘. ai)prcciate I;he need for using _cdl.nputer.s in these areas
. cxpiaili the rolé. of IT in library classification, mdexing ahd 'theé;allms construction
@ "déscribc how computes can be useful in CAS, ' 'SDI, reference &'translatioh work
‘é" explain the basics of bibllographjc and library cataloguc based databases

» discuss the intricacies of Ltemﬁue searchmg Using Ommc a.nd On- dlSC datdbases
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8.1 INTRODUCTION

In this Unit we shall discuss the rolc played by computers in rendering various
Information Service related activities in a library. As we have seen earlier, House keeping
functions such as Acqulsmons Control, Serials Control, Circulation Control Cataloguing,
Binding and similar “behind-the-sereen-activities™ are generally discussed under the heading
Library Automation. Most of these tasks do not call for much of brainwork and are normally
clerical, mechanical and routine in nature. There is another group of actmtles in the library
that fall under the category: “Information Services”. Items under this group are - Current
Awareness Service, Selective Dissemination of Information, Reference  Service, .
Classification, Indexing, Thesaurus Construction, Informatlon retneval baseci on Databases,
Translation etc. : : :

: Though intelligence related activities are djfﬁcult to be processed with computers
there are very many areas where computers can simplify our work. Keeping this in mind, let
us look into some details of eadh one of the above mentloned Information scrv1ce related
actmtles : ;

8.2 CLASSIFiCATION; INDEXING AND THESAURUS

. Computers are used for a number of libragy opSgations and services, like classification
: work indexing and thesaurus construction, . .

8.2. l Computers in- Classnf” cation Wo

‘As a result of extenswe Wability of computers, librarians ‘stand to gain
- Classification work also. Classifying is¥n intelligence oriented human task. Looking up the
DDC Edition 21 in paper bo at is pretty difficult and time consuming. DDC21 is
‘available in CD as Dewey for ows (V2.10) from OCLC Forest Press. ‘Using this CD one

can search the DDC bob@_ .
1) Relative Indéx {Words or Phrases); .

2) Capt1oné (Words or Phrases);
3) Library of Congress. Subject Headings (Words or Phrases)

-4) Dewey Numbers :
5} Basic Index (Except LCSH).

One can have a dlsplay of the screen under four user fnendly modcs Browse, scan,
search Summary. The CD comes with context sensitive help also. While using the system you
can add your own annotations also to take care o local varlatlons Thus DDC21 CD for -
Wmdows is a great help for classifiers. :

Many experiments have been carried out in automatic book clasmﬁcatlon but as of now
computers can only be some addltlonal help. '

8.2.2 Automatnc Indexing

Automatic text analysm became a subject for serious. rcsearch in the late 1950s and a
major focus of activity within the then emerging field of Information Science. There was the
desire to provide faster and more complete access to the scieutific and engineering literature

‘and to control the information explosion. A second factor was the availability of computers
and the recognition that these machines were symbol manipulators capable of processing
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words as well as numbers, Studies on automatic indexing blossomed during this period, as did
studies on automatic abstracting, automatic (machine) translation, and vartous other
information processing and retrieval activities.

What constitutes Automatic Indexing?

For computational purposes, a word is defined as a sequence of symbols, either
alphabetic, numeric or punctuative ,separated by spaces on both sides. Assuming that the
words are in machine readable code, the computer can be programmed to process these words
in a variety of ways. Programs can count the number of words in a aocument and calculate
the mean number of words in the average sentence of the document. Programs can count the
number of times a given word appears it a document oy in the entire daia base and can print-
list of words, ordered alphabetically or by frequency of occurrence.

Truncation (removal of prefixes and suffixes from- the stems of W{)"ds) makes 1t
possibie 1o count all appearances of the same stem as one word type. For example, programs
can cothbine the counts of the stem ‘index' with the counts of indexes, indexer, indexing.

The term automatic indexing means the mechanized selection of index hea:""1gs from
a patural language text that has not been specially edited. If the index terms are selected
manually, the computer can play a significant role in the production of book and journal
indexes. ' '

Procedure for Auiomatic Indexing

A number of investigators have developed proceduleg todaid the human dexer by
automating the clerical tasks associated with producingeag ind®x once the subject headings
have been selected. First, an indexer marks the texntify the subject headings. The
indexer then prepares a separate list of them. The eniMe€ need not be listed in the order of
their appearance in the text, they may be scramb long as their identifying numbers are
correct. New entries may be added and ol s d¥pted. Cross references need to be indicated
and worded correctly. Proper names ha@. inverted and listed in full. These are then
input into the computer. It is necessgagto dfinguish headings from modifications; to bracket
words and phrases that would in ith alphabetisation {such as introduciory articles,
conjunctions, prepositions and some pMeflouns). The list is processed by a computer program
that alphabetises the entries, coordinates and arranges the component parts of the entries,

- eliminates redundancics, places cross references in the proper places and promdes appropnate
punctuation,

Indexing in BNB using PRECIS

Indexing is very important in an information retrieval system. British National
Bibliography {BNB) has developed a computer-aided system to provide subject index data for
UK/MARC records and to produce a subject index for the National Bibliography. The system
is called PRECIS (Preserved Context Index System). The indexer examines a document,
decides what it is about and records

a) a string of terms that paraphrases the subject

b) the accession number of the document

¢} the PRECIS instruction codes and rolc operators to ensure that correct index
d) entries are gencrated

) Reference Indicator Mumbers (RINS) which instruct the computer to extract,

) from a computer stored thesannus, the See and See alyo references appropriate
o . :
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g) to the terms in the string and
h) a subject indicator Number (SIN) which identifies the location at whick the
i) indexing data will be stored for future use.

The implements the indexer's corriputer decision, generates the index entries and
references, sorts these alphabetically and generates a magnetic tape that can be used for
searching and phototypesetting. '

The manual indexing of documents for input into computer based information sterage
and retrieval systems contributes greatly to the cost of suck systems. Maching processing of
text and production of word indexes is relatively iexpensive. Many bibliographic data bases
can now be searched on-line, and retrieval services being offered by Lockhccd System

‘Development Corporation . etc., mentioned under the sectlon “Databases and Literature
searching” are using automatic mdexmg methods. ;
Indexing as a part of Word Processing !
We often prepare multt page documents, say a manuscript for a book with several
chapters, using popular Word Processing Software like MS-Word. In such cases, we can
always find some utility to prepare Table of Contents, Indexes etc automarically.

In MS-Word, for example, you can prepare dex for an entire book in a matter of 3
minutes. One can mark words or phrases or pamgﬂdings as Indexable entries. Whether
Index has to be presented in Indented style ogMerg d whether presentation should be in
single or multiple columns etc can be men“ Similarly Table of 'Conter}ts can also be
preparcd: One important advantage of auto Indexing here is that when a new section
paragraph or chapter is added, only the ntries for updated pages necd to be made.

8.2.3 Thesaurus Constructi

A thesaurus is a @ anised list of terms from a specialised vocabulary arranged to
- factlitate the selection of @ s and of words that are otherwise related.! For reference
retrieval systems, the thesatrus is used to bnng the vocabulary of the searcher into
‘coincidence with that of the index.

Thesanrus design is complex and may be approached from several directions. Most
thesauri (plural of thesaurus} are special purposc in the sense that their terms are chosen from
the vocabulary of a particular discipline or database. For each listed term some rclations may
be included to indicate other terms that have identical meaning and are called synonyms terms
that are narrower or broader in meaning, terms that are related in meaning, and so forth.
Bracketed or footnoted scope notes may be included for further explanation and are often used
to indicate homonyms, which are words that may be uscd with several different meanings. A
thesaurus does not necessarily contain definition of terms. When used with a particular data
base the purpese of a thesaurus is to acquaint the user with the relevant vocab:ulary and with
any rules that have governed the choice of descriptor vocabulary within the datd base.

Processing of data for compilation of thesauri is greatly facilitated, by the use of
computers since the programming involved for sorting, determining cross references is of a
tairly simple nature. For discussion of the probiems involved in production Of thesauri, the
student is expected to be familiar through the' unit cataloguing and indexing’. Hence the same
is not discussed here. Only a few examples are given here from a Thesaurus of Enginecering
and Scientific Terms (TEST) issued by Engincers Joint Council,
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Most of the bibliographic' databases develop their own thesaurus and provide
descriptors based on thcsaurus in each record ‘to enable aceess to the record through the
' descrlptors :

EXAMPLES OF THESARUS DISPLAYS

. Example 1 ' _ '_  Example 2
 Coaxial Cables 0901 | Cobalt Isotopes 1802
UF Coaxial lines _ ' BT Isotopes
Liquid filled coaxial cables - " Nucleides
" BT Transmission lines’ - NT Cobalt 60

RT Cobalt

RT Power lines '
Submarine cables
Telegraiph cables
Telephone cables |

Coaxial lines ' . | i 0
USE Ceoaxial cables L '
| : UF - Used For

‘BT — Broad®ferm
NT

VBT - Related Term and
SE - Preferred term

8.3 CAS, SDI, TRANSLATION AND REFRENCE SERVICE

Computers are cxtensively used for information services like Current' Awareness
Service (CAS), Selective Dissemination of Information (SDI), Reference Service and for
providing Translation Services. : :

8.3.1 Current Awareness Service (C_AS)

Current Awareness Service consists of alerting the readcr about important and interesting
documents, news, non book materials etc on current topics of interest at periodic intervals. This can
be donc manually- or using computes. In this section we will see somne dSpeCtS of computer generated
Current Awareness Scrvices. :

_ Most libraries keep their customers informed of latest acqulsltlons through Current
' Awareness Bulletins, This couild vary from simple Monthly List of Additions to sophisticated
Documentation Lists. Manual pr eparation of lists involves time consuming and are error

prone: In the case of automated-libraries, Library Acquisitions Module generally provides for
- the preparation and distribution of “List of Additions”. Here one can specify the range of
Accession Numbers or the period to be covered and what fields are to be included ete, A
tailor made Additions List can be printed out at periodic intervals and many systems even
permit dircct dispatch of the List via email te patrons concerned. :
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The circulation module of Library Software Packages normally allows one to prepare

a list of new arrivals of specific journals and newsletters in a lbrary. This could be done on a

daily basis of on weekly basis ad the Lists circulated or displayed. Computer generated Lists

are accurate, timely and are amsnable for corrections, dispatch via email etc. Many journal

- producers make available on their web sites Table of Contents or Contents Pages of therr

journals. The Contents Pages are sent by email to interested individuals. One such example is

the Contents Direct Service from Elscvier Publishing Company. Libraries could subscribe to
these services and make copies available locally to all users. - o

[nstitute of Information Science, Philadelphia, USA brings out several well known
journals under the series, Current Contents. These arc available on subscription in floppies as
well. Libraries could provide current awareness service through Current Content Floppy based
search also. For example, you could search for only those journal titles that are subscribed by
the library or only those that are in English Language. '

8.3.2 Selective Dissemination of Information (SDI)

Selective Dissemination of Information, or SDI for short, is one of the important
Information Services. Automation of this activity either partially or fully leads to a number of
benefits. SDI consists of several steps: User’s profiles describe and define the users literature
requirements in detail. This could be in the form of keywords, Boolean search expressions,
specification of language, geographic or format limitations eic. A database of Currently
available or procurable documents is also madc availagle. This database has special fields for
keywords, descriptors, thesaurus terms, language érou‘gh a search mechanism, for each
user, documents matching his specific needs, as per profile description, are retrieved and
listed out. The list is then distributed via @ ; mail or email. Users generally provide
feedback on the usefulness of the service. QQui€ctions to be made in the user profile arc

received and the profiles are updated a ingly. The process of refining the user profile with
thelhelp of feedback continues till g per I Profilc is made for each user.

S
Some Issues Concerning SDI ion

Most standard L Intcgrated software solutions {as compared with individual
modules for Ci culation, a tion etc) provide SDI service. Libsys, a well-known Library
package offers 3DI as a routine service. The Librarian can define the users interests in the
SDI profiles in terms or keywords to be maiched. The periodicity of running SDI, the
bibliographic data set that must be searched {(Books, journal articles, patents etc)

Time Language and geographic timitations are all specified here. If a scheduler is
linked to the software module the SDI task is run at specified intervals automatically ad
results are dispaiched or printed out. Feedback from the users is usually obtained via paper
messages and updating of user profiles is also carried out manually on routine basis.

Advantages and Disadvantages:

- Advantages of Computer generated SDI services are: Uninterrupted timely service;
automatic matching of user needs, routinisation of clerical work, locating items scattered in
different journals. ' :

Ancther distinet advantage is in terms of Matching, Matching of document profile
with User Profile, with the help of a computer can be achicved in many ways. If a user’s
profilc say, contains, ten keywords, you can specify that if at least three out of ten keywords
match then a hit occurs. You may say that all the ten key words must match with kevwords of
the document profile. Or you might prefer to provide a full-fledged Boolean expression
combining keywords with operators like AND NOT OR etc. Sophisticated searching
techniques using artificial Intelligence techniques, probabilistic' searches, concept based
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searching, scarching based on statistical methods etc are all possible: Computer thatching,
especially sophisticated methods, are feasible and practical Manually this is not possible.

However, there are certain disadvantages too. Matchin; bcmg keyword oriented,
possibility of ‘noise’ in output cannot’ be ruled out. Search logic may add to too few or too
many items to be retrieved. If the user fed back is not takcn care of qulckly, user is likely to be
frustrated n getting useless output.

Alternate ways of Providing SDJ Service:

A library can think in terms of providing SDI service cither doing it in house or
buying such services from external agencies. For instance, National Centre for Science
Information, Bangalore offers SDI service for Research Scholars in Science and Technology.
Many bibliographic databases are available in CDOM format. They are updated at frequent
intervals of a month or three months. The CD database search software usually provides for
standard queries (well defined uscr profiles) to be stored and run periodicaily against the
updated part of the database. This service is nothing but SDIL WINSPIRS is one such
CDROM database searching software providing SDI facility.

: leferences between SDI and Information Regrieval

In the case of Information retrieval a large database of past data is searched for a
specxﬁc user’s requirements or a query. His requirements could vary from time to time.
Therefore different questions are posed at different times. In SDI, currency of information is
important. Therefore only a small set of updated curr%‘r‘ds are searched. User’s
information needs are more or less static for a certain length ¢ say for a year or till a
project is completed. In both the cases of SDI and IR, ghe s8grching process is similar.

8.3.3 Translation Service

A library may have documents in more%one. language. Often. it is necessary to
translate research papers, patents, stand ¢ frdm English into another language and vice-
versa. Translators need to be very proficie§yn both the languages (source and the target) and -
also possess adequate subject know the documént in question. Human translations are
therefore very time consuming, di d costly. Computers can play an important role in
this area also. ' - ' -

Language Fonts: Pre-requisite for Translation

Before thinking of using computes for translation, it is necessary to have the facﬂlty .
on the computer system to display, edit and use foreign language characters in different fonts.
Word processors for Indian and Foreign languages arc. available. MS-WORD, a popular
Word processing software from Microsoft, has a facility to configiire the software to handle
different language character sets. It follows a Coding system calted UNICODE which permits
defining a large number of different language fonts. Web based Internet portal Rediff allows
you to compose send and receive electronic mail messages in different Indian Languages
including Hindi, Tamil, Telugu, Kannada, Malayalam Oriya, Punjabu, Marathl Assamese
Bengali and of course English.-

Center for Development of Advanccd Technology. (C—DAC) has developed GIST
(Graphics and Intelligence based Script Technology) and as a result most of Indian languages
are available through their hard ware and software based solutions. ILEAP is an Internet
based Indian Language Word Processor for Windows, ' :

Computer Atded Translation and Automatic Translation

Computers can be of great help in language translation. Computer'Aided Translation,
automatic machine translations are talked about in this connection. In the first case computer
simplifies the task of the translator by providing on line dictionartes to give instant 'help_. For
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example, the are pocket sized calculator type of Translators intended for travelers, Such
devices help translate most commonly used words and phrases needed by a traveler n a
formgn country. It serves as an Instant Dictionary gwmg equlvalents I many languages.

Ready Made Translation Solutions . |

Certain systems provide rough and quick translation of words ad phrascs This cuts
down the translator’s task considerably. There are sites on the Internet like wwiw.altavista.com
that help you get translations of text from and into several European languages including
English, French, German, Spanish, Italian and Portugucse. However the amounts of text you
can get translate is limited. Another web site on the nct where high quality, Smc_LH quantity, free
translation service is available is: www.reverso.net.

There are a number of commercially available sturdy translation software. ITRANS is
one such software. Complete text-to-text automatic machine translations have also been tried
out without human intervention. But their success is dubious. Librarians need to bother about
sources for translations, Language dictionaries on the Web or on CDs, Directories of
Translators etc. Computers are of grea,t help in these areas too. .

8.34 Reference Service

Traditional reference service provided by librarians to their clientele r|equires face-to-
face contact, conversations and discussions, understanding the query, searching the library
heldings and finally giving what the user wants. Thug it is highly human oriented and can not
be replaced by computers.

book are nowadays available in soft copy infcomfutcrs. His task becomes rnuc;h simpler at the
searching stage, especially for short range qwepés. Moreover, as an intermediary tramng in

the art of searching, the librarian does ?&r job than the reader himself.
One of the important %;t es on the Net is FAQ. FAQ stands for F.requently
an;

The reference librarian bas to rcly ui |I refckeCe sources and most of these refererice

Asked Questions. An FAQ con rge number of frequently asked questtons and answers
too on selected fopics. Th gdment of questions follows some useful order. A collection
of FAQs anc. ¢ Jmpilati;%()s resulting from active reference service will be very useful
in this task. Organization of¥arge FAQs in themselves pose a lot of problems and a librarian
is equ1pped to handle such jobs. FAQs help in shortening the time needed in Long Range
Reference service.

8.4 DATABASES AND LITERATURE SEARCHING

Databases are created for storlng large quantity of data. The 1nf0rmat10n searching
and retrieval 1s done using the databases as per the user needs.

8.4.1 Databases

A Bibliographic Database is an organized collection of a large number of files. Each
file contains a number of records. A record may contain a number for ficlds, each field
representing a small bit of information, say, author, title, publisher etc. There:exists a logical
relationship among various records and different files. Data that had been stored in numerous,
'to_tally indcpendent files are combined into one . file system that is called a darabase,
Databases are created for information retrieval purposes. Vast data that is generated is stored
in a database for its eventual retrieval. On line searching and information retricval is based on
a database. Thesc databases are the result of mutual cfforts of like minded information
collecting agencies. :

Databases are grouped into two types. Bibliographic citation rr-:tricv:al system.s and
cooperative cataloguing systems, Bibhographic Citation retrieval databases’ ars the ones
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offered on commercial basis like Lockheed Missile Corporation, System Development
Corporation and Bibliographic Retricval Service (BRS).* All of these systems provide access
to large subject files, commonly termed as databascs. The other group of databases are those
represented by cooperative cataloguing systems. ~These include Open Access Catalogue
System (OPACS). OPAC is discussed fully in a separate Unit.

Databases are created for various bibliographic records so that the data can be stored
and retrieved against specific request. For example library's card catalogue can be a database
of library holdings, An automated library system helps in creating a number of in-house
databases for the library holdings. There can be independent databascs for different types of
documents like Books, Serials, Reports etc., or there can be an integ ated database which
contains complcte holdings of a particular Library. These databases cun- be queried by the
users for various answers. List of beoks on a particular subject, List of bookc by a particular
author, and various other questlonf are answered.

Database Producers and Vendurs

In case of bibliographic databascs, mformatlon is stofed in abstract form, abstracted
from books, newspapers, professional journals. Hundreds of these databases arc rsemtained
by its producers. Many producers choose to sell the distribution rights to an online
information retrieval organisation. This service organisation typically stores the databases in
its main frame computer systems. It then allows subscribers to use off-the-shelf
communications packages to dial phone numbers, enicr passwords (identification numbers)
and accéss the stored information. Producers.are paid royaltiesNghen subscribers access thetr
data. TInformation from over 9000 pubtic databases is now steged
information retrieval systems in thc United States. e of the largest distributors of
bibliographic data are - Dialog Information Servi DC Information services and
Bibliographic Retrieval service mentioned abovenaEBSCE, PROQUEST, NISC have become
popular in recent times.

On-Disc Databases | g“ .
In addition to the on line s he databases, the distributors provide on disc

3
databases. The databases are bl‘ou@ on an optical disc called CD-ROM {Compact Disc
‘Read Only Memory) and are distribule@ on subscription ba51s The only ditference between
the on line access and on disc arc:’

1. For the CD no communication links are needed
2. There is no l_im'it for the number of literature searches conducted

3. There is no exira cost for the searches other than the annual subscription cost.

In all these databases the information is available in abstract form from the original text
with bibliographic citation to epable the user to refer to the full text if required.

A computer accessible library data base contain files ‘of user names, books outstanding,
books on order, conventional card catalogue of complete library holdings. The result is an
integrated library database and is operational in an integrated library ‘automation system.

8.4.2 Literatum Searching

The user of an information retrieval service wishes to obtain a list of documents that
relate to a particular interest. As mentioned carlier, the user selects a database for liferature
scarching and information retrieval relevant to his interest. The user's mterest may not be well
defined and an inexperienced user may have difficulty 1o formulating a question that is
sufficiently well expressed for use in a computer search of a data base.
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- The first step in retrieval process is therefore the formulation of 2 question that is both
simple enough “for initiation of a computer search and yet sufficiently comprehensive to
» describe adequately the interest of the user. Following this, it may be advisable to oonsult a

thesaurus i order to cxpand the question by mcluswn of some related terms. :

Once the terms are selected from the thesaurus-a search strategy on their relationship
is arranged. This is required for making any modifications of combining or disjoining the
- terms based on number of references output. The next siep is to select the relevant database
and to know the command language to search quickly and properly to get the optimur output.

Before conducting a literature search, we should know the provisions available in a database .
for combining descriptors, eliminating some descriptors, truncating the terms. If a descriptor
1s not exactly known to the users all the words without suffixes can be used to’ retrleve. '

complete data with regard to that word,

Most of the databases offer Boolcan search provrslon In this three operators AND,
- OR, NOT, called Boolean opérators arc employed to combine descriptors. In a truncated term
' the stem of the word i is employed to search the llteramre :

Example :
Topic: Corrosion of steam turbine blades

. The user is interested in the literature pertalmng to the above topic. It is undcrstood
that i in a manual search it is rather difficult to get allagspects of the above topic in one source
or in one place or in one search. Instead a corﬁbased literature search will retrieve
information in a few minutes, say 20 minutes_for rs literature, from all the sources in

the! world 1rrcspect1ve of the type of docume | |

?Corrosion . - | .. o
Si 437-Cgrro§ion ' ?“ ' o . _ L
© 2Turb? . . _ Q‘ . ' t . o

| Turbines 52?. _ @ DA . 3 :

Turbomachu}ery 1372
S2 1899 Turb ?
 Steam

8317352 Steam
752 AND §3 ..
$21899
8317352
S4 367
? Blades
85 15962 Blades
784 AND S5
84367
- ss_15962
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S6 167
7CS1LAND 86
St 437
- S6 167
§7 35
- ?TS7
Print $7/ 135 ftemms.
In this example a typlcal search conducted -on COMPENDEX (Computensed

Engineering Index) database is shown with the strategy and retrieval.

Here 7 command is for search followed by the word from the. search expressmn
prepared earher

Sl is the set number and 437 is the number of items available in thai arficular

. database on corrosion. Turb? is the truncated expression for all the-items starting Wlth turb.

S1, 82, S3.......are all st numbers. S2 AND S3 denotes combination of S2 (Turbo?) and S3
(Steam) to get Steam Turbines by Boolean operator AND.C denotes combine and T denotes

type or dlsplay of set §7. - -
In set S7, 35 items are retrieved. - ' S :
When this set is asked to be displayed; it go 1splay1ng each record with full

bibliographical citation and an abstract Copymg anotieyd rsk or on to a paper. is possible.
e; arn

With the popularity of online da d developmcnts in literature search -
methods, modern researchers are greatly hey are now capable of completing. thelr '

research projects much earher than thcrr coulter parts in rmd seventies,

8.5 LET US SUM UP

~ In this Unit you have leamt the scope of the term Library Automation and its .
restricted meaning. Emphasis in this unit has been Information Service related tasks. Some
services described i detail were : Classification, Indexing, Thesaurus Construdtion, CAS,
SDI, Reference Service, database searching . How Internet related resources in this area of

Library operation are becoming increasingly important has also been highlighted.
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8.7 MODEL EXAMENATION QUEST IONS

1. ESSAY QUESTIONS

1. Descnbe how computers can be helpfui in lerary classnﬁcatlon Indexmg and

" Thesaurus Construction?

- 2. Discuss the role of Coraputers in Informatlon Serwces especxally SDI and CAS

3. Briefly describe all important activiti¢s in the area of Information ‘Services. Discuss the

use of computers in any two of them.

II. SHORT NOTES

1.

o

o

CAS and use of computeis
SD1 '

Translation Services o
Types of Databases _ ' : 0 .

. Thesaurus development using_Comp@ E

- a¥
&%
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'BLOCK - Tl : DATABASES AND |
- NETWORKS

With the knowledge gained in Block II, a librarian can automate most of the important
tasks in a library: acquisitions, circulation, cataloguing, and serials control. He can also
appreciate the use of computers in various types: of Information Service activities. This Block
moves over to use of larger resources like databases and shanng of rcsources via nctworkmg
~ of computers,

Unit ¢ promdes an Introduction. to Databases. Information on computer based
databases — designing and developing them--are given. Database concepts, types, database
components etc are covered. An overview of databases is expected to help students appreciate
the value of blbhographlc ‘online and CD-ROM databases and hence these aspects are
covered.

In addition to books and perlodlcals a library acquires or provides access to
databases in online or CD-ROM format. Unit 10. discusses all about Online and CDROM
databases: advantages and disadvantages of both and how to search such databases. One has

- to be familiar with the User Interfaces used in Search So @: Therefore they are also

covered in this Unit.

Linking up of computers in a network increQe power and utility of computer -

systems. Umt 11 deals with Computer Netw@nkg, and Networking. Basic concepts are
explained, types of networks (LAN VA _ etc} arc discussed; Role of
telecommunication in linking computes lai' ed; Internct being the most important of

network of networks, it is also discussed.

Unit 12 dea'ls wnth lerary ormatlon Networks. It shows how a network can be
used for sharmg of resources available in different libraries. Several examples of library
networks like: INFLIBNE DELET, BONET, CALIBET MALIBET etc are glven
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UNIT - 9 : INTRODUCTION TO DATABASES

Structure

9.0
9.1
92

93

9.4

95

9.6

9.7
9.8
9.9

Aims and Objectives
Introduction’
Database - Definition, Structure and Components
921 Definiion
922 Data Modeling
9.23 Data Abstraction
924 Components
Database Management Systems (DBMS)
9.3.1  Facilities
932  Structure
933  Data Models

Database : Design and Development - ' _
9.4.1  Defining the Problem - S 0
942 Ahalysis of the. Existing Systems and Pres |
9.4..3 Preliminary Design

944 Hardware and Sofiware selection ?‘
9.4.5 Final Design : '

9.4.6_ Implementation and Tpétins
9‘4..7 Operation and Finc T%
Data Security
Database System - Advantages & Disadvantages
9.6.1 Advantages |
962 Disadvantages
Let us Sum Up B

Recommended Books

. Model Examination Qucstions

" 9.0' AIMS AND OBJECTIVES _

The present-unit aims to introduce you to the significant features of databases and

their structure. It also focuses on the basic concepts, theoretical principles of database design

and

the salient features of database management svstems.

After studying the umt, you should be in a position to
o explain the basic concepts, the theoretical principles of databasc design by
. prowdmg suitable cxamples
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e provide exposure to various features of database management sys;bf:msi
» discuss the advantages and disadvantages of DBMS
e _ explain the methodology for designing databases.

9.1 INTRODUCTION

Today's information conscious world demands accurate and reliable data for
effective decision making. To meet this demand more efficiently, computers have been
applied in organizing large gquantities of data. Data can be organized in computers in
various forms {e.g. tables, continuous text files, databases etc) to suit speciﬁclneeds of
users. Databases are one such form where data is organized centrally iri the form of
records. In a sense any organized collection of data can be considered a database. e.g. a2
telephone directory where entries are arranged alphabetically with the address and phone
number details; a library cataloguc maintained in author/title/subject sequences. But the
term database is mostly used to represent centralized computcr—based_|record keeping

systems. .
9.2 DATABASE - DEFINITION, STRUCTURE AND
COMPONENTS '

An understanding of the structure and the ¢ ' ponents of a databa$e is very much
essential for those involved in the design and develo of databases,

9.2.1 Definition o

A database can be defined as mputer-based record keeping system whose
overall purpose is to store infewnatidp vital to the organization and to assist the higher

management by providing th nation when necessary” (C.J.Date).
A datahase sysig itegrated collection of refated files; along with details of
interpretation ¢ f data con therein. A Database Management System {DBMS) is a

software system “that allows access to data contained in a database in a convenient and

. effective manner. The DBMS provides a method of defining, storing, ‘and retrieving
information in the database. ‘Jt exerts centralised control of the database, prevents
fraudulent and wnauthorized users from accessing the data and ensures the privacy of
data.

9.2.2 Data Modeling For A Database

- Database are desighed to store information useful to a specific organisation (e.g."
a library that desires to store information about its holdings, suppliers of books ete.; a
personnel department keeps files of cmployees of the organization.

(i} Fields, Records and Files

Information useful fo an organisation can be organized by examining the
catitles, t.e, objects which are of interest to the organisation, For instance, a library
intercsted in information about books that it holds. Other entities of interest to a
library are patents, serials, transactions, (issues, returns) pertaining to books, ctc. In
order to describe an entity, it is necessary to examine their properties or attributes of
that entity which are also called fields or data elements. When ali the data eclements
of aparticular instance of an eatity (¢.g, a specific book) arc deseribed, wc then say

|
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3 Keys

El

that a record has been created Several records”. (one for each instance ) together
constitute a file. We thus have a hierarchy of concepts, v1z '

FIELDS -~ RECORDS —¥ FILE

However, in any given organisation there will be several entities of interest andthus
there is need for several files to store information on different entities of interest. All such
files together constitute a database. Further cach of these entities 10ay be related to one or

more of the other entities of interest. The inter-relationship of the different entities and how o

they may be modeled (i.e. represented in a computer) is of interest from the point of data
processing, storage and retrieval  of information. If a database <an be modeled (e~
relationships between entities explicitly spelled out), computer programs (DBMS) can
efficiently manage (store, process, and retrieve) the data to. produce wuscful outputs on
demand. We thus need to understand the fundamental ceancepts in data modeling. '

(2) Entities and Attributes

The components used in clata modeling are basically limited to objects ie.,
entities of interest to the organization and the relationships among the objects. i .i'ties are
the basic units used in modeling classes of concrete. (i.e, building, room, chair etc.)) or

- abstract {e.g. transaction in an organization, courses offered by an institute etc) objects.

One of the first steps in data modeling is to identify . and select the entity sets that will
best organise useful information for the database application. Inga library environment, the
entities can be the various types of documents like -mond%stheses, patents etc., the
suppliers/. vendors, the various departments of the institute ers of the library.

(3) Attributes

Each category of objects/entities has certgischaracteristics or prpperties,b(ialled its
attributes. Not all the attributes of an entity may B¢’of importance to an organization {e.g.
The author, title, and publisher details of a ent *may be useful in locating a document in

- a library while the color and quality of papeuscd for the document may be immaterial). So

a certain _amount of selectivity is requifcy hile' describing the entities in terms of aitributes
An-attribute is also referred to by @’ erms data item, data clemen;, data field, item

. elementary item or object property.

4). Domams

Each attribute of an entity.set has a particular value. The set of posmble values that a -
given attribute can have is called its domain. (e.g. The publication date of all the entries
in a bibliography compiled for a ‘specific period i.e., 1990-95 should be between 1990-
1995) Similarly, the salaries paid to employees may take a positive number between 0.00 to
9.999.00. Defining domains helps' to validate data that is supposed to become part of the
database. It is also possible for dlﬁ'crent attributes to share a single domam where these
values seem 'to be 1dentical

“The description -~ of ecach entity through  its atiributes is called an
instance/occurrence. To uniquely identify each occurrence in an entity set, a single
attribute  or combination of attributes is used as-a key. In some cases, the keys assigned
may be artificial numbers (e.g. employee numbers in an payroll unit, unique accession
numbers assigned to each document in a library etc.) The keys used to uniquely identify an
instance of an entity set are called primary keys. Secondary keys are made up of a single
attribute/combination of attributes to help classify an entity set in to specific groups
{c.g. department names in an organization, classification numbers used in libraries).
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(6) Entities and Relatlonshlps k

- As already explained, relatlonshlp cx15t among entlty sets Relaﬁonshlps may
be between entity sets or within an entity set. For example, in the entity set EMPLOYEES,
an aitribute. NAME-OF-SUPERVISOR denoies the relationship of the spec1ﬁc employee
with another instance of the same entity set i.e. supervisor. In a_library, usually two entity
~ sets are maintained, one for corporate names and another for document deseriptions. The two
“attributes of the document-corporate author and publlsher relate the clocument to the second
entrty set corporate names. (See Flgul'e - _ o 3 i'

— 'CORPORATE. AUTHORS(S)

DOCUMENT TYPE | .| corroRATENAME

) ' PUBLISHERS(S)

Figure 1 '&elaﬁonshjps

The relatlonshlps among ent1t1es®-categorized as one-to-one,, one-to-many, _and

many-to-many : . | e :

X Employee E poneeNumber S '
" Employee <<% Department _ S

Emplo > PrOJects

In the first examplc the empioyee number asmgued to each employee is ‘uniqie
and there is.a one-to-one relationship. One/morc employees work for a department and the
relation is-one-to-manty. In the third case, one or more employees may be working in a project

~and. it is hkely that an employee works on’ more than one pI‘O_]eCt ie. leadmg to a many-to-.

many relationship. T _ o i

9, 2 3 Data Abstractlon ;

In a centralized database enwronment data is to be shared by two or more - users/
applications but in a non-database. environment, the record viewed by the application
program is identical to the record stored. But in a database environment, cach application
‘program may make use of a subset of the data stored in the. database ' in the form of views,

For example, an end-user in a library may wish to know the location detalls of a document
i.c. the call number and accession numbers, whilc an acquisition librarian inay need to know ’
the cost and vendor details of the document. In a database environment, thc data 1s org,anlsed .

m eleménts he is interested. Data abstraction is resorted to hide superﬂuousg dctails of a set of

objects, and allows one to concentrate on the properties that are of 1nterest to the speoxﬁc '

application by deﬁmng wews at three levels.

(1) External -Views

Each ekt,emalfoser view is described by mcans of a schema called the -external

~ schema. Any number of user external views may exist for a given global or'conceptual view.
! . . . ’ . [ B
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It is the hrgheet level of database. abstraetlon where only portlon of the database of
concern to a user/ apphcatlon program aré ‘included.  The view may simply be confined to
a smgle entrty, ‘or selective portlons of différent  éntities may be considered while
~ defining a view. For example; the acquisition librarians view of the database may melude
selectwe pmpertles taken from document vendor and budget enuty sets.

'(2) Cunceptual or Global Vlew g

" At this level all the database entities and  the relatlonsmps a:mong them are

defined. One conceptual view represents the entire database. This conreptual view is defined

- by the conceptual schema. It contains the method of denvmg Ob_]E)CtS ir the conceptual v1ew .

~ from the objects in the internal wew
(3) Internal View . - |

It is the lowest -level of abstracrlon closest to the phys:cal storage method used in
~ database. It describes - the data structures and access methods to use used by the database
and is expressed by the internal schema. Sk FE

) Mappmg between Vlews
‘Two mappings are requlred in database system with three dlfferent views. A

mappmg between the external and- conceptual view gives the correspondence among  the

records and the relationships of the - external and conceptual views. The  user - of the
external view sees and mampulates ‘a record corresponding to thegternal view.

* Similarly, there is a mappmg froma eonceptual recor ‘an internal record._ The
- internal record may be split- into two or more physi cords but the complexity of
addressing these multiple physical records is managed b BMS and the user nced not -

bc aware of the mechamsms used by it. Figure expl

‘LOGICAL VIEW 1 LOGJCQEW >

£se concepts

| | LOGICALVIEW3 " |

CONCEPTUAL VIEW

. INTERNAL VIEW.

' Fig'.2-—.Mapping of Views

' 9.2.4 Comiponents of a Datahase _

The three components of a database mclude 1} users, the 2) soffware and hardware

and 3) the data stored. The hardware and software are basically selected on the basis of the
quantity of information to be stored, the capablhtles of the software in handling large
quantltlcs of data, response time etc. . : : :
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: : : \ | :
The data to be stored in a database is selected based on the requirements. of the
organization which is to utlhze it in decision makmg The third component of a database is
its users. : :

Users of a database can be classified into three groups - the end—users appllcatlon
programmers and- the databas¢ administrator. End-users are those for whom the database 1s
designed, created and maintained. Usually, thesc users access the databascr through menu-
driven systems and are provided with guidance at each step. Here comes the concept of user
interfaces. A user interface can be defined as an interactive system through which the user

. can havo access to information with mlmmum or 100 knowledge of the soﬁ\ﬁlare used.

The second group includes professional programmers who are rcspon51ble for
dovelopmg application programs or user interfaces to bo used by the naive or end-user.

The person (or group of persons) who exerts a centralized control over the d_atabase is
- referred to as database administrator (DBA) :

The DBA is fully conversant wnth the DBMS and is rosponslble for creating,
* modifying and maintaining thé three lovels of abstraction of the database. Changes to any
of the three levels of abstraction necessitated by the growth in the organization or emerging
technologies are controlled by the DBA. Mapping at the three levels i.c.,| between external .
and conceptual views, and between conceptual and intemnal views are also defined by the
DBA. He ensures that appropriate mcasures are, taken to maintain the integrity of the
'database He is responsible, for granting permi s1o o the other two types of users with
necessary privileges: for defining procedures ore databaso from fallures due to
human, natural or hardware causes with @al loss ofdata. -~ |

9.3 DATABASE MANAG NT SYSTEM (DBMS)

~ The threo 1mportant%u' of study of a Database Manageiment’ System are its
facilities, structure and models : : _ . "
9.3.1 DBMS Facili . o X
There are two main types of facﬂrtles provided by a DBMS which include DDL
(Data Definition Language) and DML (Data Mampula,txon Language).

(1) Data Definition Language

_ Itis used to define the conceptual schema and also gives some details on how to
interpret this schema in the physical devices used to store the data. It inclljdes all. the entity
sets and their associated attributes as well as the relationships among the entity sets. It also.
defines the domains used in a database. These definitions, described as metadata about the
data stored in the database, are expressed in the DDL of the DBMS_;!ind maintained In
complied form, known as the data  dictionary or system catalogue. The data dictionary
contains information on the data stored in database and is consulted by the DBMS before
any data manipulation operation.

(2) Data Manipulation Language

Data manipulation involves retrieval of data from the database insertion of new
data and deletion or modification of existing data. The first of these data manipulation
operations is called a query. The subset of DML used to query the da.taba.se is known as the
quéry language ¢.g SQL. The DML provides commands to select and retrieve data’ from the
database. These commands can be used in an interactive manner or ‘embedded in a
conventional programming language such as assembler, CObOL or FORTRAN.

.
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9, 3 2 Structure of a DBMS

The major components of & DBMS system mclude DDL Compller Data Manager N

File Manager, Disk manager, Query processor Data files and data dlctlonary
(1) Data Definition Language Compller

. The DDL compiler converts the data definition statements into a set of tables that
contain metadata and are in turn used by other components of the DBMS

(2) Data Manager

The data manager is the central component of the DBMS. It converts the operations
in the user gueries coming directly in an interactive mode or via an application program
from the user's logical view to a physical file system. It is responsible for interfacing with the
physical file system. In addition, the tasks of maintaining data integrity and providing security
measures are the responsibilitics of data manager. It is also entrusted with backup and
recovery operations.

(3) File Manager

: Structire of the files arc defined- by the file manager and it s responsible for
locating the block containing the record required and transmitting the required record to

- the data manager. It can.be'deﬁned as an interface between the data manager and the.

_ operating system.

(4) Disk Manager .
It is part of the operating system of the host col r and all physical input and

- output operations are performed by it. It transfe lock or page required by the file

manager so that the latter may not be concerned the physical characteristics of the
underlying storage mechanisms. o

(5) Query Processor

The query processor is used{to implement user's query and convert it into an
effective series of operations in a @: acceptable to data manager for execution. It uses the
data dictionary to find the structu 6 the - relevant portion of the database and uses this
information in interpreting the query and prepares an optimal plan to access the database.

{6) Data Flles

‘The data portlon of the database along w1th associated mdex forms part of this
component

(7) Data Dictionary

It stores information 'oooceming external, conceptual and internal levels of t}'l'e
database. The metadata stored in a complied form in the data dlcnonary Is, used by other
components of the DBMS. : _

8) Telecommunication System

Even though a telecommunication silstem is not parf of a DBMS, it works in close

association with the DBMS pamcularly when dlstant on-lme users msh to make use of the
~ database.

9.3.3 Data Models

Three important data models considered include relation model hierarchical model
and network model '




(1) Relational Data Model S

The relation that exists between entities is the only construct L"cquired to
represent  the association among different “entities. This model. has . the advantage of
being simple in principle. One of the main reasons for introducing this model wa$ to increase
- the productivity of the appllcatlon programmer by eliminating the - need to change
application programs when a change is made to the database. Users need not know the exact
physical structure to use the database and - are protectéd from any changes made to these
structures: Each entity is described in the form of a table, where each row represents an
instance of the entity type/ record and are referred to as tuples. Columns in the tables represent
fields/ attributes. When different entity sets are included, relations among’ theselentltles are
defined and the unique keys identifying these relations are fixed , as may be seen from
: F1gure 3

DOCUMENT ENTITY SET _ "~ VENDORENTITY SET

TITLE . | AUTHOR | VEN-CODE VEN-CODE | VEN-NAME { ADDRESS
 CH PN vio L VI | Allied | Hya-
T2 A v \'y) | CcTL . Madras

Figufe 3 Relatiofff 4 Model

In the above example there arg two Smsity sets- documents and vendors each
representing a different type of entity in rm of a table. The relatlonshlp that exists
between these two tables is the co dor-code. The DBMS provides integrity checks
so that a non-existing vendor '@ld not be added to the document table and no

vendor rccord is deleted while there M, at least one document record using the same vendor
code. : ' L .

(2) Network Data Model

. The model uses two . different data structures to represent the database entities and
relationshl_ps among the entities namely record type and set type. A record type is used to
represent an entity type, while a set type is used to represent a directed relationship between
two record types, the so-called owner-record-type and the member-record-type. The set type
specifies that there is a one-to-many relationship (1:M) between thé owner and the
member record types. For example, the vendor record can be defined as a set type/owner
record and the “records of documents supplied by the specific vendor can be considered as
member-records. See Figure-4 for an example of one to many relationship. '

Vendor Record Intermediary Record - Document Record
VENDOR NAME | | VENDOR] DOCUMENT |‘| DOCUMENT|| TITLE
CODE CODE CODE CODE -

M : I:M'

Flgure 4 One to many relationships T il
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‘Each of the many-to-many relationship between record types is handled by
introducing a new record, type to represent the refationship in a one-to-many form: In the
‘network’ model the relationships as well as the nawgahon nrough the database are
predefined at the database creation time.

3) Hierarchical Data Mndel

In t}us model, the data is orgamzed ina h:erarchlcal or ordered tree structure. Each
node of the tree represents a record typefentity. Like an organizational chart or a family
- tree, at the root of the tree is a single parent also known as root node. A parent/root node can
“have none, hierarchical tree type consists of one occurrence of the root child record  types.
or .example, record type deseribing a conference proceedings at a monographic level can be
considered a root/parent node, while records made for each individual paper can be
considered as child nodes. A hierarchical data model can represent a one-to-many
relationship between entities wherc the two are respectively parent and child nodes.

In this cxampl.e the child records made for each of the papers need the parent
record i.e. the record of the conference procecdings for proper identification. Integrity

checks are embedded in the DBMS so that a child record is never added to a non-cxisting - -

parent record and no parent record is deleted when there are depending child records.

9.4 DATABASE: I)ESIGN AND DEVELOPMENT

A database approach to meet the. information req\;&ents of an organization is .
recommended when quantity of data to be handled ig @ and the data changes frequently,
where there is a need for interactive queries. A goob ple is a banking system where the
employees have to deal with thousands of t jons ali critical to - the very existence of
the organization. The steps involved in desigmifie a database are described below.

9.4.1 Defining the Problem

The first step in the dé cl¢ is the rough outline and scope of the project.
Estimates of costs, including ini up and operational costs, and the risks versus
benefits are examined. The initial “costs include acquiring the suitable software and

hardware, convertmg from a manual or-file-based system and training the personnel. Time - )

scales for various stages of the devclopment cycle are estimated. Once the decision is made to
proceed with a database solution, the de31gn of the database begms

942 Analysm of Enstmg Systems and Procedures

The second phase in designing the database is a thorough study of the existing

system and procedures through surveys of users. The user surveys  could be in the form of

- questionnaires or personal interviews. A detailed study of the system may reveal
mefficiencies, duplications and desired changes in procedures, as well as the possible effect
~ of the proposed database system on the existing system and procedures. Data flow diagrams
may be used to graphically depict the data needs of the processes and how proccsscs are

interconnected. -

_]'nformation requirements  which include the entities, their selective attributes
and relationships among them are identified. Processing requircments define the data-
manipulation capabilities of the system and must be semantically correct and constant, so that
the processing does mot  violate any -constraints imposed by the  information
‘requirements. The information and processing  requirements form the entries in the data
dictionary. To maintain system integrity, an entry for each data item- deﬁnes it, provides any
synonyms and gwes charactenstlcs of the data 1tem and its domain. :
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9.4.3 Preliminary Design

Based on the information requirements, a preliminary design is derived and is
evaluated against the initial rcquirements. The users are consulted and required changes are
implemented. This cycle of steps consisting of the definition of the problem, procedure
analysis and preliminary design is repeated until a satisfactory design is obtained. The
"design of the conceptual schema which comprises all entities, attributes and relatronshrps*
for a database is initially DBMS independent and allows better understanding of the
_ information requirements of the user community. In defmmg the conceptual schema, two
approaches are generally followed.

i) Top-Down Approach

In this approach entities of Interest, therr attributes and their reiatlonshrps for
the database application are identified. Additional attributes where necessary may be added
and the identified entities may be split into a number of specialized entities and the
rclationship among these sper;lalrzed entities are defined. For example, in a library database a
directory of organizations is kept. The major entity is the organization with address and
other details as its attributes. This entity can be classified under specific. groups like
vendors, publishers, corporate authors based on the additional relationships. -

i) Bottom-Up Approach c
In this approach the necessary aftributes @d to meet the information needs -
of the organisation are first identified and butes are grouped into entities and
relationships among them. An attempt is al@e to find higher level entities and locate
relationships at higher level. In this case, we with addresses of the organizations i.e.
attribues. Based on the role by rganizations, these are grouped as’ vendors,

corporate authors and publishe s the basic data elements required to describe these -
group of entities are so simila can be grouped under a higher level entity ie.

directory of organizations. N S . . S
Once ‘he con&pt@ema is defined, necessary- lo‘gioo.l views for gach group of
users are identi;ied and defi ' ;

9.4.4 Hardware and Software Selection

The proposed database can be 1mplemented on an emsﬂ;mg system or -an
: upgradatron of hardware may be made where necessary. Consideration should be given to
the processing speed, storage capacity, availability of software on a partlcular type -of
- machine etc. Software selection usually depends on the requirements of the - database and
the features provided by the software like report generation facilities, utilities such as
menu or form-based user interfaces, communication facilities, multi-user capabilities, etc. The
expertise of the personnel involved in the database development and maintenance and their .
performance, the availability of services from the vendor of the software also play an
important role in software selectlon :

9.4.5 Final Design

- The preliminary - desrgn should usually be DBMS -mdepcndent usmg entity-
“relationship or other model. Once the DBMS is selected, the conceptual schema is translated
into DBMS-specific conceptual schema, and the external views of each application are
derived from it. The schema coded as statements in DDL 1s complied and stored in the data
dictionary for further use by the other components of the databasc.
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9.4, 6 Implementatlon and Testmg

In this phase the physical database is ofeated and loaded with - test data.
Application programs and fransactions are written using appropriate high level language
- with embedded DML statements or query language. The system is put through a number
of tests to verify its functioning. Procedures io be followed for regular operations and steps
to be taken in the event of crisis or failures are well documehted. Once the system is,
installed, it is usually given a dry run, which consists of using the new system along with -
the existing system and the operation of the system is monitored. Guce the system is found
to be functioning satisfaotorﬂy, it is kept for use in day—to-day operation;, - : :

9.4.7 Operation and Fine Tuning

In the final phase of the database design eyole the performance of the system is
compared to . the existing system. If the performance is not satisfactory, fine tuning is
called for. Fine tuning operations may include defining additional indexes, identifying
response-critical operations and giving priority to them, increasing the number of Uuffers ete,

9.5 DATA SECURITY

Providing securlty measures to a database system comes under the purview of the

Database Administration (DBA) : : -

(1) User Identification - 0 | -
. IDnfferent users are accorded different different databases or different

portions of the database. These tights include the read portions of the database, and the.

insertion, deletion, and modification of data. T st common way of 1dent1fymg users is
registering them for one or more databases throug asswords known only to the system and

: the individuoal.

(2) Views as Protection Mechams ' § E
o Each reglstered user . is. allo access the clatabase through hlsfher password.

Even then he may be allowed to aCcess only the portions of the database ie. his .
operations will. be limited to the external view only. The over all conceptual view and
internal view are made totally transparent to-him. For example, an end-user: of - a public
aecess catalogue is allowed only to access-a subset of the library database which provides
him with details of the holdings. The other details pertaining to' acquisitions, circulation etc.
are not accessible to hlm even though they form part of the same database.

(3) Security through Account Types

In some packages, each user registered is prowdod with a security code The use
-of specific .code either allows the user to insert, delete or modify data in the database or -
simply rejects his requests to the DBMS. These codes™ are usually assigned by the DBA
based on the requirements of the users. For example, a cataloger can have access {0
acquisition data, but he is not allowed to maké any modifications to the data

(4) Security through Codes assigned to Records/Fields

- The DBA may include security codes at record/field level, in the form of simple
numbers like 0, 1, 2, etc. Each user of the database is assigned a code in a similar way and the
user can have access to those portions of the database where the security codes are equal or
less than the security code assigned o him, For example in an - employee record, the
attributes - personal hlstory, family details are prowded with a sccurlty code higher than
~ the security code prov1ded to the supervisor.
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9.6 DATABASE SYSTEMS: ADVANTAGES AND
DISADVANTAGES ]

|
Database Systems provide various advantages as well as cerl:a.m lmutatlons or
limxtatlons which will be discussed in this Sectlon : _ i

9.6.1 Advantages of Database Systems

Ameong the vanot.s advantagss of databasc systems, data independence, sharing,

mtsgnty security, reductlon of rcdundam::leq conﬂlct resolutlon ctc are the major advantages '

(1} Data Independence

The orgamzatlon can- cxert centralized management and cont:rol on the data
through DBA. Applications requiring a change in the structure of a- data record can get
the modification implemented through the DBA wﬂhout eﬂ'cctmg other application or the
users of the record in question.

Data independence is. usually considered from two points of view: physmal data
' mdependence and logical data independence. Physical data independence indicates that the
physical storage structures or devices used for storing the data could be changed without
necessitating a change in the conceptual view or any of the exteral views. Logical data
independence implies that application programs negd not be changed if fields are added to

the existing record, nor do they have to be chay fields not used by the apphcatlon
programs are deleted. .

(2) Reduction of Redundancies O _ \ |

- Centralized control avoids u ary duplication of data; effectively reduces the

required data in a large mass . eliminates inconsistencies that tend to be present in

redundant data files.
(3) Data Sharmg @ _ _ .

A well ‘maintained database allows the sharing of data under its control by any
" number of application programs or users (c.g. A catalogue _record of a document held in

the library can be used by acquisition librarian to check for duplicaies before ordering; by
the reference librarian.to answer a-‘query; by the circulation department while charging.
_ _ g

total amount of data storage reqag‘ d; eMminates the extra processing necessary to trace the

(4) Data Integrity = . : | |

Centralized control ensurcs that adequate checks are incorporated in the DBMS
to provide data integrity i.e. the data contained in the database is both accurate and

~ . consistent. Data validation procedures. can be introduced at the entry where necessary to

maintain integrity (e.g. validatio_n of ISBN, ISSN n_umbers,‘ checking . for specific details
like conference name, place and date while the document deals with a confere‘ince proceedings
etc. . | o i _

(5) Data Security . ‘ .

~~In some organizations, confidential or sensitive data is maintained.!In a centralized
» control system, the DBA incorporate security measures so that the confidential data is not
~accessed by unauthorized persons. Some details have been discussed in section 9.5 earlier. .
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(6) Conflict Resolution

The DBA chooses the best file structures and access methods to get optimal
performance for the response-time critical applications, while permitting less critical
applications to continue to use the database, although with-a slower responsc.

9.6.2 Disadvantages of Database Systems

The major limitations of the database systems include cost, slow response rate and
complexity in backup and recovery.

(1) Cost

A significant disadvantage of the database system is cost. In aidition to the cost of
purchasing or developing the software, the hardwarc mav have to be upgraded. Cost of
migrating from traditionally separate application. environment to  an integrated one may
sometimes be exorbitant. '

(2) Slow Response

_ The processing overheads introduced by the DBMS to implement securii;,, mtegrity
and sharing -of data causes a degradation of the response and through - put times.

(3} Complex Backup/ Recovéry

that i case of failure the data can be recovered. Backup very operations are fairly

While centralized database systems reduce duplication, there isgeed for regular backups so
d e
comp!u\ in a DBMS environment and this is cxacerbated in a rrent multi-user system.

9.7 LET US SUM UP

2

The unit explains the basic concep elatg to database design, how to identify
thc data elements and the conceptual inships that exist between the data elements.
Describes the various components and featulgs of database management systems. Introduces
how the conceptual relationships co xpressed as models while discussing the principles
of hicrarchic, relational and netwONg/models. Further it describes the methodology for
designing and implementing a databasc management system and the advantages and

disadvantages of database management systems.
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9. 9 MODEL EXAMI‘\IATION QUESTIONS

L ESSAY QUESTIONS o

1} Write an essay on basic concepts ofa databasc (Include in your answer: data modelmg
data abstraction, components and  structure of a database) ;

| 2) Dlscuss various steps involved in designing and developing a database:
I, SHORT NOTES . :
a)'. Dzité Securit’jz
b) lefcrent Types of Data Models ) )
c) Advantagch:sac!vantage of Databa.se Approach _ o .
d) Data Integrity " N
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10. 0 AIMS AND OBJECTIVES

Thls unit aims to provide an overview of the avallabﬂlty and ac«.esmblhty of global
computerised information products and services, especially bibliographic databases, and also -
~ provide -a basic - understanding of how these products could be- searched and rcquncd
mfonnattcn retrieved. . :

After studymg this unit, you should be able to

o Explam features of commermal_ online databases

o Tell how bibliographic databases are searched -

*  Appreciate the valuc of CD-ROM databases _
° Compare and contrast Online and CD-ROM databases

‘e Discuss user interfaces provided in such sy | e . .
e Explore on your own some India Database%ts Llsted I
10.1 INTRODUCTION < )

: In the 19?05 the producers O%dary information sources like iindexin_g and
abstractmg services initially m%se f computers for producmg indexes. At the same -

time the conversion of ~high vk nformation sources into btbllograp}uc' databases by
_information producers | _ group of information providers who are called the
vendors or hosts. The ven ade these databases available on their largc computers

and also develcped search s are for accessing them. I : '

10,2 ONLINE SYSTEMS '

The marriage of computers and communication technologies-led to thc; emergence of
a new type of onling bibliographic retrieval systems. The development of packet switching
technology (See Unit 11 for a short description of Packet Switching) for transqussmn of data
over leased telephone lines at relatively high speeds with high reliability and at reasonable
costs paved the way for computer- communication networks. The communication networks
facilitate access to several computer resources on the network. The host or the vendor's
computcrs on which the database is made available is accessible through these ‘networks.
- The access to these nétworks from a particular country is possible via the local node in that
country which provides access to these networks through a intemational, gateway service.
After the popularization of Internet, connectivity has become a child's play

10.2.1 Ontine Vendors | - o

The vendors of these databases also prowded the search soﬁware ‘with' asy
command language to enable online earching of the databases. The semoes are termed
' “Online’, because the databases are accessed and searched mteraotwely from remote
" locations and the search results are obtained 1mmedlately at the location fijom where the
search is being carried out. The demand and use of the online services encouraged the
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various groups of mfomlatlon produccrs dealing wnth business mfonnatlon and nufheric
data to make the b1b11ographlc databascs and databanks a.vallable w:th the vendor of onlme '
scrvncc :

10 2.2 End Users as Targets

The vendo_rs too realising the great potential of such services made special efforts -
‘to target, them to end-users. The cfforts included providing databascs and databanks on
diversified topics, ensuring update.of in phenomenally qulck time, making usc of state of the
art technology needed for qulck processing and most importantly, making the command
language simple to use but at “the same time offering many advanced facilitics ~for
formulating . complex  searches  nccessary.  for representing multidimensional -
information requirements. Their efforis highlighted the versatility of the computer as a tool in

creating bibliographic retrieval systems and were like a model for designers of m-house.
- mformatlon retrieval systems in the librarics and information centres.

10.2 3 Popular Vendors

The most popular online scrvice has bf‘en DIALOG {earlier provided by Lockhccd .
Corporate and presently taken over by Knight & Ridder). . Other most popular vendors of
Online scrvices are ESA-IRS  Services {European Space Agency), whose computer s
located at Frascati (Rome), National Library of - Medicine (Washington), EBSCO, USA,
Bibliographic Retrieval Services (BRS) acquired by CD-Plus technologies . Some of the
other major providers of commercial databasc services are: ISE (UK.), SDC, CAS-
ONLINE, DIMDI (Germany). Therc are several other vendoMgwh@ are involved in providing
- online services. o '

Online Industry in India is still in its infancy. Hg a handful of database producers,
cspecially in_commerce/trade sectors have coIn _ Table 1 gives information about some
Indian vcndors and their databases. ? ' .

Table 1: Some Indlan Da@' oth Onliﬁe and CD based

SNo Database Producer Product Description

' Legﬁl Database of Acts and

I NIC, Detni JUDIS
o ' ' Rules of Center and States

Spectrum, Mumbai

Legal database of SC cases.

- CD; updatcs to CD online

Informatics, Bangalorc

IBID 'Ind'iz.i Business

‘Abstracts of News Items from'

Intelligence Database 90 Indian periodicals. CD &
: - Onlmc _ :

Vans Commumcatlon V5L Database Records of Books and articles
Mumbal _ | from ET, FE and cconomlc
' | journals
Vans Communicatic;n; Vanscomm Summaxy of Environmental
Mumbai - ' Info. Business journal Index
CMIE, Mumbai - India Trades Export Import Data from GOL
CMIE, Mumbai Prowess Financial Information, very

exhaustive and reliable, on

-8000 plus Indlan llmlted

Companies. ~




10.2.4 Types of Databases

As far as the subject coverage is concerned the datab'lses offered were initially in
the area of Science & Technology, primarily, machine readable versions of indexing and
abstracting services. As the demand grew, the databases relevant for Humanities,
_Business, Trade were also available. Presently, databases are available on every major
subject and discipline. f :

~ The types of databases are: abstracting and index databases; full-text databases

full image databases and . integrated reference packages and numeric or statistical

databas¢s. While Abstracting and Indexing databases contain mostly summaries only, full text

- databases give complete text of original along with tables, graphics etc. That is there is no

need to subscribe for the print version in the case or full text databases. Numeric databases

give out factual data. For example PROWESS of Center for Monitoring Indian Ecoriomy,

Mumbai is a statistical / Numerical database as it offers varied types of fmancml production
and market data of thousands of companices in India. '

The databases aiso differ in tréatment and coverage The databases range and
diversity is aimed at meeting the demands of all disciplines and industry. The types of
databases are relevant for trade and mdustry are: business information, company
information, industry analysis, newspapers - full-tcxt, alb reference texts, government
mformatlorl ' '

‘The most 1mportant aspects about these datab@

* comprehensive {ten year, fifteen yea@laﬂon)- : :
e current {update monthly, we some even’ daily); Some are continuously‘

all
update such as commodity ric%orcign exchange rates or global niews.

-

e highly interactive, and
rcsponse to need d g
10.2. S Access Methodo
, :
“To access these resources, diversity of the choice of the host or vendor could be
based on the choice of databases the vendor is offering. The ease of use of the command

language 1s another important factor. The existence of any local distributor of services who
can guide in prowdmg link to.the vendor should be explored. '

ide specific as well as compreherisive informiation in
ies. ' -

The eqmpment needed is a computer with a hard disk, a telephone lme anda modem
which converts the analog signals into the digital signals.

A connection 15 established between computer, the modem and the telephone line .

The signals from the computer; after being converted to analog signals, are¢ carried to the -
local node and(via the gateway) to the international networks in the country where the
vendor's  computer is located: Thus vendor's computer ultimately receives ithe signals. In-
India, the local I-NET node is accessed first which will provide access ‘to fidesh - Sanchar
Nigam's (VSNL) gateway packet switching  service (GPSS) or I-nct of]| departmient of
Telecommunications which will in tum switch the call to international ‘communication
networks of the country where the vendor is located. (See Fig 1). ' '

1560



HOST

YOU ARE
AT YOUR o
TERMINAL OF ONLINE

VENDOR

%I I-NET—)TYMNET OR TELENET

Figure 1 D1ﬂ‘erent Rnutes To Onlme Databases

For example the user could log on to the host computer at DIALOG ONLINE
_ Semces U.S.A in the following steps:
"« establishing a link with the local INetnode

. Accessing packet switched comrnmﬁcetion' nct\'wono

o like TELENET or TYMNET available in US_@VSNL'S"_

. gateway servlce | | _ : |

. ﬁnally accessmg DIALOG host com ute%able ‘oﬁ

o the networks of Telenet or Tymn, | _ ) .

The access to the compute@vided to a valid user who has the pasewo'rd to
a

use the computer. . Informatics , - an Information s‘er_vice, provider conducts
commissioned séarches and also is the agency identified by DIALOG Services to facilitate

‘organising the provision of passwords and other requirements and the billing services. After

obtaining access to the computer, the user chooses the database/databanks to be searched, and
searches interactively, based on the search.statement prepared: Looking at the results, the
search strategy is modlﬁed to suit the requirement. The final set of search results are
obtained on the local computer m the dlsplay format desired.

: The method of connectivity descnbed above holds good in the case of a few vendors
who are still providing their services via TELNET, AT&T, TYMNET and such other
proprletary data networks. However nowadays almost all vendors allow Internet based
conncchwty Therefore a sunple Internet connection is all that is needed now.

10.2.6 Costs
The costs of the search include computer - connect  hour costs, communication

~costs and the search output costs. The computer connect hour costs are the vendor charges
for the duration of the timie. the database has been accessed on the computer. The search

output cost are charged based on the number of hits one needs to print and also the degree -

‘of detail (abstract, full text etc) in cach bibliographical réference. The connnumcatlon costs
are the teleconnnumcanon costs charged by the BSNL and VSNL
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In case of intefnet connectivity ISP collects the charges in addition to BSNL.

Among the vanious costs involved the fee charged by the Online vendor is the highest.
It may range from $0.25 per record to $ 65/- per record. Again if the items {results) are seen
on the screen you pay a certain fee, if they are printed at vendors site ard posted to you, you
pay another fee, if the results are faxed or emailed to you end up paying more! Conneci fee
(irrespective of results being useful or not) for the database varies from DB to DRB. It can be
frec are as high as $300 an hour.

' In general a three minute search yiclding about ten relevant items- from a medum-
priced database (Example: Chemical Abstracts) may cost around Rs.4000/-. But, with the
charges  of the databases' not being high, and low rates tariff offered by VSNL,
communication costs also will not be a serious bottleneck. Especially, with the availability of
online scrvices libraries can aim to provide ‘access to vast resources lof information
instead of acquiring these resources in paper media and building up under-utilized collection
which are space intensive as well as low in terms of retrieval efficiency.

'16.3 CD-ROM DATABASES

With the advances in optical storage technology most of the databases arc
now available on compact discs. The following sections will discuss the merits and limitations
of using compact discs for databases.

10.3.1 Compact Piscs (CDs) . ° ' } '
In the early 1980s the extensive use of op forage got stabilised iand by the mid

80s options of using high density optical sgfrade devices resulted in another media ideal
for storing bibliographic information, the 8gvicg called CD-ROM (Compact Disk - Read
Only Memory). Initially the devices wepeused for audio signals and later for digttal signals,
which has resulted in diversificd appl%s‘ The new devices store 600 MB of data of
which 10% is used for crror ckin®; net capacity is equivalent to 200,000 pages of
information on a small disc whitg{ s 1 2¢m in diameter and weighs abont 16 gms. The most

important feature is their age Capacity. : _
Other salient featufeg/are its durability and quality. The Data once created on them

cannot be tampered with. It docs not wear out easily as there is no device which creates
friction when it is played. The data is read by using a laser beam which is the reason for its
high lifc. One of the limitations of the device is that the data cannot be written on to the disk
and it can be only read or accessed from the disk, hence the name: "Read Only Memory"
devices. Most of the producers of database and databanks started offering their products on
this media and many publishers arc choosing it as their preferred medium - especially for
large  voluminous publications, Moreover, with the ever increasing computer literate
population who are prepared to even have home computers, the producers of information,
are increasingly making their products available in multimedia making use of the high
density, storage  device. Currently there are more than 10,000 CD-EOM titles available
internationally with new tities being announced everyday (2).

Imiially, the production of the CD-ROM products i.e, creating the Master copy
was highly cost intensive and also making multiple copies was time consurning. With the
computer hardware costs coming down rapidly these preducis have become cheaper,

Lack of standardisation of hardware, low retricval speeds, lack of sophisticated search
sofiware did affect the acceptance of the product. Low data transfer rate and access time
were considered as serious limitations. Improved hardware has resulted i data Dbeing
retrieved faster.  Compared to hard disks, CDROM drives are slower foréseamhing and
setrieval. There has been a significant improvement in seck accass time {the time roguired to
tocate and retrieve a specific piece of data ie. time tsken by laser beam to move from one
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part of the drsk to the other and measured i mrlllseconds) The present products from
University Microfilms International (UMI) and Silverplatter have excellent -software support
facilities and reasonable amount of standardisation  has been achieved in hardware. .
Most importantly, this medium is increasingly bemg preferred . by libraries which are
always looking for products and services which can aﬁbrd comprehensrve ooverage and
efficient retrieval as well as savings in space.

Most  of . the producers are offering thelr products. on subscnptlon W1th a
mechanism for quarterly updates in most of the cases. : :

10.3.2 CD-ROM Pmducts

The CD-ROM databases arc general and reference texts, olbllographrc tools,
like Books-in-Print directories, indexing and abstracting services and some of the sources
have several additional information when compared to their equivalent products in paper
media. Not only these products have resuited in popularising indexing techniques but“
also resulted in the development of sophisticated user interfaces. ,

For a detailed discussion on CD- ROM titles, sources and method of selecti. etc see
the Unit 15 on Multi-Media as most CD tltles are now-a-days multi-media.

10.3.3 Hardware Optlons

A Though initially single user system, CD ROM technology has entered into multi
access systems N

B There are smgle disc drwes and also mulu chsc dnveo whig _ switch one disc to
another w1tl10ut physically swapping them. Q o :
'C. There are systems now which could be p d on a network. CD-ROM

network products can be configured AN environment. The products are

. CD-Net, Optinet, LANtastic, Jukebox! .
Silver Platter is a firm which prom! product called Multlplatter which is a

- CD-NET developed by Maridian D Ne rks and can be made accessible in a LAN
' enwronment : ,

‘The Jukebox promoted by Unwersxty Mrcroﬁlms Intematlonal § Proguest multiple
access systems does all the disk swapping and can work in a network environment. Fach
Jukebox supports one to four CD-ROM drives and upto seven Jukeboxes can’ be configured
to a single computer. The software, Jukebox manager heIps in managing the resources on
the Jukebox. - : :

10.3.4 Other Optlcal Storage Devices

The  emergence of WORM products whrch are Wnte-Once and Read Many times
and also erasable optical disks are the new type of products. emerging, but, they are
expensive. CD-ROM is being considered a publrshmg medium and WORMs are bemg
best characterised as an archiving medium.

10,3.5 Compact Bisc Interactive

CD-I uses perfect digital imaging to visualise - mfonnatlon Models of complex
information are presented in friendly, easy to understand simulations, animation and digital
video clips and still photos' are produced in their ongmal vivid colors. The coimpact disc
quality sound effects keep the users attention keen. The disc is played using a T.V and comes

- with a system which has a hatdware component CD-Drive with bullt in dewces _to_ o

facilitate cursor movements with a mouse to select optlons _

_ The type of products becoming available on this media are generally the ones
. whrch facilitate self learnmg ‘The databases Integrate moving unage of persons speakmg and
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explaining the concept, texts elaborating a pomt and various pomtﬂ provide self - test
modules which is reaily the interactive component. This is one of the produets which offers .
* user interface which integrate advanced optmns like choosmg from graphics, icons etc.

10.3.6 Multlmedla Preducts

The information products_ and databases are increasingly becoming available as
Multimedia products. The producers of knowledge products are integrating the powerful
features of different types of messages in packagmg information. The mfem}atlon is being
presented in the form of textual information, graphics, sounds, still as well as motion
- pictures, animation all mtegrated into one. The availability of high density storage devices,

the CD-ROMs have become the ideal medmm for these information products ’and services.

The versatility of the products can be illustrated . with the following example.
Micrsoft's Cinemania 96, an encyclopedia of world cinema, contains thousands of movie -
scenes, pictures of stars, video and sound clips, biographies and articles on assorted
topics, definitions of film terms, and reviews by three movie critics, all held together with
an easy-to navigate hypertext design (selecting a word in the text displayed leads o another
text dlscussmg the word 1n detail). . . ‘ '

Slrmlarly for accessing the information available on this products, the search
software offers user friendly interfaces. The interfaces are affording various methods of
. input such as commands, menus, natural language, voice, graphics (plrtona!l) and icons.

Commands and menus are the usual type of Wgerfaces offered by Online services. In
other words, these are the ones preferred by expeQ usets due to several reasons, firstly
to get quick response, secondly, to reduce th ine dCcess time thereby costs| and thirdly due
to lack of high quality network channels.

The graphics a_nd'i_;;oﬁs are bag mostly offered by stand alone systems and the
natural language and voice  interf: are in various stages of development and

sophistication Q‘
Some of the types gmor opular user friendly interfaces being oﬁ‘ere;d for using the '
database products and sl are being briefly discussed in the section on Us}er interfaces.

10.4 ONLINE vs CD-ROM - i

Online searching did take back scat with the emergence of CD-ROM technology
which offered vast resources of information on the desk . top without the hassle of
telecommunication lmks But the tremendous reach of the INTERNEI' has agam brought
ONLINE searching into focus.

Ideally, ONLINE searching is essential where the currency of the information is
crucial  In other words, Online searching is being preferred for databases whose currency is
measured in hours and minutes rather than wecks or months or for information more recent
than that on the disc. The library could also adopt a strategy of judicibusly using the
databases available Qnline as well as CD-ROMs. Whatever is required frequently, for
instance, single most comprehensive information service such as an indexing and abstracting

" service could be acquired on CD-ROM and whichever database needs to be searched

occasionally conld be searched online. 'Most importantly, the biggest advantage of CD-
ROM is that it could be searched repeatedly without incurring any extra| costs whereas
~every online transaction means additional costs. ‘



The followmg table compares and’ contrasts Onlmc and CDROM databases
Tahle—l ON L[NE Vs CDROM '

SNo ONLINE { - cpromMm

] ~ | Based on Accessing Databasc as and when | Based on acquiring and possessing data
1 needed. ' N L
2 As onlinc searches are time-related in terms | In-house facility : no pressure on time _

of charges, there is pressure on time; one |
tends to hurry up while searching -

3 | Set up costs are minimal : Set up costs are minimal. Multimedia PC
' is nceded.
4 .~ { Cost of searching varies and depends upon: | Cost of searching is almost nil

Database;. Online connectivity time:. output
cost and Annual subscripticn fees

5 | Database need not be purchased DB is licensed for use for a year or 50
6 - | Search features vary from DB io DB Search facililics are dictated by DB
: .| providers and search.software coming
' withCD
7 Scarch Command vary from Vendor to Search comimands are uniform for one
- vendor - - | CDROM publisher: example Silverline. . T
8 Information is updated fast . Updates slow say once a month or
. . quarte
9 Data available for few vears only ly available for larger number of
_ - ' | Ygars _ . '
fio Mostly bibliographical abstracts Mulimedia and Full-text are common
bl Connect to DB vendor as and when negded * Always available in house

12 ] Search service can ot be log t one can | CDs can be given on-loan
- conduct searches for others an eeafee -{ - . ' . .

13 Wider choice of databases and vendors ' _ JRestr’icted to CDs you buy

14 Amount of data online is very huge (Severai Limited to a set of CDs.
tera bytes per vendor)

T

105 SEARCHING INFORMATION RETRIEVAL SYSTEMS

- Using mformatlon retricval systems for searching for information depends on factors
like doeument characteristics, 1ndex1ng language, user requirements  and searching
methodology. . '

10.5.1 Document Charﬁcteristics

A bibliographic database will have scveral charactenstics which are searchable, e.g.,
author, ISBN, ISSN, type of document, author affiliatior, year of publication, title etc. The
" databasc may include several types of documents like books, periodical articles, reports,
‘patents, thescs etc. Some of the characteristics are common to different types of documents, |
e.g.. author, title. 'Some of the characteristics may be unique to the type of document such as

patent number in a patent, report number in a Technical report. The subject characteristics are
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~ expressed in the form of a notation which is the class number and the alphabetlcal

~ - period of coverage in years). This is particul

equivalent of the notation is included asa subject headlng The subject content is analysed to
a greater depth and the ideas, concepts, processes , methodologies dxscussed m the source
considered significant for satisfying wser approaches and requirements are identified and

represented in the form of keywords, descriptors, identifiers etc. ' - o

10.5. 2 Indexmg Languages

The language of the system which is generally referred to as mdexfng langiiage,
sometimes also referred to as matchlng language could be based on controlled
vocabulary or -on uncontrolled vocabulary An uncontrolled vocabulary is the one in which
the terms may be of any natural language word. In a controlled vocabulary the conceptual
- meaning is encapsulated in a umque term with also gmdance to related terms.

The increased development of information storage and retrieval: systems based on
uncotitrolled vocabulary and natural lfanguage mdexmg make them more conducnve for end
user-searching. At the same time they may result in rmssmg out some otner relevant items
or generating a lot of search output because of lack of precision. . |

10.5.3 User Reqmrements

Based on the enqulry statement, initial background study of the topic nceds to be
done by the searcher in case the searcher is an intermediary like librarian. After the initial
study the searcher has to interact and seek clarifi tions and also discuss the.search
strategy with the user. It is also better to seek list of hi relevant references from the which ~
" he can choose some for the purpose of selecting the terms. It is also essentlal to clanfy

- what he may not want (a particular concep ¢ of publication, language of the text,
Ipful in case of too many references are

‘retrieved by the system. - ' . B \
10.5.4 Matchmg of Records § ' _ |
© _When the search stateu@llﬂxecuted the retrieval system retrieveie the records

which are matching the se statcment. ‘The presence of a term which is being searched in
a record in the d: tabase wi ult in a hit. In other words, the matching records are hits
which are having this term the others -are misses. Similarly when a combination of

terms is searched the presence of these terms in the records will identify them as probable
hits. However, the ultimate retrieval of these records would be based on the chonces expressed
in the search statement. - = . . : ‘

10.5.5 ‘Searching Methodology

_ Getting sahsfactory results for approaches by subject is by far the ost critical |

component in a retrieval system. The effectiveness and efficiency of the ret:[:eval system
would depend broadly on the following factors: a) The indexing language of the .system
whether it is based on the controlled vocabulary or uncontrolled vocabulary, b} the search
software features, ¢ flexibility and ease of use of the software, d) the knowledge of the
searcher regarding the indexing language of the system, €) the skills of the searcher in
translating the user's requirements into search . statements which closely maj teh with the .
indexing language of the system, and most 1mportantly, f) the searcher’s knowledge of the
search software features.

- In case of online systems, based on the requuements the relevant databasesfdatabanks
need to be chosen. The search statement needs.to be made afier examining the indexing
language of the database which is -to be scarched. This can be done by making use of the
vocabulary tools available for each database. Eg: ‘Subject Headings .in  Engineering
(SHE) for COMPENDEX. Based on the vocabulary the search statement needs to be
formulated and the search strategy finalized in consultation with the user. In other words, the
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process would involve identifying the broader subject categories; ‘the logical combination of -
- terms and the limiting factors (Eg: only periodical articles etc.) and _most'imp_o'rtantly- making
use of the search software facilities which are being discussed in the following sections.
Various search facilities could be used and options like EXPAND which display
online the terminology of the system. As the search process is interactive, the strategy could
be modified ‘based on the results obtained: with the earlier search statement. i.e. though the
search strategy is worked out in advance, based on the feedback during the search, the search
statement s reformulated and - fine tuned to get the desired results. This is the biggest
advantage of a online searching, But, at the same time one has to prepare  adequately in
advance as, longer the duration of -the search, higher would be the cost of the search.

10.6 SEARCH FACILITIES

_ The search software may offer certain facilities which are commonly provided
- such as simple search by terms, “searching by some portions of the terms, searching by a

- combination of terms, and searching by methods which would avoid unnecessary retricval of
records and retrieval of highly relevant records, Complex search strategies  could be:
formulated based on the requirements and usé of Boolean logic and weighting operations.

The techniques are discussed individually for clarification and better understanding,

Each ~search software will have commands which would carry out various
operations like executing thé search statement, displayingNand printing records, to go
forward and back while displaying records, to show lis terms included in . the
indexing language, saving searches and most importantl#™oviding ONLINE help. The type
of search facilities offered primarily depends on 'thase structure. and organisation
of the indexing language of the system, for instagce whether the terms have been exiracted
* for inclusion from various ficlds and whether eac%ﬂs_ occurrence in the record is precisely
identified. But in general most of the s soRtware offer similar facilities with' some -
variations in the commarnid language. @ _ : '

10.6.1 Common Command L e - . o
: To overcome the variations in fcommand language and to achieve some amount of

standardisation the Euronet Diane, which is a European Online service has evolved a
“common command language. The language facilitates search on different retrieval systems
" using one language. The advantages of such language have been to avoid users being forced to
learning different search languages, and facilitating ease of use due to the familiarity. The
common command language has its own syntax and makes provision for various search
options which are not always implemented .on all systems. - o
10.6.2 Common Search Facilities ' _ _
~ 'Some ‘of the search facilities which are- commonly offered by majority of the search
software are being discussed below: : ' : o
i) - Searching by Simple Terms - . . _ |
This is by far the most simple and straightforward way of searching the -
database. The term could be a word or a phrase and is searched: in the indexing language of
- the system. All the records having the term are considered as hits. and would be
- retrieved. E.g.: Economic reforms '
ii} .ffoo!ean'-l,agié | o _ _
' By far the most powerful facility in any search software is the provision of search
formulation by using Boolean logic. Complex search statements involving combination of
several terms could be created using this logic. R
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This Jogic uses three operators, namely OR, AND, NOT. In some of the software
the logical operators are represented by the following signs: -~ . L
' ‘plus sign (+ ) for OR
asterisk sign ( *) for AND
minus sign ( - ) for NOT _ L
-~ Whenever several terms are connected to cach other by a ldgicéliOR operator,
presence of any of the terms in the record will retricve the record. _ -
Whenever terms are connected to each other by a logical AND;_opcratdr then
only those records which have all the terms are retrieved. ' : . _
~ When the logical operator NOT is pfesc_nt before a term 1t would 1f10‘t retrieve _fhé__
record(s) though the term is present in the records. The order of precedence for the _logical
operators is: NOT precedes AND precedes-OR. Expressions in the brackets; are worked out
first, starting from the innermost brackets. The logic is explained in the following-example:”
There are five Documents _in the database. They are: 12345 : -
The co'n'ccpfs discussed in these documents arc : A, B
The documents 1, 2 discuss only A '
- The documents 3.4 discuss only B. o
The document 35 discusses both A as well as B _
The relationships could be expressed by V@agrams. _
(Pleasc refer to Figures 2-4). ' ' i
The scarck cxpression A OR B (thent should have either the term A or term

~'B) would retrieve documents 1,2,3.4,5

Figure-2: Bodlea_m OR

The scarch cxpression A AND B (the ddcumem should have both thei terms) would
E retrieve document only 5 : '

Figure-3:Boolean AND
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The search expression A NOT B (the document should not have the term B. Even
though A is there rejects the document if there is B) would retrieve documents 1,2,

Figure-4: Boolean And NOT

- i) Truncation

The facility aliows searching by portions of terms and always enhances the number
of records for retrieval. Scarching by word stems by using the facility of truncation operator
retricves all the records having the word stem. eg Catal+. The truncation operator may be
represented by different special characters in different systems (+,$). This is particularly
uscful when the searcher. 1s not sure of the full term and alsoghen he wants to search by
all the forms of the term (adjectival, singular and phiral fm@r example, Organisation+
would retrieve organisation, organisations, organisatiogal etc. '

Similarly, to retrieve all documcnts ~ deali cataloguing, the search term
could be Catal+. This sort of truncated term seagches also retrieve unnecessary terms
. which may happen to have the same stem but are%!icvant for the search. Eg. records with
the term catalyst, catalytic would be retrigf®. The problem may be overcome by selecting
the terms from the dictionary of terms cr%f the database and selecting only relevant
stems. The terms generated as a resyjingf seafhing by word stem will be processed as though
they are connccted by the logical op ' '

Somc of the systems offer left truncation. eg. -+ structuring would retrieve

restructuring. Some offer both left and right truncation on  the same term simultaneousiy,
Some  facilitate middle truncation ie. provide facility to search for terms which have
* spelling variants not at the beginning and end but in the middle of the term, 6. cataloguing
would retricve cataloguing and also cataloging. By putting an appropriate symbol in the
portion of the term where there could be variation all the variant spellings could be retrieved
(American and British spelling variants.” Another feature could be availability of two
truncation symbols one of which represents a single character while the other represents
any number of characters.

To avoid frrelevant retrieval it is better to have a look at the related terms in the
database before  finalising the search statement. The command which is used for the
purpose is EXPAND which displays all the terms which start with the word stem being
scarched onwards. Similarly there is generally a feature to look at all the related terms in the
thesaurni displays.

iv) Adjacency
* For this operator to be functional the system should have a built-in feature 1o store
details of position of the words in the record. The facility is logically closer to an AND

'operator. The adjacency operator helps in specifying how a particular corcbination of
terms could ocetr in a vecord i a particular field. Eg. Abstract, title.

189 -




The search statement is formulated using the adjacency operators 1o search for the
records where the two terms or adjacent to each other, or separated from cach other by
specific number of words. Eg.: Organisation {W) behaviour, Appropriate (W) Technology.

Research (W3) expenditure where 3 indisates that no. of words apart the adjacent
word may be. the records baving Research and Development Expenditure would be a hit. The
use of (W) specifies the order of the words and looks for the words in the same sequence
as given in the search statement. eg. Technology(W) Transfer would only retricve records
which - have terms in the same sequence ie. Technology Transfer and not Transfer
Technology . : '

Another adjacency operator (N} which is offered by some systems can be used to
retrieve records having both the terms ;e{ijacént to each other but not nesessatly in the order
of the sequence of the terms in the search stafement. eg. Information(N} Systems would be
matched by records having terms Information systems and also systems information. -

v} String Searching

|

This facility is also sometimes referred to as free text seza.rbhir!:g . The facility
enables matching of group of characters mentioned in the search statement with the same
sequence of characters occurring in 2 record. This is particularly used as a last resort and
generally for the terms which may occur in a field for which the index file has not been
created. Eg: Publisher's name. For example all the regords with term  Academic press could be
searched. As a rule string scarching is slow searching is dope sequentially 1e.,
- record by record and locking for a matching pal characters somewhere in the record.

vi) Field Limit Searching

This facility allows the sea to specify in the search statement the field or
fields in which a particular torm _shoul¢#be’there. Only those records which have the term in

the specified field are rctrieved% i
For example, eaghy recoM in the database could have a ﬁcld callecii descriptors or

keywords The terms dc aspect are included if that particular aspect is being chiefly
discussed in the source. Mence, if a term is searched only in the field of descriptors it
ensures matching of highly relevant material as that particular term though' found in other
fields like title in some other records would not be retrieved. Eg: Resettlement/ {DE).

vii} Limiting

~ Limiting is another facility which could be used in the scarch statement to ensure
that only records falling in a specified range are retrieved. The types of himiting could be by
type of language of the text, the year of publication etc. Eg. Pollution control * YP > 1990

to retrieve sources dealing with pollution control and whose publication year is greatct than
1990, ' _ |

viii) Weighting

The records in the database are amalysed and the aspects considered significant
are identificd and are assigned values bascd on their relative iraportance. The term which
represents ihe core essence of a document is assigned the highest weight. Simijarly the
terms in the scarch statement are also assigned weights. When retrieval decisions are taken
by the system the total weight of the record is considered in relation’ to the search
statement. Orly those records which either match the total weight or exceed the total weight
are retrieved. Sometimes the display may be ia the order of decreasing order of weights .
which in other words means decreasing.order of refevance. | "
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10.6.3 Winspirs : An Example of a Search Software

Most CDROM databases come with scarch software mncluded. For example' any.
CDROM databases from the Company Silver Plag:ter mclude Winspirs software. Some
features of WINSPIRS are mentioned below:

I It can search multiple databases (say in a CD stack facility)
2. Free Text as well as fielded searches are possible. |

3. Search output can be ‘Limited' by Accession Number Penod Eocument Type, and a
host of other database specified fields: .

4. Sorting results is possible. Printing, Saving or downloading results is possible. The
~ display format, fields to be included etc can be changed at will.

5. Wherever thesaurus is p}ovided, terms can be expanded while searchjng.

6. Words in search output can be selected and in tum used as search worms: thus
sharpening the search is intuitive and easy.

7. Complete and comprehensive, easily understandable Help' is available online.
Database specific help is also provided. :

10.6.4 Librarian as an Intermediery

- All these factors' stressed the need for a 'L"ibraria_ﬂ@ experience in searching
various information systems and provide user services. Jhg profEsional should play the role
of a search intermediary and has to constantl date his  knowledge regarding
changing techniques, new search software and pew nidth@ds of knowledge organization.

Librarian as a search intermediary becomes rel 'when vou consider:

a) diversity of these online informa_tiv%ﬂs o S :

b) the traditional skills the Lipfyian s in formulating complex search statements
quickly ' : : ' :

¢} lack of fé‘miliarity of the end user with every system
d) _time sensifive aspects (cost) of online searching

e} special training needed in learning about databases features, search commands,
complexities in manuals

f) the skills of librarian in using thesauri
However, any search would become very mmﬁngﬂl and successful only if there is

close interaction between the end user and the librarian-searcher by way of understandmg the
: query, validating temporary results, modifying the search strategy ctc.

10.7 USER INTERFACES FOR SEARCHING

‘The most important change in the recent times has been the development of user
friendly interfaces as database products and services are increasingly being targeted to end
users rather than intermediaries, The falling costs of computer hardware and the tremendous
spurt in the population of computer users are the major factors for these developments.

The man-machine interfacc is one of the most important components of the
information storage and retrieval system. Several research studies have been conducted on the
interfaces users prefer to use.
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Some of the types of more popuia.;' user fnenaﬂy interfaces bemg offpred for using
the database products and services are bnefly discussed now. -

16.7.1 Commands

‘The input mvolves expressing the query statement using the commands of the -
system. The command consists of two componesis viz., the command word or function (snch
as Find, List, Print) and the other the object of the ‘,Gmmand {the term, word phrase which.
needs to be searched. E.g.: Libravy Classification ). _

Sometimes the commands could be abbreviated. They may have implicit values
and may sometumes bave default values. The advantages of command based input is that

generally it is easier {o formulate complex searches quickdy. |

The problem is the diversity and mnltiplicity of command languages and the
efforis one bas to make to gain familiarity with each. This problem has been addressed to by
the International Standards Institution in standardizing these procedures (ISOI TC/46/564)
and also emergence of & European common command language. Several successful efforts

- have been made to create front ends which converts the commands into the commands of
the system being used. |

i
This is the type of interface which is used by experienced users for accessing
databases offered by corumercial vendors remotely via telecommunication networks.

1072 Menus 9 |

_ Menus present vanous options from jwhich tht user may choose an appropriate one.
- The user keys in a number or a leiter or usd ° souse or a light pen to choose an option.-

Choosing the option from a menu ma}sr lead {hefiser to another lower order menu. In such a

case the original menu is referred to a own menu, Menus are generally suitable for
preferred by infrequent users als§ natve users. Menus may b_e frustr;aumg and time
consuming for a frequent user o £m. ! -

Another me'thod :
cases, the user has to be 1

put Could be asking the user to fill up the blanks In such
@ d to give relevant responses, | -

10.7.3 Natural Language Enterface

A natural language interface is one where the user will cxprcss his requlrements in
natural language and the retrieval system responds appropriately after processing the query
statement, The interfaces for inpui could be at different levels of user fnendlmess At one
extreme end they may use recognisable words with prescription of unnatural and strict
sequencing of the words. Middle category could be synonymous command \Ivords with the
interface being capable of handling ambiguous expressions. At the most advanced end are

the interfaces which accept quernies n the form of natural sentences. |
16.7.4 Voice ' -~ - |

By far the most appropriate medium for expressing requireiments iin 2 natoral
language could e voice. Voice input is also possible now and extensive research is being
carried owt t¢c make it acourate and appropriate. The requirements are recorded as audio
signals and converted into digital signals and matched with the system's language in providing
answers to the reguirements.

!
16.7.5 Graphic Indexing

i

By far the most simple and attractive inpui preparation which is being offered to the
users ic the graphic indexing or the pictorial displays, These ire being nsed| by muitimedia .-
products CD-ROM systems and Compact Disk Inicraciive systeins. They are targeted to the
general public, meorporating features that are simple to use. Tn these systems the uger chooses
. . : !
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a plcture (eg. contents page} usmg a mouse or any pomtmg dewce The plcture may lead to
another detailed picture which would give several other alternatives. Such devices retrieve
pictorial mformatlon textual mformatlon and sometlmes accompam d by sounds.

18.7.6 Econs

Icons are group of images representmg things or aciions the user may choose based
on the requirements. Icons can be considered equivalent to a menu but are ore attractively
presented. They also help the user to recall and express his reqmrements The user chooses
the graphic which represents his requirements. :

10.7.7 Expert Interfaces

_ The mtcrfaces use intelligent soﬂware to analyse and mterpret and also tries to

understand user's requirements to satisfy the user needs accurately. The software may also.
evaluate user perception levels and also decide user's styles. based on the user's earlier
interactions with the system. This u1forma.tlon is used n crca.tlng appropnato search
statements. : :

The preference of a particular type of user inteiface is dependent on the user's
-prior familiarity with the system. The experienced user such as a scarch intermediary would
be happy with a command 'language which affords quick and complex search strategy
formulation. Some systems offer interfaces which have a vanety of input options like
menus, commands, graphical displays. Based on hrs levols of famliarity the interface invokes
appropriate options. W i : '

- 10.8 SEARCHING THE INTERNET O

While on the topic of searching databa%linc and CDROM it is pertinent. to
mention about searohjng for information IntCrnet. As the information provided on the
- Net is coming from varied types of individs, institutions etc there is nothing standardized
about its contents, Format, presentatiéiYstyle, language, autheriicity, credibility, up-to-date-
ness, rehability are all subject to que The unit of retricval is the complete web page as
against a well defined and structured ‘records found in online databases familiar to thc
librarian. Moreover the information on the web can also vamsh

To search the web contents there are a number of search engines like Yahoo Alta
Vista, Google, Infoseck, Web Crawler etc. Most search engines have their own ways of
mdicating truncation, wild cards, Boolean Operations etc. Some prowde for Limiting also: say .
only web pages, only addresses, only imagcs etc. Searching the net is an art in itself Librarian
should be well oqu:pped to handle it and thus become an mtennedlary between the end user
and the NET. : . o

10.9 LET US SUM UP

The unit has discussed the features of ONLINE information systems and how they
could be accessed from remote locations. Also, discussed are the significance and utility of
the high density storage devices, the CD-ROM's, for information storage and retrieval.
Briefly highlighted the features of multi media products Discussed in detail various types of

~search -facilities available for searching computer based information storage and retricval
systems. The types of user interfaces being offered for these systems are also briefly
dlsoussed The role of librarian as an mtermodlary has been explamed '
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' 10.11 MODEL EXAMINATION QUESTIONS

I. ESSAY QUESTIONS _ : -
. 1) Write an essay on Onling and CD ROM da@. Describe the merits and demerits

. of each. .
2) Explain the role of command langua@londucting Online or CDROM searches.

3) Describe various features of s ing an online database with special reference to
Boolean Operators and thgisuse. Yllustrate your answer with examples.

II. SHORT NOTES -

a)  User Ir terfaces p@in Search Software
b) Different types of Databases

" ¢) Indian Database Industry |
d} Commonly prdviqled Search Features/facilities
¢) Searching the Internet -

f) Librarian as an Intermediary
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UNIT - 11 : COMPUTER NETWORKS

Structure _
110 Aims and Objectives
111 Introduction. :
11.2 Computer Networks - Basic Concepts
1121 Nodes '
11.2.2 Transmission Speeds
11.2.3 Network Conﬁgurat:onf]“opology
11.2.4 Transmission Media o
11.2.5 Computing Models. .
11.3 - Types of Networks
i1.3.1 LAN -
11.3.2 MAN
1133 WAN |
11.4 Telecommunication Networks _
11.4.1 Packet Switching Networks -
1142 Integratcd Services Digital Network (ISDN)O
_I15 INTERNET - Network of Networks O o
< '115.1 W’llaglsh}temet?
11.52 Internet Jargon o ?\
11.5.3 Advantag_es of Internet e
11.5.4 Services on the Net 2
‘ 11.5.5 Internet Qonnectivi@ o -
- 11:_5,6 Impact of Internet for th€ Librarian
116 Let Us Sum Up '

11.7 Recommended Books

11.8 Model Examination Qucstions

11.0 AIMS AND OBJECTIVES

The aim of the unit is to introduce you to the computer networks and their types. It
also aims to present some details of Internet. :

After studying this unit, you will be abie to

| . dcscnbe basic concepts of a computer net“ ork

- explain differenit types of nctwork _

o acquaint yourself with telephonic and ISDN networks
® appreciate the value of Internet for libra,ry wbri{;

® possess a basic understanding about Internet
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¢} computing resources, and jJwu eSOTCeS. |

111 INTRODUCTION

When a number of computers and computing devices (like printers, ploiters, routers,
pads and servers) are interconnected with an objective of sharing resources, the fesult i1s a
computer network Computer networks are set up for the following reasons: -

1} to share resources like printer, plotter hard disk and the like
.2} to share software
3) to benefit from work group or work flow environments

" 4) to enable dlstnbuted computing across a nmnber of machmcs shanng thc computmg
" burden : '

5) to access large computer systems for remote administration

The networks could be telecommunication networks, using a telephoiic system, or a

- data rietwork or both. The networks could be within an area of working, within an

organisation, between group of organisations. Dependmg on the distance between the nodes
a network could be termed as a Local Area Network (LAN) or Metropolitan Area Network
(MAN) or Wide Area Networks (WAN). There are also other type of networks called " Value

- Added Networks', which while using the transmission channels of a -wide area network and

prlvate swmchmg facﬂltles offer spec;allzed S@WICGS: o .
A Computer Network can be deﬁned as an connected collection of autonomous

computers', A Network can be defined as a things (called nodes) comnected to each

~ other: by links or channels. The channels ended for transferring data in digital form

at particular transmission speeds.

information resources which are istributed. The resources iticlude: a) databas_es_, b)software,

Networking is doze for ex goe’Ensfer of data or information. It facilitates the sharing of
m .

E

' 11.2 COMPUTER N TWORKS - BASIC CONCEPTS

"Each network has niodes and centralised or dlstrlbutod processung oapabllltles The -
signals are transmitted across the channels of the nétwork at the speeds the channels can

aliow. The speeds ‘and quality of transmission are dependent on the network configuration and

the transmission mcdla All these issues are. brleﬂy explamed in the following

- paragraphs.

11, 2 1 Nodes ina Network

‘Nodes in a computer network could be of three kinds. T ermmal nodesare those
where the user sits before the system and operates. Processor nodes are those which

 facilitate processing of information and also can be termed as Hosts. Switching nodes are

mtennedlate nodes which connect channels. eg. Telephone exchange
11.2.2 Transmission Speeds

The transmission speeds are the speeds at which the-signals can be carried by the
network with zero or low error rate. The transmission speeds are expressed as baud rate
which is the unit of measurement. The baud rate is measured as number of bits per second

(bps) or characters per second (cps). This also detormmes the type of application which can be” »

handled by the network
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1123 Network Topologlestonﬁgura’iaons o L,

Connoctmg one. computcr with another ‘computer is simply a straight forward task
When there several computers are to be linked we have to choose an appropriate one from the
dlfferent methods. Bach method has 1ts advantages and dlsadvantages .

Networking topologies are basically grouped mto 1) Point-to-Point type and n) Point-
' to-Mu It point or Broadcast type.

e g,

°
w _ )
. i} N o

h il ® P——a,

4 |

_ JJ-":;
i) Point-to-Point Topology: _ .- _
~ Figure 1; Point to point Network o Figure 2: Point to multi-point

_ This type of .' networkihg"is' a fixed one. In this we figd star, hierarchical and loop'
-arrangements. Each computer in this topology can commupica® with its neighbours, but
depend on those nolghbours to relay data or commands to other _putcrs on the network.

The Star topology is an extreme example o @ -to-pomt configuration because
every node on the network must communicate theMefntral computer. When this single
controller is inoperative the network is down- fc:%ﬁcal computers. In the hierarchical or
loop arrangement all computers are conn@o all other computers in a fully comnected
network. . y S '

Figure 3 Star Topology : Figure 4 a}_]ierarchioall.fqupoiogy _ ' Figure 5. Loop Topology .
1) Broadcast T opalagy _

. Thls con51sts of Bus ng and Satelhte conﬁguranons The fundamental concept
behind this topology is that message is placed on the bus or in the ring, or is broadcast from-a.
satelllto The message contains the name of the intended receiving computer node. Though all
coinputers receive the message constantly, the specific computer to. ‘which the -message
addressed. captures the message and: stores it. Only one node can broadcast a message at a
time. There are two very popular broadcast topologlos in use today thc bus based Ethernot
and the. rmg—based Token ng Network.
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Figure 6:- Bus Topology : Figure T:ERjng. Topology : F.ignre 8: Salellite 'fop'o'logy
11.2.4 Transmission Media ' - |

There has to be a medium to connect two nodes. - The medium needs to be strong
~ and robust in terms of physical maintenance. The length and the quality wtll determine the
cost. The transmissions speeds required for ensuring continvity and completeness of
different types of messages, textual, graphic, video, audio are different. The tra.nsm1ss1on
‘medinm should offer the necessary bandwndth for transmitting the signals.

In other words gach type of message requires a particular freqnency ‘and the
_ oonnectmg channels should provide the bandwidth to transmit the sngnals and messages.

The factors which affect the perform of the transnmssnon media can Be
summansed as follows. : . _ ;
o cost o | .
. case of i_ns_tailation o O
. capa_cit)t (bandwidth) ?‘ :

® attenuation { sign ion ¥ -

* immunity fr%troma‘gneﬂc mtcrference (EMI) _ :

: In -a Local Arca ork the nodes are generally connected by a cable The time
’ testcd medium which has proven robust and also a low cost option is the twisted pair or
coaxial cable which is primarily a copper conductor. Another very powerﬁnl medium is the
optical fibre cable which involves optical techniques for: transmitting i messages. The
~ medium is costly but offers a. lngh range of options for transmlttlng dﬁeront types of .
messages at hlgh speeds. : . e . :

I
For short distances copper cables are adequate with data transfer rates of I and 10

~mbps. Optical fibres have bandwidth of 100 - 400 mhz and offer Sufﬁment capacity for
several high speed data channels. - A :

To carry 31gnal over long distances over copper cables, repeaters/boosters have to be
used at specific distances to amplify the signal. Laying long distance cables with repeat ers’
would increase the cost of the network and decrease the- effi olency over long distances.

11.2.5 Computmg Models

Another - important component is the eomputmg model to be a.dopted by the
network whether it should be centrallsed computlng or dlstnbuted computmg

) The Centralised computing model may have one. server and several dependent nodes
E. g Client Server Model. _ . !
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: The distributed computmg model has several -servers and dependmg on thc' _
requirements- at the nodal level the nodes are connected to the server(s) The model is also

called as "Peer-to- Peer Model’
i) Client-Server Model

The idea of a server in a nctwork is to facilitate sharmg of resources. One of the '

popular models is Clisnt-server model, where a particular node is known as the server and

the nodes which are connected to that server are known as the clierts of that server. The
+ Client-server network model 1llustrates the idea of sharing the penpherals ‘Some of the
servers are:

a) @ pﬁm server - the node performs all'the printing of files

- b) @ terminal~server (termed Terminal Concentrator ) - the terminals in the
network are connected directly to the concentrator which in turn is connected to a
network. The terminal accesses the control processor through the concentrator
which handles all the communication trafﬁc - :

<) adisk server - whlch provrdes a large amount of secondary storage to u.crs of the
network. - :

ii) File Servers Another type of server namely a file server (&) is the file handling

equipment in a network. A file server supports the concept of a file. The standard -

operations are create, delete, open close read ancl wrlte and server also enables sharing
ﬁles : :

Users interface is avaﬂable to the file server via other wgrs or directly to the file server if
desired. The database server acts as a server to the Uger agd also as a client with respect to
the file server, Similarly different types of file sygiems BfSed on different operating systems

such as MS-DOS and UNIX could be supported e file server.

i} Distributed Systems: A distributed ing system Incorporates all the above types
of components. For instance, the printer profgssor and servers are connected: together viaa

network, The users are offered 3 computing environment and are not required to .
know the underlying details of the are. An operating system takes care of everything -
like naming to mterfacmg various components The operatmg system software is referred to

as Distributed Operatmg System.

11.3 TYPES OF COMPUTER NETWORKS

Computer networks are broadly divided into three types 1. Loca] Area Network

" (LAN), 2. Metropolitan Area Network (MAN) and 3 Wlde Area Network (WAN).

11 3 1 LAN (Local Area Networks)
'

N

LANs are the outcome of technology in the early 1970s and typ1cally cover’

speeds up to 16 million bits per second and cover-areas of up to 1.5 Kms. Three types of
LAN are ﬁelng discussed. viz. Ethernet Token ng, and Arcnet.

i) Ethernet

In Ethernet, the most widely used type, communicating. machines are connected to

a coaxial cable via transmitter-receiver stations. Stations can be connected to the cable any

Where, and they can be extended by using repeaters, Data is transmitted by stations in -
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paekets waltlng fer each to be acknowledged 1f there is a collision between packets, each
station stops for a penod and then tries again. i
i_i) Token ng l

In Token Ring systems, stations on' the nctwork await the arrivaliof short bit
sequences called tokens. A station reads a token addressed to -it. It transmiits by entering
data into an empty token. In ring system, emfity data packéts/tokens circulate like empty
containers in-a pneumatic tube system. When a station wants to transmit, it detects an empty
packet, enters address and data, and empties it after the message has been | received ‘and
comes -round again. All stations examine all packets but accept only those addresscd to them.
The electronics is mexpenswe and twisted palr cable is used. = :

iii) Arcnet
* Arcnet, the third type, are a variation of the token ring system. LAi*Is are used to
inter-connect -microcomputers, workstations, minicomputers, or mainframés, or to share

expenswe resources connected to the network such as ﬁle servers or large pnnters

| iv} MNS Hardware and Softwaré Opt:ans :

Connectlng computer systerns w1th1n a us through a network has' two ba51c_
"purposes sharing the software resources ' the data or information rcsources
~ scattered through out the campus with erfering in maintaining thelr individual
existence. For example, buying wwultiple legw€pies of a word processor software and
- installing it on each computer is not ¢o tive ‘compared to opting for a network version
of the software and installing it gpgne mMaching and making it available through the nctwork.
The latter decision saves not onl@ny'bu’t also disk space on all the machines. " .

Similarly, in .a %ardware like printers, can be shared and better utilised by the
network . users by .mini g the idle time of the printer. Secondly; the databases
maintained by individual departments in a campus are made accessible to other departments
even though with reduced privileges. For example, the sole authority in developing and
- maintaining a bibliographic database may be with the library and documentation departments
of an organization, yet database services are made available to other deparhnents on the
campus with pnwleges only to search the database. -

Novell Netware DECNET, and Banyan Vmes are some of the well known network
software / operating systems available at present. In a LAN; the network software and the
common application software along with data files are stored on a server (usually 500 MB)
and two or more PCs/workstations are connected to it. The PCs/workstations connected to the
server get software and data from the server and process it. The output may be redirected to
the server or to a printer. Individual user specific software and data files only are kept in
the PC thereby reducing the load on the server system. LAN system pr'ovided with .a
gateway {exchange or switching device between two computers working on two different
p]atforms) can allow the user to have access to an external (MAN / WAN) network

11.3.2 MAN (Metropolltan Area Network)

I

- A MAN is a kind of super LAN fi ber op‘fle ring network operatlng at 150 Mbps or
more over an area of about 50 Kms. In setting a MAN, or2 might use a combm_anon of
several types of media: Community Area Television (CATYV,, twisted pair, optical fibers,
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radio links ot Lme—of-51ght Optlcal Commumcatlon lmks Bccausc of the broadband ca.pacxty
of MAN, Voice, Data, and video car all be carried simultanecusly. '

11 3.3 WAN (Wlde Area Networks)

. The term is used to descrlbe any network covcrlng a large area, presumably larger
than & MAN. All communication networks like NICNET, ERNET . in India and TELENET
and TYMNET in USA, and the Internct fall. to this category. In the case of internet,
however, it is not a single network but a network of several networks, as we shall see a little
later. These networks make use of telephong lines, underground coax1al cables, l‘l‘llCl’OW&V"
and, satellite commumcatron facilitics. : '

Some of the hjghly utilised large geographical arca networks are telecommunication -
networks and several MANs and WANs are utilizing thelrﬁaNej Works of blg muitinational
corporations like MCI, AT&T, Sprint bclong to WAN c,.-’ Py

~Figure-9 shows the dxstances covered and transfer ratcs of LAN MaX aed WAN

tarates (Mbps) —
S :
S I .

LAN. B
(4 SBDN .
10_1"‘_ -
-2} |EPABX @ PSTN ' '
1o LAN | MAN i TDM
. -3 L : | . ) 4 .
R S ey i | R — — e
Q.I . | " 10 1(_)(} _ FEOXX) 10,000
' '[')ismncc(km) =

- Figure 9: Networks Distances and. Speeds
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11.4 TELECOMMUNICATION NETWORKS

The best- example of a telccommunication network is the Public Switched
Telephone Network (PSTN). PSTNs carry analog signals as they are meant to
transmit the same. They connect various entities which are. geographically apart to
communicate with each other. The entities could be telephones, facsimile machines,
teleprinters, computer terminals. These networks are the most extensive and are -
ensuring world wide connectivity. '

A public network is available for general public. A dedicated network has
" nodes connected by a leased line either separately laid or drawn from a public network.
The dedicated lines are costlier and naturally offer quicker communication and noise
free transmission, and are available all the time for the' exclusive use of a single user.

" The telecommumcatlon networks could be used for sending data or receiving.

. data but the digital signals of the computer need to be converted to. analog signals. This

can be done by connecting a modem between the computer.and the telecommunication
networks.

. The Modem converts analog signals. into digital_ signals and digital signals
into analog signals. While sending the data the Madem converts the digital signals from -
the computer o analog signals for trapsmittd information on these networks.

‘Similarly the information received as analgg sighel€ via the network are converted into
digital signals by the modem and transmithe computer. - o

11.4.1 Packet Switching Nem?\ R - R
;Whén. data is transfe m One computer systém to another, either the whole

message can be sent in one go a%it happens in Message switching or the message may be
- broken into «mall pieces nt as it happens in Packet switching.

The message is broken up into different packets at the beginning. Each packet
has the address of its destination and information regarding the WNetwork user
identification and the packets aré transmitted via available paths. In fact a packet of
size of less than 1 KB has Packet ID, Message ID, Message Size, SoarceID Destination
ID, Number of Packets, and of course actual data itself. : :

Near the destination, they are put' back together again in the original order. In
other words, portions of différent messages may be going together along the different
‘paths with the necessary identification and destination address. The portions are
reassembled in the original order near the  destination and the complete message is
transmitted to the receiver. ' :

The terminals may be packet terminals (PAD's) connected directly to a data
network or normal characier terminals: which are initially connected to a PSTN
which is in turn connected to a special node of a network called a Packet Switching
Exchange (PSE). The conversion of mcssage to packcts takes place at the node. -
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‘Figure 10: Travel of a Packet '

Advantages uf Packet switching -

The advantage in packet switching is that when a p@ not received properly only
that small packet needs to be re-sent. More over, in swiighing W€re could be problems of the
receiving end overflowing the message storage capathc case of large messages. This
problem is also avoided. Again, when a farge messag®wis#being transmitted, if an important
urgent small message needs to be sent, in messagd& Sighing one has wait till the previous long
message is sent. This is no problem in Packesgswitghing. Packet switching is faster. It ensures
a better method of transfer using differem@ue routes. ; .

The idea of these. netw as to capitalizc on the under-utilization of the
telecommunication channels with echanism - for transmitting data via various paths -
whichever is rclatively free. The packet switched networks opérate on this principle. Data
communication networks like TYMNET and TELNET in the U.S are good examples of
Packet Switching Networks. In India I-NET is a popular X.25 Protocol ‘based Packet
switching network service offered by BSNL. Internet also uses a- packet switching method
with the protocal called TCP;‘IP :

11.4.2 Integrated Services Digital Network (ISDN)

ISDN is an 1mportant development in the field of telecommunications in recent times. .

The need for an integrated services network was, felt by the society as the data to be

transferred has been becoming too complex and at the same time the cost of establishing and

using ‘independent networks i$ prohibitory. A sophisticated signaling system is needed to
support the transﬂ,r of data, voicc, lmage graphlcs v1de0 efc. ' : :

ISDN is an mtcgrated dlgltal network and supports w1de range of services - voice and
non-voice; telephony and data transfer; images and video. Digitization starts at the sources
and digital switches and paths are established with a small set of interfaces. It is an intelligent
system with service features, maintenance and network management functions, all integrated.
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ISDN allows two simultaneous calls on the existing pair of telephonc lines unlike
present system only one call on the line. These two simultaneous calls could be of any type -
speech, data image or video. A wide range of services can be availed for resu;iennal as'well as -
business purposes as the subscnbers will have full connectmty o both national and
mtematlonal lines. Call set up time 1s Just about 1-2 seconds

In the- ISDN, the telephone line is termmat on a common box, called the network
termination. The common box is usually mstall sulscriber’s premises. Depending on the -
internal wiring, upto-eight terminals can be gonmedved. These can be of several types, for
example, ISDN telephone, PC, video phoncconferencmg equipment, etc. Fax machines -

and modems can also be connected to the intSsalwiring with suitable adapters. However, the
PC to be connected needs an Add—on Card’ PCs can transmit or receive files af a rate
of 64 Kbps in a smgle channel in two channe]s) '

ISDN “upports thc follo serv:ces
_ l_' ¢-nail

o teletex

. v:ideotex

. dlgltal facsimile

clectromc fund transfer
.document storage and transfer -

1mage a.nd graplnc cxchangc

e e,

audlo and wdeo conferenclng
. automatlc alarm semces (g medlcal pohce ﬁre)

Among ISDN subscnbers telephone uscrs can avall a number of new Eaclhtres

1, Callmg Line quntlﬁcatlon Presentatlon
2. Calling Line Identlﬁcatlon Rcstrlctlon -
3. Advice of Charge
4_. Call _holdmg

5. Closed User. Group
6. Call Forwarding
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The speed of transmission is 64 Kbps to 128 Kbps. Video conférencing using ISDN
lines is becoming increasingly affordable. For better quality Video Conferencing one needs
three 64 Kbps lines.

11.5 INTERNET : NETWORK OF NETWORKS

‘The basic objective of any nctwork is to ensure sharing of resources and sharing
of information quickly and efficiently. The network enabies the sender and the receiver of
information to communicate with each other and also send and receive information.
Some of the basic services which are handled by these networks are electronic mail, file
transfers, providing access to non commercial and commercial (‘atabases, unorganized
information such as opinions, views and news. '

The most popular among the networks which in real ferms is a network of
networks is the INTERNET. Some of the important features of the network are discussed
below. In this section; We shall first introduce the topic of Internet, then lock at some special
words connected with Imternet, discuss how to get connected to the Net, <..ve services -
available on the nct, and then what anyone can do with Internet. Finally soms points of
Interest to librarian are listed.

i1.5.1 What is Internet ?

Intérnet is a network interconnecting several netwo MVErsity, busmess military
and government and public institutions and mdividyete Thf: Internet is made up of LAN,
MAN and Wan, connecting computers for organizy hil over the world. These networks

are hooked together with every node from ggegula™ial-up phone lines to high-speed
dedicated leased lines, satellites, thereby remo%graphic and national barriers. _

The Internet is & network of cm@ﬁ\etworks. It encompasses the entire globe. You
can look at as a gtant global ency edia™t is the best nstance of a coopcrative movement.
It is a universal service connecti rent types of networks. - Internct is not restricted in
size. Internet is a virtual network sy¥tem and as well an virtual mformation store . It is a -
physical maze because when vou are searching you do not know where you are.

Internct: is growing very fast in recent years. The Internct has doubled in size every
year since 1969 In 1996, 10 miilion computers joined the Internet. By July 1997, 10 million
more joined. In 2001 there were 300 million Internet users. Soon, everyone who has a phone
is likely to also have an email account or use Intemet in some way.

11.5.2 Internet Jargon

We come across various terms when we use or read about Internet. Some of the major
Internct terms are given here for your understanding.

(1) TP Address:

Every machine on the Net has a uniqué number as its address. It is a series of four
three digit numbers in the range 0 to 255, separated by a dot. It looks like:

208.182.19945 .




Here the last group of numbers (45 in this caso) refers to the host machme and the rest
“of numbers refer to the netwoirk to which it is connccted. IP address can also-translated as a
name understandable by human beings like: WWW.manage.gov.in

(2) URL: Universa] Resource Locﬂfnr.

~Itis an. address of a speclﬁc page of information on the Intemet An example of an
URL is gwen below: : -

http://www manage. gov.im‘oub’li_oationsfbulletin‘html_ '

This telis us that the method of reaching or contacting the Internet site is by usmg a
“protocol called http (this is the web protocol. fip, telnet are other protocols) The actual
Internet machine is at: www.manage.gov.in. Within this machine there is' a file called
bulletin.html in a directory calied publlcatlons In short URL tells excatly where to locate a
) wob page .

Q) TCP!IP:_

Transmission Control Protocol (TCP) creates and " recombines packets, ensures
correct ordering at the receiving end. Internet ProtocoI(IP) locates desired computer on the -
lletwork :

| '(4} World w.de Web: 0

g VVWW or World Wide web is a’ 'on the Internet allowing persons to keep
* information on a computer such that ¢ connected to Internet can reach that computer and
‘access the information, download it% it. Web Pages contain multimedia information
where text, graphics, motion pi s, altdio clippings may all. Be clubbed together in the -
same-document. A web page al%}rper links. That is you can go to another page located
somewhere else (mywhe@t ¥ it can be on the same machine or anothér network far
away). . o o : _ ) .

A web page is creatcd using a mark-up language called- HTML - Hypertext. Markup
Language. Html for example tells your computer:to show some portion of the text in Big fonts
or underlined or on the next paragraph Etc. Among all the services on the net WEB has
grown inicredibly fast. Hence everyone is interest in it. : :

(5) Browser:

A web browser is a program which is used to visit web pagcs The two most well-

- known web browsers aic Netscape Navigator and Microsoft Internet Explorer, which are
used by the vast majority. Other browsers likc mosaic, cello are available as well. Browsers -
help you locate a page of information on the net; after you have it displayed on your screen,
you can copy it; mail it; save it as a file with all links, pictures etc; or print it on your printer.
Browsers holp us see text, pictures, color and also see video clips and listen to music clips.

11.5.3 Advantages of Web

- What can yo'u do if you get connected to the Internet?
- a) Purchase books gifts online - * '
b) - Publish your own papers and books
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o) Visit web sites .
d) Send and Reecwe Electromc mall
¢) Read and post articles in the news groups
f) Down load files to your PC |
g) Chat with other users oﬁ-line .
h) Play games with ethers on-line
1) Access on-line multimedia including radio a.nd video broadeasfs
| j) Search the Internet for Information
'k) Subscribe to electronic newsletters, e-zines efc.
1} Join contests | ' .
m) Contribute artlcles ‘and other matenais
n) Do on-line shoppmg
0) Web based learning
P On-line placement {One can post his resume)
q) Create your own web site
r} Send flowers or gifts to chers '

s) Finda pei?sons details - 0 _
11.5.4 Services on the Internet ' o Q o S '
The basic facilities provided by vendors ernet subscribers include remote log-in, .
-rnall and file transfer. _ - o B

(1) Remote Login fa_eilitates a user {0 get%ed to another computer on the internet and

thereby have access to all the progrageey and ¥ata on- the' remote machine. What you can do

- after getting connected to another ma epends tpon the permission granted to you. Most

. University Library catalogues can be ré4chéd via Telnet (Remote Login) and searched via
catalogue or OPAC programs. e -

(2) Electronic Mail helps you exchange personal rhessages (In view of the importance of
Electronic Mail, Unit 16 deals with this topic fully as a part of Office Automation Tool).

(3) File Tmnsfer 1s a facility with wluch large ﬁles of 1nfonnatlon can be obtained from
other machines. Communication between two Internet nodes is provided by the protocol
TCP/IP (Transmission Control Protocol/Internet Protocol). A program called fip (File
Transfer Protocol) is used to get connected for file transfers. Files can be plain text or binary
files containing pictures, programs and the like. Many fip sites (places in the computer
" network where files are stored for dcmmload) are free : '

(4) World Wide Web: We have seen some details of WWW earlier.
11.5.5 Internet Connectivity [

_ One can get connected to Internct by subscribing to the serwees through an Internet
Service Provider (=ISP). There are more than 45 private and government organizations acting

as ISPs. They cover almost all cities in India. The, charges vary for Intemet Connectlon is
about Rs 10 per hour All of them prowde Email service free. : '
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" Dial up connection is the simplest. But it is slow. For companies and ofices leased line
connection at speeds of 64Kbps are needed. If we frequently download video, music etc then
again we need fast connectivity, Nowadays, WEBTVY is a method by which the Home TV can
act as an Intemet terrmnal and the connectlon is given by TV Cable compames

11.5.6 Impact of Internet for Librarians

1) Library and information centers may limit their database development activities  to
house-hold documents ' only. Having direct access to specialized databases world
wide {e.g. AGRIS, MEDLARS, databases on DIALOG) through Internet ‘may prove to

bemore economlcal

2) Electronic Mail with connectivity to mtemet can be used for exchangmg messages, filling
- inter library loans, forwarding texts in digital format ctc. While performing online
searches the search results can be sent directly to end-user's mail box. '

3) Inicrnet resources span thousands of libraries and their collections. At-the moment OPAC
of several libraries including Library of Coungress can be searched via internet. Large |
‘number of newspapers, journals and full text versions of several books and reference
materials are all available on the Net. : : '

. 4) Several magazines and publications are available 0 : on the net in Eléctronic form and
... not.in printed form. Librarians could benefit ft ‘copy publications’ via internet

are available on the Internet. Right lassification; cataloging to "Yellow Pages for

Libraries" varied types of infopfi3fion-dre-available on the Internet. _
( Refer course-03: Informati®y essing and Retrieval, Umt—lS for ‘more detaﬂs on

internet’), Q '_

11.6 LET US SUM UP

~ access. Q : _ L
5) Hundreds of sources for helping the% 1o discharge lﬁs functions morc efficiently

- This unit has discussed some of the basic issues and components related to
computer networks. The components discussed include nodes, the transmission media and
the data transfer speeds. Issues like network configuration and computing system models-
have been briefly highlighted. ‘The types of network: configurations and types of networks,
especialiy LAN have been discussed in detail. The utility of telecommunication networks
and principles of data transfer like packct switching have been briefly described. ISDN
has been mentioned briefly. The features of one of the most popular network of networks,
the INTERNET has been discussed in some detail.
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11 8 MODEL EXAMINATION QUESTIONS

1. ESSAY QUESTIONS

~1) Explain the basic c.oncepts n Computer" networks and tgpe networks in use.

2) Discuss the role of telecommunications i computesagtones: v
3) Describe Internet, its services and facilities. DiscH ) impact of Intcmep_
- onlibraries ? ' : | ?\ - ' .‘

II. SHORT NOTES' . |

' a) Internet Services ' @
‘b) Tclccommumcatlon Networks '
c) Local Arsa Network ' '
d) Facilities in ISDN

¢) Internet Jargon
f) Packet switchings
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UNIT - 12 : LIBRARY NETWORKS |

Structure '

12.0  Aims and Objoctives' . _
VAR Introductlon : o - ' o L
12.2 .lerary Networks - Need &Requlrements | _
'. 12.2.1 Need for Library Networks ' I N
1222 Reqmrements for Establlshmg Networks
123 International Networks : OCLC - '
123.1 Goals and Objectives -~ -~
1232 Activities | o
124 Library Networks : Indian Scenario
12.4.1 Library Networks Indian Scenario
1242 NICNET |
1243 ERNET

1244 INFLIBNET 0

1245 CALIBNET N :
1246 BONET : O: L
12.4.7 HYLIBNET ?s o .
124.8 SIRNET Q§ A -
1249 BTSNET - s
12410 DELNET@ - - :
12.4.11 MALIBNET o o
12412 PUNE-NET = _ _ . :

125 LetUsSumUp. o

' |

12.6  Recommended Books

12.7 - Model Examination Questions

“12.0 AIMS AND OBJECTIVES

: This unit aims to introduce you the library networks. The unit broac!ﬂy covers the
need for' llbrary networks and also explains in general the requirements fdr establishing
- networks, the features and activities of 1nternatlonal library networks andldetalls of the
llbrary networking activity in India. = i

- After studying this unit, you should be- able to co : |

e  distinguish between computer networks and L:braryflnfonnatlon Networks
appreciate the: necessity of library networks for resource sharmg '
‘get an idea of the requirements for ostabhshmg such networks _
describe the services of OCLC '

_ discuss the activities of important iibrary networks m India. .
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12.1 INTRODUCTION

Interconnectivity of computers via computer networks greatly enhances the utlhty of
computer systems by promoting saving of resources and by enabling remote computing, onling
searches, etc. A look into several networks in India (some of them purely computer networks
hike INDONET and some others are bibliographic networks) is worthwhile. Advantages of

networking Computers have been studied in Unit 11. This unit concentrates on use of such
_' Computer networks for sharing the resources of several libraries.

We shall see bneﬂy differences between Lrbrary Network, Blbhographle Networks -
Information Networks and Computer Data Networks

When a group of Libraries get together and forrn a network . (w1th or w1thout using
computers) we have a Library Network. The sharing is in terms of catalogues,  resources,
people, experience etc. Benefits are extended to all member libraries on mutually agreed terms
and condltlons Examples are DELNET, BONET, MALIBNET etc.

Library Networks may be local regional or national depend:ng upon the scope and

" geographical coverage. BONET is local as it covers libraries in Bombay. INFLIBNET is

national as t covers entire India. DELNET is mostly local but extends its membership to

external libraries as well and is in the process of becoming national. We do not have regtonal
Ilbrary network as such in India. - -

Blbhographre Networks and Information Networks are Wher terms closely related to
Library Network. In the case of Library Network: only m3gbeg libraries share resources.
Mostly they share catalogues of their collections. Bibljessaphic Networks on the other hand
are created on specific subject area. The emphasis is-ny member library but on special
topics. ATOMINDEX of INIS is an example her . '
Information Networks contain and 'djs% information not only on books and
Journal articles but on all other types of m s as"well. Data bases of Information networks
contain not only books but also numeric an tatistical data per se; graphical information, fult
text items may also be found. Da s created by National Information Center contain
~ information needed by planners e@evelopmental agencies. When they are used on
NICNET, they may be called Informatl Network

Computer Data Networks, on the other hand, aim at providing connectivity for
_carrying data of any type not just bibliographic. Here the emphasts 1s as a data distribution
medium not as much for what (content) is being maintained or carried. Computer data -
networks have already been discussed. Andhra Pradesh State Wide Area Network in AP
(=APSWAN) and Satyam—Net of Satyam Computers are examples of Computer Data
Networks. . '

12,2 LIBRARY NETWORKS - NEED & REQUIREMENTS

Wie a number of computerlsed lerary Networks in different countnes for the purpose
of sharing information resources. This Section dlscusses the need and various requrrements for
cstablishing the hbrary networks.

12.2.1 Need for Library Networks

Escalating prices of periodicals and -other published information, increased
publication activity and reducing annual budgets in libraries have made it necessary for
bibrarians to “cooperate with each other - more extensively than before. Information is
expensive as all the activities right from acquisition to cataloguing, indexing, storing and
retricval are all costly. Morcover users of libraries have started demanding better services and
logk for value addition in services and products offered by hbrarles
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Therefore, costly resources need to be shared so that users can have access to the
combined resources of more than ome library in  meeting their needs. Tremendous
advancements made in the field of Information Technology now offer very many alternatives
for networking and resource sharing among the geographically dispersed and remotely located
library and information centers. A library network is thus a formalized arrangement between
two or more libraries to facilitate the sharing of collections, services, databases, database
records software and hardware. Shafing the experience of personnzl is not excluded.

12.2.2 Requirements for Estabhshmg Networks
The basic requirements for. establishing a library network mclude

1)  Organizational structure that prowdes for fiscal and legal responsibility,
© planning and policy formulatlon

2)  Identification of nodes along with specrallzatlon in collection ‘bulldmg and area
limitation; o

3) Collaborative developme_nt of resources among nodes ;

4y Ideﬁtjﬁeation of levels of services that can be provided by the nodes (e‘g. referral,
document delwery, datahnfonnatlon etc.) . '

5)  Identification of patron groups along with their respomlbllltles

6)  Common standards for blbllograp description and eommunlcation among
© nodes : ' |

) * Establishment ofa communmsys m is imperative ‘

8)  Switching capability that he onnect with other national and _intemational -

‘networks : : _ . -
9) A central databasppd sftware to help in locating the needed items within the
network Q; ' - '

- 10) Guideiine% cohtent selection of the network based database
nc

11) Evaluatio ria and procedures to provide feedback from users and operators :
for better management of the network services

12) Trammg programs in the usage of network fa0111ty

123 INTERNATIONAL NETWORKS OCLC ! |

_ _ A fulIy ﬁmctlonal and mtegrated mternatlonal library network is the OCLC network
The network and its servmes are bneﬂy discussed below:

_ The best example of a wide area Library network which has been the toreh bearer
- -for all other networks is the Online Computer. Library center networln The network is
* international in. ‘scope and ranks as the best in terms. of magmtude quahty and diversity of -
services and most 1mportantly, pursuing its goals relentlessly. The efforts-were sustained and -
_ continuous in integrating_latest technologies. Initiated by an .association 1&1 the year 1965,
‘the network  was established as Ohio college Library centre's network to forge
networklng betw een academic libraries in the state of Ohio.

12.3.1 Goals and ObJectwes

The primary objective as deﬁnecl Imtlally "all for the fundamental pubhc purpose '
of furthering ease of access to and use of the ever expandlng body Ff world wide ...
education and knowledge". '
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Even today the objectives arc being pursued with increased vigor and  the
phenomenal utilization of- the network proves beyond doubt the usefulness of such
networks. Staiting from serving libraries in acquiring and catalogumg books, ' generating
custom. prmted catalogue cards;. provrdmg location informiation and arranging inter library
lozins, the OCLC has grown into providing online access to databases, taking a lead m
' developmg tools for better end user.access to networks like Internet. :

"The succéss and hlgh utlhzatlon of the network has been poss1ble because of its

\ ~ efforts to pursue the followmg goals

¢ provrdlrig tools and produicts for the libraries which would reduce dupllcatlon of

eﬂ‘orts ancl the costs

e prov1de tools - which would ensure qunck access to information and |
hetter utilisation of resources and semces '

* ‘maintaining  excellent inter llbrary alllances and relatmnshrps Wthh
enhanced access and utlhzatlon without in anyway affecting their autonomy

o facilitating end-user to access, identify, and ensunng fast and rcasonably
pnced dehvery _

12 3. 2 Actl\ntles

Some-of the activities are regular and some are adhoc i i ature For lnstance besides
the activities mentioned earlier, the OCLC undertook specifig
libraries like, retrospective = conversion of catalogu@ - INE catalogues, offering

computer based products and services that the librarie t afford to singly acquire.

i) Skared Catalagumg :
as bed shared cataloguing which reduced the -
cataloguing efforts of the individual librari¢ ¢, hit rate of finding a catalogue entry for the
~ book already acquired increased from 66% %, 1971 to 94% in 1993. The members belonged
to only OHIO state during 1967-71 v 1973 outside members . Were admitted “and by
1977 libraties belonging to 38 have become members, From 1971 to 1994 the
' number of partlmpatmg 11brar1es 1ncreased from 54 to nearly 20, 000

The major eﬂ'orts of the network

i) On[me Umon Camlogue

Onlme uhion catalogue had about 30 rrulllon records in: 11994 and is growmg at the
rate of 2 mrlllon records a year. Moreover, the nymber of i lnqumes ‘or transactions reﬂect the
utility’ of the Union catalogue. During the first two decades, the system has. grown from .
responding to 54 simultancous users to 4000 and with improved hardware and software
support it is able to respond to users in a fraction of a second. Everyday user's enter nearly 4
mllhon cormnands lnto the system nunatlng well over-500, 000 searches

By March 2001 the catalogue grew to 44 mnlhon records covering 800 rmlhon l:brary
holdlngs 450 languagesl OCLC provrdes access.to WORLDCAT - a massive catalogue of
library holdings: One-has to pay a-one time’ fee of $350 for proﬁhng the llbrary as a user.
Software needod to access WORLDCAT is given: frec :

iti) New H ardware Support

In teims of mfrastructure in 1990 OCLC moved to-a new centre updated its
hardware and created better telecommunication systems support, In 1992, the migration of
all the earlicr systems to new hardware was completed and most importantly without
- causing miich inconvenience to the users of the network. The new hardware ensured higher
speeds, lesser floor “space. With the improved hardware it could integrate various
subsystems like cataloguing module, Union Listing module and ILL module.
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w) Inter Ltbrar'y Loan Servtces

‘Several features are being added which monitor Inter Library Loan| patterns and
simplér ‘administrative procedures for libraries, This was taken care by the ILL fee
management system the OCLC Inter Library Loan service which was activated in 1979
grew in stature and in 1993-94 fiscal year around 5400 libraries arranged over 7 million
transactions on OCLC Inter-library. loan system. The transfer of jrequest forms
-~ electronically has further reduced the . administrative work in the libraries. = Several
software programs are being developed to process the large ILL transactions data to get
“insights into the lending and borrowmg patterns of libraries and several other mterestmg
facets. ‘ . : - - |

v) Ltterature Search Servxces

. Introduced in October 1991 the FzrstSearch service offcred users facilities for
ONLINE searching of important databases. The service initially provided access to six
bibliographic databases and is” able to offer databases covering several disciplines, full-text
databases and also direciory files. FirstSearch is also making images from 1000 popular
academic journals and making them available as a database ‘ .

vi) Tools for INTERNET |

Thc OCLC has developed a comprehenswe database of INTERI‘FIET accessible
resources to serve as a tool for INTERNET explgration and delivery. The database isa
coopcratwc effort and describes the source, its scc@ utlhty - '

vii) Elecrmchubltshmg _ : T . '
' - Another project of OCLC is ST@otal'electronjc publishing services. The

project is -to ‘enable a totally elecigagic publishing process, from authormg to eventual
distribution in print and electronic fon%STEPS system is designed to take 2 document
through the publishing PIOCESS author's draft to finished print version or may be dlrectly

~ to'a readers. computer Q‘ ' ‘ '

vm) T rammg @ . :
. ‘OCLC also offers tMining to library professmnals - both conventlolnal as well as -
online. For example "Cataloguing Internet Resources using - MARC21 and AACR2" is an’
Ontine Web based training course avallablc free even to non OCLC Members.

One can obtain current information on OCLC via the web site: http://www.oclc. org/

12.4 LIBRARY NETWORKS - INDIA‘N SCENE

In this section some networks in India will be discussed. NICNET and ERNET are
Information networks. Rest are Library and Informatlon Networks A bnef understandmg of
both types of networks Is useful to librarians. : :

12.4.1 - NICNET

- National Infon‘natlcs Center Network: sponsored by NIC lmks all staté capltals 450
districts head quarters with the National Center in Delhi. The- network  uscs  satellites
communications and roof top antennae to transmit and receive data. It will primarily

support the information needs of state and central government . offices and Wllﬂl enable better

- monitoring and implementation of developmental plans, It ensures faster and more cffective

commumcatmn betwccn government departments and nHnistries.

 NICNET  also serves as a commusdication channel for oﬂ:icr specialized
networks like BITSNET, INFLIBNET, etc. NIC has also been designated ias the Indian
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Medlars center (IMC). It also provides links: to mtematlona! networks, using whlch IMC
-is directly linked - to the NLM (National Medical lerary) in USA the cmator of
MEDLARS (Mcdlcal Literature Analy51s and Retrieval Systems) : :

Other databases available on-line in related areas thmugh a NICNET include :
Aidsline (blbuographlc citations of literature’ on Alds publlshed since 1980}
Cancerlit (cancer-related llterature)

Histline {on history of medicine and related sc1cnces)

OSHROM (on occupatlonal safety and health)

Popline "(population related literature),

Psylit (on Psychology) and Science Citation Index.

The biomedical databases on CD-ROMs held at the IMC library are also

available to the network subscribers from remote locations through dial-up facilities. NIC is
planning to extend services to the remote areas of the country with VSATs (very small

aperture terminals) In the near future, neighboring countries like Maldives ;' g with

SAARC countries will be provided connectivity to these services,
1242 ERNET "

“The Education and Research Network, initiated by the Depaftrhel-., of Electronics isa -

network of academic research community of the country. ERET operates at 3 layers:
established LANs at 8 leading institutes in the country - QJITY IS¢ (Banglore), NCST
(Bombay) and . Department of Electronics (New Jglhi);™linking with other MAN
{Metropolitan Area Networks); and interconnecting 6through a satellite based WAN
(Wide Area Network) for access to networks abroad. € major aim of the project was to.
build capability to facilitate informal and. eut interactions, sharing of computing
resources, and more cooperation in rescarghyactivgties. Over 300 institutions in the country
representing a cross-section of universi@erﬁment_ societies, R & D organizations,

| 'out the couniry,

research laboratories are already § extensively serving over 20000 users through

The services provided by E T include: Electronic mail; Remote log-in; Database
- access; File transfer; Mailing lists, news groups and: bulletin boards; and  information
retrieval tools (Gopher, WAIS, WWW ). It is one of the organizations that provides
“access to computing reSoilrccs and users across 120 countries through global Internet.

Current mtormatlon on ERNET can be had from http fhananw. ncst ernet.in/
12.4.3 INFL[BNET ‘

Inflibnet was started as a project -of Inter-UmverSIty Center for Astronomy and
Astrophysics (IUCAA) of Pune in° Ahmadabad in 1991. It facll_ltates Library Networking of
academic institutions, R&D establishments and organizations of national importance. Inflibnet

is strictly not a. Library Network. Besides networking of libraries, all aspects of using

computers and information technology in libraries, creation of bibliographic databases, online

- public access catalogues, training of Librarians in the use of computers soﬂwar_e, i'nt;:rnet etc

are of great interest to Inﬂibnet

Inflibnet has given grants to 142 (as of May 2001) university llbrarlcs to acquire
computer systems, to secure online access to databases, purchase of software, creation -of

catalogues etc, It also provides SOUL, a library cataloguing software suitable for academic .
libraries at nominal cost. It has developed a centralized catalogue of. 28000 serlals 2.5 lakh B

books available in some 70 hbrarlcs

R
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: For cstablishing connectivity, one can reach Inflibnet via a) PSTN lines b)I-Net or
throngh NICNET or ERNET, I-Nct is an X.235 protocol based data net work provided by
BSNL. NICNET is available only to govemmental organizations. ERNET is restricted to
educational institwtions only.

' 12.4.4 CALIBNET

The Calcutta Library Network, sponsored by - NISSAT (National Information
System for Science and Technology) was lavnched in December 1993 The locally
" developed software Maitrayee, with modular approach, encompassing total automation of
housekeeping and library mauagement - functions, user services and networking was
implcmented. The network has adopied UNIMARC format which enhances the scope for
eventual exchange of information about 20 km apart arc interconnected through dedicated
telecommunication lines. The network is supposed to connect around 60 libraries in Caleutta,
A low cost E-mail network approach has been introduced for those libraries which face
constraints to funds to acquirc hardware and software systems for in-house automation.
Each instifution will hold processed information on local computer, connccted with
every other node in the network through I-NET's packet switched network. '

The Network Service Center acts as host and provides global services. It creates
and maintains union catalogues, central authority cards, union list of serials, and partials
databases from external  sowrces. It also provides centralized services such as on-line
search ¢ g. of international databases, by DIALOG services of Lockheed; search of CD-
ROM based databases, current awareness servicodsuch as SDI. It also cxfends
consultancy services to other nodal libraries i ating the in-bouse procedures. It is
also made responsible to continue the reseagef™N\gwork - in augmenting the facilitics - provided
by the CALIBNET. The network facilitied on to the network, transfer files and

documents across libraries and excvn sages and replics to queries through E-mail

SEervices,

rather than computerizin idual libraries. Participating libraries will computerize their
own operations and are to share their resources with cach other. BONET offers
consultancy services to participating libraries where necessary. Linking to nodes in the
network is provided by dial-up services and access to librarics outside Bombay and abroad
through ERNET. Presently, BONET is accessible via Internet too.

BONET is maintained by NCST which has had ot experience in running ERNET. It
has onfine document ordering facility for its members. TIFR, BARC, NCST, University of
Bombay, are some prestigions members. '

i2.4.6 HYLIBNET

Though several discussions seminars and workshops were held oni setting up a
network of libraries in Hyderabagd and surrounding areas, under the name HYLIBNET,
pothing has materiakzed as of November 2001

12.4.7 SIRNET

The Scienfific and Industrial MNetwork, spensored by INSDQC links all 40 CSIR
faboratories and provides E-mail facilitios among its user nodes. The SIRNET is also
connected o UUNET (Unix Users Network) via ERNET through which access o other
international networks like BITNET, CSNET, and JANET i pmhmd

1248 BTi=NEY

12.45 BONET Q~ : .
_ The Bombay LibQ?Ne jork started in 1992 focuses on interlibrary activities,

The Biotechinology Information System Metwsrk ratabiished by the Beparinent of
Bictechnology creaics and maintains dafabases and provaics notwork services n six different
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areas of biotechnology involving 10 specialized centcrs in 7 cities. The BTISNET makes use

~ of NICNET communication” infrastructure for connection -amiong its 10 distributed centers
and 25 user nodes. On-line access to international databases and ¥ ASYNET is also provided
using GPSS communication  facilities through its PAD (Packet Assembler/ Dis-
assembler) : C ' :

o 12, 4 9 DELNET (Development lerary Network)

Delhi Library Network {Delnet) was started in 1988. National Informatics Center and
India International Center are the promoters. Nearly 140 member libraries took benefit as of
November 1999. Delnet offers several databases for online searching. Some of the important
ones are: o

I. Union Catalogue of books in Delhi libraries. 5.65 Lakh books
2. Union List of Journals in Delhi (140 libraries and 17000 records) -
3. Database of periodical articles: nearly 1.5 Lakh entries.

DELNET also has several other databases for sound recordings, video recordings,
Urdu manuscripts, thesis and dissertations etc. It has compiled a Who is who with email
addresses. It. provides access to commercidl online databases like GISTNIC of Nations
Informatics Center, LOC of Library of Congress, NLM of National Library of Medicine, ug
Patents also.

DELNET also provides Email and access via Intenct D8iget provides Interlibrary loan
facilities to member libraries even outside Delhi. In Hy@ CIEFL is a member of
DELNET. DELSEARCH is an email based catalogue ing%¢¥stem which is very useful if
their web site All services from DELNET are fee bas&@ :

Software from DELNET: : . . o
DELDOS is a software for creatin records in English. In Indian languages
too you can use DELDOs using GIST y. DELWINDOWS 1S a similar one for

OPAC facility ;Indexing T e, Scarch by author, corporate body, editor, joint

Windows. DELSIS is a networking softwar® it has following featurcs:
author, series, keywords etc; Duplicate ﬁecking; Menu driven; Online help

For current information one can go to DELNET website ate http://delnet.nic.in/
12.4.10  MALIBNET |
| Madras Library Network (MALIBNET) was started in 1993 as a reglstcred society
with the technlcal support of INSDOC, Chennai Regional Ofﬁcc
Among the aims and Objectives, mention should be made of:
e Evolving a network of libraries & Information Centers in India
¢ Establishing appropriate links to National and International Libfary Networks.

® Facilitating Resource Sharing & Information disscmination through networks.

In July 2000 MALIBNET had nearly 50 librarics as members in Madras contributing
actively towards the creation of various databases on MALIBNET. With the help of
Communication links and sophisticated technology resources of members are shared. 17 major
"Member Institutions” share the burden of helping smaller libraries. On the Malibnet scrver
there is a CONTENTS database. This has Table of Contents of nearly 500 journals on a
_ regular basis. A freeware is given to the member to search this database. Results are scnt by
Hmad,




' Contents of Journals, MALIBNET Holdings, computerized database of Serials are
made available on floppies. INSDOC's standard databases like National Union Catalogue of
- Scientific serials, Medicinal and Aromatic Plants Abstracts et ate mounted on Malibnet-

- server. Another Unique feature of Malibnet is the Membership Card. With [the help of the
card, any person belonging to a member institution can visit the library of any other member,
Facility is limited to free consultation. Annyal Charges for membership start from 20000
upwards. - ' : _ ' . -

12.4.i1 PUNE-NET

Pune Library Network is a Jomt program of the- Umver51ty of Pune Library and the _
National Chemical Laboratory, Pune. Sixteen libraries are active members. Some of the are:
British Library, NCL, Jayakar University Library, Bio Informatics Center, ODAC NIC etc.
In the case: od CDAC -and Pune University their catalogues are - sear chabhe via Internet.
Collections of NCL arca accessible only by Members.

12.5 LET US SUM UP

The unit  discusses the need for library networks and also the requirements -for
establishing library networks. The objectives, the activities and the range of services offered.
by onc of the largest International library networks, OCLC have - been highlighted.
Referring to thé Indian Scene, the networks whigh are operational have been briefly
described. ' 6 ' ' :
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12,7 MODEL EXAMINATION QUESTIONS

I. ESSAY QUESTIONS
1. Write a short essay on OCLC.
2. Describe the Library Networking initiatives in Indla |

3. ' Discliss the terms Library Network, Blblldgraphlc Network, h]fonnatlon Network
etc.

4. Describe the activities of INFLIBNET and DELNET.
1. SHORT NOTES o
a) Requirements for establishing library network
b) INFLIBNET -
¢) BONET . |
d) DELNET - | o |
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" BLOCK - IV OFFICE AUTOMATION AND
_OTHER TECHNOLOGIES

. The work in an office of any o_rgamsatlon mvo’lves_ gene'ranon, 'storag'e, ret:rieval, -
duplication, distribution and publication of information. Many times the same information
‘may be duplicated with minor cha.nges a’nd reused .or communicated These activities can be

use of computers, telecom and other elect.romc gadgets for the office work

This-bldck'deals with all aspects of considering the library as an office unit. How
- computers can be of use in all routine office activities is the, subject matter of this bleck.

Unit [3: Ofﬁce Automatlon This unit gives an introduction to Ofﬁce Automation
explaining how most of the activities obtaining in an office boil down to some kind of
communication or the other: written, oral, face—to-face ete. Software needed and used in the
tasks is drscussed : :

Unit 14 deals with wrltten communlcanon In partlcular Word Processmg and DTP
are discussed in detail. WordStar and MS-WORD are given example_s To give a broad
understandlng, ﬁmdamentals of DTP and its advantages over given.

_ in UmtlS, Multxmedla is descrlbed. With the f Meltimedia CDs and Internet
web pages containing a lot.of multimedia applications, Mmwe¥erview is necessary, Librarian’s
- role in putting MM products to use is discusscd. :

Last unit of the Block '(Unit"lﬁ) d | Electronic Mail. All aspects of Electronic
Mail: what is it, ISPs, costs, advantages, m g lists and web based email, are all covered.
. An Appendix gives "Mailing Lists %st to the Librarians'. Uses of Email in the library

and information centres are also discus
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UNIT - 13 : OFFICE AUTOMATION _

Structure .

13.0
131
132

13.3

134

13.5
13.6
13.7
3.8

Aims and Ob]ectlves
Introductlon '_

Written Commnnication
13.2.1" Document Generation

1322 Document Transfer

13.2.3° Document Dlstnbutnon Titernet
Voice Communication

13.3.1 Telephone

1332 Tcleconforenomg

13.3.3 Vomemall

13.3.4 Interactive Voice Respome System -
Personal Communication {(Face-to-face)
13.4.1 Personal Information Manager

1342 Video Conferencing _ o 0
'13.4.3 Presentations in mestings ' -

Other Activities in offices . O

Software for Office Automation
Let Us Sum Up _ Q o

8 Recommended Books - Q~
13.9 Model Examination Questions >

13.0 AIMS AND OBJECTIQS

The prescnt unit introduces you the sahent aspects of Oﬁicc automatlon with specxal

" reference to llbranes and information contres

After the completron of the unit you -\a\ctll be able to:

® cnumerate various commumcatlon systems in an o&’ice

e discuss the 51gmﬁcance of Document productlon tools like WP DTP and Multlmedla '

o disciiss the Document transfer tools like Fax, Telex E—mall

" tell about vi v01ce commumcatmn tools usmg Tnformation Technology

_13 I INTRODUCTION

staff :

Genera.lly in dhy ofﬁce there are three catogoncs of people 1) Secretanal and clencal -
they type out letters; file them, retrieve them,. make phone calls, buy petty things and carry out
mechanical things; they offer indispensable support services. 2) Executives and Management
These people plan what is to be done, sct goals as to what is 0 be achieved, supervise
and guide other people’s work, authorize budgets and monitor expenses etc. 3) Professionals
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who are experts in various disciplines like accounting, purchase, taxation cic who carry out
tasks assigned io them, All the three types of people ecarry out their work in unison towards

.common goals of the organization. |

People in an office - as identified above - are concemed with managing business .
tnformation. By managing we mean doing severa! activities like: generation, storage, retrieval,
duplication, distribution, dissemination, publication, use and re-use of infermation. In ali such
activities they employ instruments, gadgets, tools and equlpment which are based on
information Technology. By and large, most of the activities in an office are iz some way or .
the other related to various types of communication. -

We will see how most office work involves communication of some kind or the other. |
Oral Communication may be through tefephone or face to face. Writien messages or reports
are generated using Word Processors or BTP, in addition to lowly typewrter. Distribution of
the documents so generated may be distribuied over ordinary post, or through telex, fax, email
or other methods. People conduct mestings and discuss issues generating agenda minutes of
the meeting, action plans and so forth. Such people need help in managing resources like time,
space, equipment etc. Commercial, financial and personnel activities add np to, the variety of
work in an office. In all these activities onc can see that Information Technologyi (IT) comes to
vour help. For the purpose of discussion of office automation, the activities in lan office may
be classified broadly as follows, based on the type of communication as the criteria:

# Written Communication i

~ # Voice Communication 0 . i
# Personal Communicatio : |
# Other activitics of busm;anation management.
The term "Office Automajgn’ refers to the use of technology involving computers
telecommunication and ﬁlectro@nply the use of Information Technology - IT.

We shall consider %{ these in greater detail and examine how IT ﬁﬁ'ers differcat
en

solutions to the problems ftered in these activities. - |

13.2 WRITTEN COMMUNICATION

Most office work is paper work. “Paperless office” is a system that reduces dependence
on paper, but depends on successfisl use of information technology - computers, telecom and
others. Documents are produced (gencrated), stored, transferred and distributed | Each of these
has a bearing on the use of computers.

13.2.1 Pocument Generation. = | 2

This involves the use of conventional officc equipment like .type_writeris, duplicating
machines, photocopicrs ¢tc. During the past decade, thé easy availability of Personal
Computers has introduced the use of Word Processing for preparing docuroents.

. . _ i

i} Word Processing o ' S |

Word Proccssmg or WP 15 the electronic equivalent of typing. It is faster convenient
and versatile, Revistons are easy to carry out. Multiple copies 2 "¢ available quickly. As this is
a topic worth learning in detail, we will deal with it in detail in Uait-14.

: |
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i) Desk Top Publishing

_ - Word Processors have many hxmtattons as far as thetr use in pubhshmg cycle is

concerned. Desk Top Publishing (DTP) overcomes many problems of WP and is a great boon

~ to péople like copy editors, composntors proof readers amst desxgners and others DTP is
- the topic of Unlt-l4 :

zu) _ Mult;medm Documents

_ Offices no longer are satisfied with preparing’ documents- containing mere text and
' graphlcs usmg tools like DTP or WP, Multimedia docwnents contain it one system all types
of items: text, graphics, audio and video clips. Large volumes of info comprising of
multimedia formats can be put on to CD-ROM disks. Such documents become very useful
because of what are called "Hyper links'. Hyper. links hclp you traverse up or down ‘a
' 'document in a non-linear fashion. -

Multimedia has greaf potential in two distinct wé.ys in the library Firstly, b.iti media is
a storage and retneval media. Large volumes of info can be'stored, searched and di - layed vna
CDROM databases “This is of mterest to the chents of a library to store documents lent to
USETS. . :

Secondly, a hbrary can develop multimedia documcnts for its own use. For example,
orientation program of the’ hbrary, self- mstmctlonai manuals in the use. of the l;brary are some
areas to begin with. UNIT 15 deals w1th multtmedla in detad ~o ) - '

13.2.2 Document Transfer o Q o
. Preparcd Documents are. sent £ others via F lex email or b:y ordinary post.
Following scctions describe these technologles S .

transmission of one page of a doc a time is possible via Fax. Fax is instantancous -
true to original copies of graphics, signMfires and other parts of a document in addition to the
. text are scanned and transmitted in electronic form. The cost of fax transmittal is just equal to

a phone call for the duration of the transmission; Both the pa.rtles need to have fax machlnes n
order to utilize this facility. - - B

i) Fax S . Q“ S
 FAX or facsimile transmissio as b¥eome extremely pnpular in every office. Fast

_ Many sophisticated fax machjnes have broadcasting facilities: that is the same message
can be sent to many persons without additional préparation of the document. Some messages. -
may be sent to many persons on different fax destinations at one stroke. Re-transmission- is
tried automatically. Whether the fax was- sent without error can be known immediately: .
Frequenily used numbers can be kept in the memory and dialing, via short codes is possible.
Messages can be scheduled to be sent at pre-determined fimes so as to make use of non-peak
hour telephone rates for long dlstancc calls, thereby reducing the cost of faxmg '

Nowadays, personal computcrs are equlpped with fax «cards and once connected to a
telephone it can act as a fax machine. This eliminates the need to have separate fax machines
~ and enhances the uise of the PC. All i incoming fax ‘messages are stored in computer disks. The

problem of the fax machine ruaning out of paper can thus be avoided. Fax paper is costly.
Messages from the computer can be printed on ordinary cheaper computer stationery. It is
also possible to avail oneself of fax facility as a part of Email subscription. Technology is
mmproving day by day and the distinctions ‘are diminishing between different - forms ‘of
 ¢electronic: communication. - SuperVoice, a software ~enabling you to send fax from PC 1s :
" described in section undei Soﬁware in this unit. '
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i) T et'ex Transmission

~ Messages typed into one telex maehme are transferred Gver telex hnes 1o another telex
machine for printing out on paper. Telex Messages have to be keyed in using special
typewriter attached to the telex machine. Only upper case letters numerals and a few special
. symbols are available. Special rolls of telex paper, 80 characters wide, available in single or
multiple plies (with carbon interleaved) are used for output Just hkc a phone number, each
telex machine has a unique Telex ID. :

_ Telex terminals across the world unite subscrlbers to exchange messages easﬂy
‘Electronic telex machines are replacing old Electro-mechamcal ones as these used 1o be noisy,
error prone and very slow. Telex THESSAgES travel on exclusive data circuits at about 750 bps.
This is very slow when compared to modem speeds of 2400 bps to 14800bps, used in email.
- Telex can transfer only text. -based lnfom‘latlon Telcx IS becoming obsolete now.

" iil) Electronic Mail

- Documents or ‘Messé.ge transfer can be achieved via. Electronic mail also: Electronic
- mail is exchanging messages across compuiters on a network of computers Email is fast,
secure, cheap and is becommg increasingly popular. :

Email, especlally if connected to internet, helps yeu reach nearly 200 million persons :
around the world. Offices may have in-house email systems based on Local Area Networks,
\ m-turn may be connected to extemal networks Umt—_ discusses Electronic Mail in greater

detall - : ' o ' '

13 2 3 Document Distribution: Inter @

. Documents produced using m_u_l_ ia authormg tools usmg hyper text and hyper links
are recorded on a CD-ROM or comput hard disk. Such computer documents are readable
generally at the place of genera) ltlple coples are distributed.

Intem_et is a networ rks spanning the world Intcmet prowdes an excellent way
of distributing multimedi% documents. Multimedia documents have to be coded 1 html
(hyper text markup languagdy’ Using Wordstar one can boldface a word by entering Ctrl-PB

before and again after the word. Similarly HTML (Hyper Text Markup Language) has groups
of markmg facility to indicate headers, size of letters. Thereaﬁer it can be stored at a World -
Wide Web (WWW) site on the Intérnet. (WWW i isa faclllty on [nternet). Such documents can
be accessed. around the world by anyone havmg access to the Internet. Some detaﬂs of
lntemet are provnded in Umt 6. -

| 13.3 VOICE COMMUNICATION

Vonce connnumcanon in an ofﬁce takes place elther face to face or over telephone
Present day telephones have sophisticated electronic facilities like tele-conferencing. and voice
mail. As tglephone exchanges have gone clectronic and Intelligent Networks have stepped in,
many new facilities are available even telephones. These facilities. aim at reducing travel
increasing productivity- and are easy to use. We w1II see these in some detail now.

13.3.1 Telephene

The telephone. is no more just a piece of simple instrument of communication. It has
~ become versatile and indispensable. The instruments come in all varieties and forms. We have
the push button telephone, rotary pulse telephonc, those with re-dial facility, those with a
button to switch-from pulse to.tone (DTMF) mode, and others with enough memory to store
frequently used numbers and so on.
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A number of facilities are avallable to the subscriber as most exchanges have gone
digital. Important among these are: Call Transfer facility, Call Waiting facility and CLIP
(calling Number Idéntification and Presentatlon) STD, ISD, Abbreviated dialing, automatic
reminders etc. Judicious use of these facilities can increase our productivity. For instance, ifa -
librarian is hosting a seminar and would like to answer calls coming to his office number after
office hours, he can conveniently transfer such calls after office hours to his residential phone.
CLIP helps identifying the calling person’s identity using a specral attachment. This will help
screen pranksters and personal calls during office time.

~ Intelligent Network (IN) of BSNL offers new services, some of which will be of interest
to Library Community. Some of these are: Free Phone Service, Premium Rate Service (PRM),
Televoting service etc. .

). Free Phone : In Frec phone service the calhng party does not pay for calling certam
numbers where the called party agrees to bear all call charges to that number. Libraries
- can offer free advice, counseling, answer inquiries etc on such free phone lings to -
- encourage members. BSNL allots to the FP subscriber a specral number like 160033yvyy
- (last four digits are unique to the subscriber). When the user dials this special numbgr, the
call is transferred automatrcally o another regular phone number of the subscriber from
~ which he can answer the call. :

service for a fee over the telephone. How does one t the user pays for the
service? PRM is the answer. Calls made to a PRM nu are charged at higher rates
(similar to STD rates); BSNL collects the charge @ the caller, and shares the profits
with PRM stbscriber (information/service provide umber like 09033xxxx is allotted
to PRM subscrlber where xxxx is uniqu ach subscriber. It works on a similar
pnncrple to the Free Phone service, v - _ :

2. Premium Rate Service (PRM): A library may decide to Eer consult'ancy or reference

3. Tele-Voting : A libraty may conduct wion poll of its service among customers using
only the phone. It can subscri le-Voting service. A number with a special access
code for a fixed short penod sa month, is allotted to the tele-voting subscriber. The
last two drglts called the choice diglts indicate the preference of the calling (voting) user.
'BSNL gives a count of yarrous counters at the end of voting period. For instance you can

Are you satlsﬁed wrth the Book Collection? Add 00 as last 2 drgrts if the answer is NO'
01 if the answer is YES and 02 if the answer is "cant say"

If the opinion poll is for a week at the end of the week BSNL would tell you how many
users dialed to you with each of the thrcc choice digits.

Cell Phones

Introduction of cellular phones has further revolutlomzed voice comrnunlcatlon They
work using wrreless and terrestrial networks. A Mobile service Provider (MSP) gives cell
phone connection. In addition to normal phone charges one has to pay for using the “air-time"
depending upon the duration, whether it is in-coming or out-going call, distance etc. The
handset comes with a number of facilities. You can keep the phone off; you can have

“vibratory alert” of in-coming calls, thus avoiding disturbauce to others when vou are in a
public place; you can be reminded of appointments by beeps of different kmds You can store
- different phone numbers for ql.llok reference. :
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|
If the MSP offers SMS (Short Message Service) the cell phone can be used to send

short messages to other subscribers, very much like pagers. If the MSP allows WAP enabled -

(Wireless Application Proiocol) services, you can use the cefl phone to send email, surf

Internet, receive several mfomnahon serwcos on y0ur phone mcludmg stock quotes, cricket

scores eic. o - : . | :
Some well known MSPs are : Tata, Aircell, RPG, Bharathi, MTNL et'oA cell phone

user is always reachable. He can also make STD calls at focal call rates within the service

providers network domain. A library can offer services via cell phone to thc customer on many

items hke : o :
: |

® Arrival of reserved books |

e Book review scssion announcemeht _
»  Reminder that the libr.ary will be closed : | |
. Retum books for Stock Verification . o N ..
* - Reminder fof retufn of books
‘13.3.2 T.eleconferencing : _ | C _" -

. Teleconferencing involves several porsohs@.g on telephohic _con!verSations with
gach other simultancously for a common gugposcAll of them remain connected from
wherever they are. Whatever any one ' says is heard by all involved in the
teleconference. Responses are transmitted ifSeefitancously and sunultanoously to all. Main
advantage of teleconference is that p neod not-travel to a-common céntral place for

discussions. They can remain whesgver $hey are, and carry on officral work irrespective of
time zone problems. For ex group of persons in a company want to talk to a
ng)

counterpart (say their markgtin sontiel in thelr US office, a conforenco call can be set up
al_"ound 8.00 0. here! S : B

Teleconterencmg facility is offered using some special software a the telephone.

exchange level. Tnitially, the operator has to set up the conference call - that is, call each of the -

parties and ascertain his availability and then provide the connectivity to several phone hnes.

It is possible for a group of persons in one location to talk to groups of persons in other -

locations, using speaker phones: Here the incoming voice message is amphﬁod through
speakers so that all in the room can hear the conversation. A

13.3.3 Voice Mail

Voicc Mail is an additional facility provided in major Electronic Telephone Exchanges
of prlvate companies and organizations. When you ring up a person and if he lis not around to
pick up the phone, the VMS (Voice Mail System) picks up your call and allows you to leave a
message for the friend. Your friend, as soon as he uses the phone again, gets to know {through
a flashing light on his phone or through a different tone on the receiver) that someone has left
-a message. He simply ‘dials’ into his voice mail box and listens to the message left by you
VMS is much more sophisnoatod than s1mplo telephone answering device. o

o

_There are several advantag_os of VMS. Flrstly, you do not waste a number of calls
trying to reach your friend or he trying you in return. Secondly, the VMS automatically alerts
their recipient about pending messages to be read. Thirdly, there is a provision‘to record a

: |
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message Just once and’ broadcast it to 2 number of voice mail boxes. For example if you are
schedulmg a meetmg, you can. leave a message for all concemed over VMS '

‘Voice Mall is becommg very popuiar Spemal Electromc Excl anges ﬁttcd with VMS (a
.soﬁware) and what are called Dual Tone Mults Frequency (DTMF) telephones are required to
efficiently use the system.. This will be especiaily useful on long distancc (STD) calls if your.
purpose is just to leave a message. Since messages are recorded in the computel the J'GClplel‘lt .

~cannot deny recerpt of the _message.

Voice Mail is offered as an optlonal service by BSNL in Mumbai and Df:lhl If one
subscribes to Voice Mail, he is allotied one Voice Mail Box. This enables the subscriber to
receive messages from others recorded into a computer.even though he may not have a phone
of his own. Service persons like Plumbers, electricians etc can collect orders for their services
via Voice Mail, conﬁdentlally, without dlsturbm;_, anyone

13. 3 4 Interactlve Voice Response System (IVRS)

When a telephone number is changed and you want to know the correct and current
number, you can ring up (in Hyderabad) 1991. You are prompted to enter the old number and
then the system tells you the new number. This is a simple example of Interactive. Voice
Response service. For quite some time, Airlines and Railway reservation status inquiry has =
been put on Interactive Voice Response service. Libraries can offer IVRS for answering.
queries like: How many books are pending return? When the ¢ due, status of reserved
~ items, holiday confirmation etc. Tata Infotech has an IVRS be customised to work

w1th the circulation modules of an automated llbrary '

13.4 PERSONAL COMMUNICAT ACE TO FACE)

Quite a lot of face to face personal unidation takes place in an office. Orgamzcd
meetings , seminars, workshops discussiMs presentation are some methods of group
communication. Organization of s wents calls’ for, in- a large company, sharing of
resources like space (seminar ropm%m«unieaﬁon equipment ‘like Overhead Projcctor,
Mike, Computer Terminals and other” projection equipment; and ascertaining . that the
participants for the meeting are free at the time of meeting, :

13.4.1 Personal Information Manager

Nowadays software tools like Personal Information Managcrs (PIM) are available.
They help you schedule meeting, share resources and get confirmation of participating persons.
concerned etc. Such tools normally work in union with local email system. Such tools also
contain various facilities' to help the individual plan- his  time by noting down daily
appointments, reminding onesclf about appointments ctc, Computers perform what personal
secretaries are trained to do, using Personal Information Managers. (See also MS Outlook
Express explained clsewhere in this unit). ' :

13.4.2 Video Conferencing _

lee teleconferencmg, Vldeo conferencmg helps a number of people in dlﬁerent
locations to discuss with each other without ever leaving their offices. Video conferencmg
~ substitutes face to face, same place, meeting by showing images of persons on the other side
- on a TV screen.. It is possible to project the Video Camera to objects like a machine in
operation for demonstration, & white board with pomts for dlscussmns asa remembrances etc. .
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Fig. 1 ; Vidéo Conferencing

Videsh Sanchar ngam anted (VSNL) Bombay offers this famhty to large compames o ‘
havmg chentsfofﬁces ina number of locatlons abroad. Video conferéncing| requires costly
installation of equipment, computer caméra etc. Besides hjgh—spoed data communication lifies.

~ For instance, Satyam Computer Semces Ltd., Hyderabad have their Vldeo Conf‘erencmg set .
‘up in their Software Technology Centre; 'Video conferencing cuts - down travel costs ‘

~ considerably, and enablés fast decision- makmg The Chief Minister of Andhra Pradesh is well '
known for organizing video conforences w1th dlstrlct collectors
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13 4 3 Presentatlons m a Meetmg

_ “One-to—many” type of “face-to—face commumcation 18 found in lectures semmars
trammg, discussions ‘and - presentations In such situations, equipment like Over Head
Projectors, Slide Pl’Q]GGtOl’S Computer Terrmnals Wlth LCD projectors Electronic White
Board and epidiascope are used. : .

E!ectromc W?ute Boards are useful in a meetmg to keep a 1ecord of what has been
discussed. The speaker writes on a special screen similar to the Black Board. Before ‘wiping’
it out for writing further items, the information shown on the screen cn be printed onto a
paper printer. Thus al! scribbling, notes, formulas, sketches, rough calc ulations, —cverything
on the board - is printed out exactly as they are. This frees the users fron. taking notes so that
they can concentrate on the discussion. A verbatim report of all that happened is also available
- as hard copy. Papering minutes of the meeting for later action becomes easy. The information
_ on the White Board can be faxed to another locatron captured on a Video Conference
presentation etc. :

- In the case > of presentatrons using the computer Microsoft has a softwarc ,al‘ed MS
Presentation (which a part of Ms Office 97). Using this software it is possible to prepare
Slide presentations with. color, different backgrounds, and animations, including hyper links.
Including pictures, graphs, charts, tables etc is possible. It is also possible to include sound
clips making fully functional multi. media presentation. For instance, when you have
completed your presentation and would like to end it with a You" slide, you can play a

' sound recording signifying clapping of hands!" 2 > .

13.5 OTHER ACTIVITIES IN OFFIC.

_ Apart from the primary act1v1ty involving \?N forms of communication as described
above, any office may alsohave certaln ccgr:: vities like the following: _
soWgces '

. management of human re _

. purchasmg matena@ﬁce usé | - P

> 'sellmg goods/semces ot rela;tmg to main busmcss)

s financial ancl accounts mamtenanoe ' . _
. commumcatlon w1th outsiders and customers,

For mstance in a large hbrary, actmtles relating to staﬁ‘ can be automated Employee
attendance control, Employee payroll maintenance are some examples. A number of well

designed ready made software are available. Employee attendance control systems normally o

provide an automatic attendance recording system linked to a computer. Each person is gwen _
an Identity Card whxch is readable in a bar code reading system or magnetic system.

Recordmg attendance mechamcally thus has a lot of advantages Late coming and early -
leavmg can be recordecl with, proof.. Department wise reports of attendance, by exception,
(those. who are absent). can be generated. Linked to payroll system, calculations of number of
* days attended, leave taken extra hours put in, penalty for late armival etc can be computed
casily. Recordmg of attendance can. be quick and tamper-proof. Data can be archived for any
length of tlme '

. Pay Roll Processmg systems are most common in any large ofﬁce Employees salanes
\cvery month are calculated automatlcally depending upon factors like days of attendance,
. grade, scale, allowances and many other complicated details. Statutory. deductions like ESI,
PE, Income Tax, Profession Tax, other orgamzatlon - employee related deductions like
canteery, loan recovery, festival advancc recovery etc. can all be done automatlcally
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Cumulating of data for annual jobs, backup for security, answering quéries regarding -
employees who left the organization are all possible. Nowadays, it is not even necessary to

_prowde in house facﬂrtles for payroll processing. The job can be hired out for: a| nommal fee.

' Financial accountmg packages are avallab}c for purchase off the shelf Most of them
take care of multiple sales and purchase books, bank and cash books. Several views like cash
book, bank book, purchase book, sales book, ledger, bills receivables, trial bplance journal,
profit and loss account, balance sheet, bills history are available. Even a nov1ce to accounts
can generate several reports casily. Tally, Wings, EX-2000, etc. are some well-known
accountmg software packages. o :

The above has been ment.loned only to rcmmd you that any ofﬁc&‘ is not ]ust a
communication center. But the miscellaneous’ requirements are not peculiar to any smgle
office but are common to all. Use of computers will be helpful in these arcas al“so

13.6 SOFTWARE FOR OFFICE AUTOMATION '

=
Office Management includes many activities like written communication resulting in

document generation, storage and retrieval, filing, message transfer, copying and. duplication,
nermal mailing, electronic mail, fax, telex, and a host of other related ones, No single software

package can take of all activities. Separate software packages dealmg with specific items like -

"ect programming, time management,
ams, address management systems,

word processing, desk top publishing, spread
document digitization, storage and retrieval, fili
personal information systems, front end electronic yrograms- are all avalllable However,
there is a trend towards integrating several fincWpns into one package and such packages are
also made "available on diﬂ'erent platforms It ﬁ S, Unix, OS2 and ot.hers :

' Let us now discuss a few softw; s for office automation : : -

MS Presentation ha e’ ady been discussed in bnef under * Face-to-Face
Communication: Presentation in“§deetings. Units 14 to 16 discuss Word Processing, DTP,
Electronic Mail, Mulii uthoring tools in some detail. Earlier section gave details of
Software packages for A ng, Payroll, Attendance Recording etc. ! :

Spread Sheet soﬁware hike Lofus 123 or MS Excel can be used in acccounts finance -
and budget related activities. Pay roll, purchases, bank statements etc can be put in spread
sheets. A good data base management system like Fox Pro, dBASE or MS Aclcess will be very
useful for maintaining addresses of contacts, suppliers, membership data, publishers ete. An-

Electronic Note Pad is a software that duplicates the card Index seen in many offices. Member |

" records, supphers list etc can be handled by NotePad also. - |

Mlcrosoft has a software calied Outtaok Express Itis basu:ally used tB managc Emall
As a part of it, there is a- scheduler program Usmg the scheduler, one can:

% organize meetmgs ' X _ o - ' i
. ® aliocate or reserve resources like room, pro_]ectors coffec maal‘hmes
» ascertain availability of participants for the meeting

¢  alent partlclpants before the start of the meetmgs ete. o

. [ ' :

Outlook- has an Email "Address Directory" "nupled w1th a vely powcrful ‘contacts’

database. Any sofiware like Qutlook can be used only in a networked enwronment leranes
havmg LAN can benefit by Outlook Express. o |
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 "Table-] at the end of this. Unit.

Super Vo;ce

_ éuperVo:ce is a soﬁwarc that helps you to con rert your: PC - modem - phone
combination into a powerful fax machine, answering maciiine, file dowmoadmg device ete. It
also has.a dialer program that- recognizes different types of telephone rings (long, short, sha.rp'
rings) arid take appropnate action. Wlth Supervoice you can keep a log of all calls made L

Dragon Speech Recognifion Saﬁware

Using this software you can dictate using a mlcrophone whatever you want to enter into
the computer: the words appear directly on the screen! The accuracy obt: inable is about 95%.
Dragon Speech can be used with other utilities like MsWord, Eudoia, WordPerfect and
others. Editing text already entercd can be done via Voice. commands in ratural Language, No
special set of limited commands nceds to be learnt. An in- bullt Vocabulary builder learns new .
words of the user - the information context, spelling and pronunciation. Each user can
customize his own dictionarics. With the help of Dragon Naturally Mobile, it i= possible to
~ dictate messages into.a hand held recorder for later transcription into the computer S

The Web site of ITRAMA .com has published an exhaustive directory of some 4700 IT
related products and services including Software produced or supplied in India. It is in
CDROM format available frée of cost. A copy was dlstrlbuted with OCT 2000 issue of
Computers@Home magazine. Another source for finding software is to look. into directories
published by NASSCOM, Delh1 A samplo list. of soﬁware for ffice Automation is given in

13.7 LET US SUMUP_ o ("\- |
- Offices. have one main purpose, that is unication. In this comnection; the

. Muitimedia, Multimedia document authord distribution of multimedia documents via. -
mternct or intranet are some of the _toolsMgcilities discussed. Some non-connnunjca_tion
functions relating to managing busi rmation have béen discussed along with solutions
~offered by Information Technology I 1ation Technology has a major role to play in any
:office in the future. o : :

telephone, Email, Voice Mail, WP, DTP,F;:% Teldk; Video Conferencing, Teleconferencing,
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13.9 MODEL EXAMINATION QUESTIONS

L ESSAY QUESTIONS

1) Write an essay descnbmg how IT plays a major role n. the ﬁeld of written
. communication.

2) Write a note on Voice Communication and the role of IT

" 3) Discuss the salient featurcs of present day telephone fax and telex commumcatlon .
2 w1th special referenee to librarics, .




IL SHORT NGTES

a} Fax

b) Telex

é) Intefnét' _

d) Teleconferencing

é) _Videb Confe.rent:ing

' f) Personal Informatien Manager

g IVRS |

h) Electronic White Board _

i) .intelligen_t Network services of BSNL.

Table 1: Some Software Packages for Office Auternation.
i

Name ' Description 1 ¢ Vendor
|1 | Arthalekha Accounting. English and 611.:_ more Indian Modula Infortech
Package ' 1 Language of Chaice- Inventory ! :
' ' _ Contro! Included _
2 - { Wings2000 . - Financial AcdQuuting; :ac_c_ouhts Wiﬁgs Infonet
T ] receivabl®yacc@onts payable, | '
| inypiegprintihg etc - :
13 Tally Gold Multi | Ea sc accounting Package for Rishab
' User hndia business. - _ } Marketing
14 1 HR Co-ordinatg; . 'HR-managemém__solulion with (i%e‘nuine
] o S . | support for personnel detail, | Software
: ' _ ' 1 including photo, internet :
L @ _ peswod ;
f; 5 Payrqll | Payroll and HR Accounting - ﬂypersoft
' | Information. IT, ESI, PF; ERP Technologies
application - :
1o ‘| Paypack Payroll and HR accounting Accountromics

| software, PF. ESI etc are covered.

| K] MS-Access 2000 _{ D_alébase - | N L 'Ilvlicrosoft
& Foxp.m 60 - ': Déla_base ' ' ' | Mmdsoﬁ
9 | Ms SQL Server ; RDBMS o : I Microsoft -
{10 | Merlin o '_Sﬁﬁwarc for Trading used in | Pentasoft
' : Sales, purchase, marketing, Technologies

| Inventory control

11 | Acrobat Capture 3 for | Decument Maunageinent: : iAdobe
NT Personal Edition S L
|12 Document Mgmt Document Mgimt: to organize Bunka Orient
{ Extensions unstructurcd information centrally [ndia

using Exchange Servei
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1 Fine Reader Standard 4

o¥

Q;

203

Name _ Description Vendor
13 Effect Oﬁiée 2000 Instant Storége ahd Retrieval of Warharot
' o any document — easy retrieval; full | Infosys. -
text search; compatible with Fine | =
Reader. - o
1 14 | Office 2000 En_glish 1 Office Suite - Excel, Word, Microsoft
International MS Access, Outlook and Presentation.
15 Project 4 for Windows | Project Planning and Scheduiing Microsoft
16 Dragon Natﬁrally Speech Recognition Software - HCL
| Speaking :
| 17 Leaflet Office 2000 Complete Indian Language CDAC -~
' ' { Software for Office; Email, Spell :
1 Check etc covered :
iR | NTRANS | Translation Software for Indian - . CDAC
: B Languages ' '
19 | SULIPI 9 V2 Indian Langnages WP "Rashi _
20 OCR Sofiware | chataria Infotech




UNIT - 14 : WORD PROCESSING (WP) AND

DESK TOP PUBLISHING (DTP) _

- Structure ' - : .

140 Aims and Objectives S ' Lo - - |
14.1 Introduction _ : : _
14.2 Word Processing (WP) _ : S - |
14.2.1 Different Types of WP ' ' |
1422 Common Ff_:atures of Wordstar .
14.2.3  Advanced Featurcs of WP - |
14.2.4 Advantages and Limitations of WP~ _
14.2.5 Library Applications of WP : T s |
143 Desk Top Publishing (DTP) | | |

143, 1 Conventional Publishiﬁg Process

-14‘3_.2 '__WPtd DTP | B |'
14.3.3 ‘Components of DTP System 0 _

1434 DTP Software - | B

i4.3.5 The DTP Process O ,__ o

1436 Limitations of TP ?\ |

14.4 Let Us Sum Up Q~ )

14.5 Recommended Books
14.6 Model Ex mination ns s o |

14.0 AIMSANDO’BJECTIVESV” o

The am of the unit s to introduce you to Word Processing and its appllcatlon in Tibrary
and information centres It also bneﬂy introduces the Desk Top Pubhshmg (DTP)

~ After reading this unit, you will be able to ' | |
* say what is Word Processor and Word Processing ' |
e list features of a standard WP Package like Word Star‘ _ |
. ‘explain advanced features in other packages |
e. discuss how Wi’ is inadequate in perfoﬁning various publishing tasks

. desorlbe what is DTP, its components, lmportant features and its lmutatlons
L

14,1 INTRODUCTION

"WORD PROCESSING" has become popular even in our country for more than a
decade now. For instance, there was an illustrated article on Word Processil_llg m TINKLE,
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one of the popular children's, magazines, as far back as 1987' In this unit, we shall
discuss the generalities of Word Processing, its apphcatJms to hbrarles a.dvantages and
imitattons and certain advanced features of sophlstlcated systems. WP will denote Word
Processor or Word Processmg dependmg upon thc context. '

142 WORD PROCESSING (WP)

Word Processmg is the Electronic Equwalent of Type writing. A Word Processor has
five basic hardware parts:- the video display terminal, the CPU (the Central Processing
Unit), the Floppy Drive or hard disc drive, the keyboard and the printer. When we type at the _
Key Board of a Word Processor, the text is not printed directly on paper; but it gets
displaycd on a Video Screen. - As the text is held in electronic form, changing the text once -

-typed in - like addition, deletion, correction ete. becomes very easy, You can store on floppies
what you have typed .It is also possible to render certain’ words in BOLD Face, underline -

- them for emphasis, move complete paragraphs from one point to another etc. All these can be

* accomplished by just a few keystrokes at the keyboard

14.2.1 leferent Types of Word Processors

The term Word Proccssor usually refers t6 a stand alone machine exclusively devote:
to word processing (ime This has a key board with many additional - special keys to
facilitatc maximum use of the capabilitics of word processorqThe printer attached to it is
capable of generating different sets of fonts to. take care of@\lcated printing needs of a
publishcr. A stand alone Word Processor m'ly be necdggd whovrethe requirements are heavy,
say in a publishing house, : L c "

WORDSTAR is one such WP package. Besides ¢ computer for WP, it can also be

"Most Microcomputers  come  with s% ~of Word Processing Software. -
U
used for other types of applications lik ad Sheets, Data Base management, regular
Data Processing jobs employing Progra ritfen in well known languages like COBOL,
BASIC etc. Thus, Word Processm% ofthe several applications for which the computer

is used

. In another srtuatlon you may have a large Mainframe Computer or a Central
~ Minicomputéer with a number of Terminals. The Central Computer has WP software, and
tho Terminal is just used to access the Centra] facility on a time sharing basis

Having seen. what is Word Processor or Word Prooessmg brleﬂy, let us look into
several of the most common features of WP now. Later on we shall discuss special features
available on different WP Packages. other than WORDSTAR. [For the sake of simplicity of
a definition, 'Common features' are those available in WORDSTAR Spec1al Features are
those not avallable in "WORDSTAR']. :

_14.2.2 Common Features of WP

WP helps us keep textual material {as against numerical data)-like letters, contracts,
manuals, correspondcnce reports etc. in electromc form. The advantages of keepmg our
letters in Electronic form are many.

WORDST-AR'is a very popular.WP package available on Personal Computers. It isa -

menu driven package where the menus appear in a rectangular portion. on the top of the
~screen. The menu items are chosen through a combination of several keys including the
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Control Key , Alt Key Many commands can be issued using Functlon Keys as a shortcut
Menus of Wordstar are 1llustrated in Flg-l below.

*ig-_lEMeuuS of wordstar : ‘

Even 2 basic unde ing | of Wordstar or any other package can bert be done only
through practic - on the co a A

i) Normal E dstmg

WP heips -you correct alroady entered text by: Deletmg ‘characters, words,’ lmes
sentences, paragraphs etc. Insertmg whatever we need, how much ever nceded and wherever
required; when the Text is long, we can scroll the displayed pomon up-and down or -
horlzontally from left to rlght gtc. T

ii} File Onented Commands

. As most of the ‘WP paokages are f le onentod they help us create ﬁlcs w1th names
.glven by the user; . Make copies of files; Rendme existing ones by other rames; Erase or
remove files forever when we no longer need them. '

i) Find and Replace _

If the word- COLOR’ should be rcplaced by ° COLOR‘ Wherever it occurs in a file
this can be achieved easily through "Find and Replace" command. It is p0531ble 10 mark
portions of text with place markers ' ( like book marks which we use in a prlnted book to tell
us where we left) in the ﬁle to help us come back to destred plaoes : e :

iv) Block 0pemtwns

WP are normally good in handling blocks of text data You can mark the begmmng and
end of a piece of text as a block. Thereafter you move it -ie. Shift to another location in the
file or it can be written out as a separate file. A block can be copied, that is, you can
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leave the original m its place and have a copy in another place in the text It 15 also possible
to take an external file and completely “read' them into the ﬁle you are edltlng, ie., mergmg
ong file into another is possible.

17, Formattm g

A variety of facrlltles are avallable to format the text, when it appears on the screen.
~Some of these are: The page can be defined in terms of the required feft margin, right margin,
or page length (lings of Text ). Paragraph hcading and sectional neading can be "centered'
~easily.  When we are typing in Jong paragraphs, we can set the Word Wrap facility on. This
means that we do not have: to end cach line ‘with carriage return as we do in manual typing.
The words wrap around and go to next ling automatlcally whn they cross the right -
boundary. With rlght Justlﬁcatlon we can ask WP to align the para to right margin (as in
printed text) to give a pleasing appearance [Extra space in a ling is justified by expanding
spaces suitably]. The Formatting features allow you fo hyphenate words as and when needed.

vi} Print ()pttons

When  the mater;al is scnt to the printer we may requlre it to posms special
- characteristics. WP provides for many of these. P:gure 2: Illustrates s0me print options:

| UND-ERSCOR_E UN_D_ER_S__CORE

2 DOUBLESTRIKE = DOUBLE STRIKE

3 BOLDFACING BOLD FACING

4 ‘OVERPRINT

~ 5 SUBSCRIPT

6 SUPERSCRIPT ? SUP ERSCR“’ T

7 STRH(E O - STRIKE-QUT _
Fig-2: Print options in Wordstar Und , the character was obtained by overprinting Z over N.

Besides the above, therc is Peévision - for NON-BREAK SPACE; Changmg the.

pitch (space between characters) stopping the printing for, say, changing the print wheel;
to shift the ribbon to get different cotors etc.

Printing out a file can be done directly onto a - disc or onto paper. Any desired
portion of a file can be prlnted Pagc size can be varied at will. Different print style fonts etc
can be changed. Thus qultc a lot of ﬂex1blllty is available during printing operation

vu) Help Level Adjustment

- Word Star is a menu drwen program, for most part scvcral menus are presentecl and
commands are chosen from the Menus Once the user gets familiar with various menus and
becomes an expert in handlmg the system, menus are no longer needed, not at least that_
frequently It is p0551ble to turn off the menu screens so that Word Processing is faster. It is
also pos:nble to get on-lipe help for most of the commands

viii) Backing Up

_ Word Star automatlcally prepares aback up-file for safety. There after at any point
of time, we can have 2 files, the ‘current one and the backed up version. Back up nles reflect
* the changes made in an earher session.
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ix) Spelling Checking :

Once we have a created text file, we can check the spelling of all the words against a
suitable dictionary. This kind of Proof rcading is fast and accurate. We can correct the mis-
spelt words; New words can be added to 'Dictionary’. _
'x) Mergmg Files ' |

Merging files is also possible in WORDSTAR using the special: Meail Merge option.
We can have a scparate list of addresses of persons in a file. Another Text file may contain
the 'letter’ to be sent. Mail Merge will print out one letter for each person by picking out
the name and address from the "Data File". The recipient feels as-though hé has received a:
letter exclusively typed out for him. It is also possible to leave portions of letier such as
date, Invoice No. etc. to be "typed in” while the letter is about to be printed out.

Xi) Impartmg / Exporting

it is also p0551ble to prepare data files' using WP. These data files' in turn can be
convertcd and used by programs like dBASE 1IL, Super Calc, or Basic Programs etc. This
is called Importing or Exporting of Data files. The idea is that once a set of data has
already been typed in, further repetitive keying in should be avoided. b

xii) Print While Edit

Wordstar- allows you to "edit" a ﬁlb while some other filc is being prmted out.
While this is possible, as the printing takes hlgh@lty, editing becomes somewhat slow.

14.2.3 Spesial Features of WP Packages |

Let us now look mto some of the ‘s not available in Wordstar but which form
of part of WP facilities provided in other Pygckgcs. . |

Wordstar reformatting has to eragain and again after changes.

i} Automatic Reformatting ? |
Somc WP packages Q-; Write) provide for automatic reformatting. In
0
[

ii} Automatic Saving %

: Packages like W LORD provide for automatic saving of fileS. That is as and |
when you arc editing or inputting into a file, it is automatically saved at fixed intervals of
time. The user can set the period for saving even at 5 mimites. '

iit) Printing from Memory

Some programs permit you to print from Memory: This means, you don't need to
create a file in order to print outa temporary text. Printing is faster too. |

iv) Foot Note Capability

Persons preparing articles for leained journals, dissertations etc. have to use "Foot
Note" capability. Matter appearing as Foot Note should be kept on the samlb page in which it
is referred to.  This is possible in, for example, 'Omniwriter”. - |

v) Speﬂing Check while Entering Texy

Lexicheck is a good spelling checking program available in W) Word Juggler [Apple
Iic / Ite computers]. The beauty of this spelt checker 1s that |t allows you to’ 'check the spelling
of a word as soon as you have entcred it! o

vi}) The UN-DO option |

- Some WPs (for example HOMEWORD available on varicty of computers including

1BM PC, Commodore or Apple 1 famlly) have an UN-DC command. This command brings
back deleted lines or Texts back into view ) |
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vii) Capxtakzm g

Perfect Writer (available on CP/M machines) allows capltallzmg of words besu:les foot
note and indexing facility. - - : :

viii) Conditional Mergmg

A paragraph could be included in the text for prmtmg out if the value of a variable
meets a certain -condition. For example, if the amount due from 2 customer is beyond a
specified sum a paragraph threatening to take a severe action could te included in a "Dues-
collections-Reminder letter". S

:.x) Special Fants/Characters

- Extended Grcek Math, and Statlstlcal symbols fore1gn Ianguages character sets are.
supported by WORD PERFECT (avallable on IBM -PCs). This is very useful and necessary
for scientific writers. N

x) Security of Files

Some WPs allow the use of passwords along with file names -and protect nser's files
-from bcmg misused. Viewing, reading, printing, editing, copying etc. - any or all of these .
aspects may be restricted. Microsoft Word offers secunty to ﬁ]es '

xi) Multicolumn Printing

. Journal Articles, - conferences Proceedings. etc. Single -Spaceg prifging  achieves economy of
paper used, and double column printing enhances. readabilif he printer is capable of

shifting " paper backwards via program control, then g is done column by column.
Otherwise both columns consrstmg of one line i is prmte ﬁ ime from top to bottom.

Some Word Processors allow pr’inting of text in 2 column t as it generally appears in

Assamese, Bengali, Gujarat, Hindi, Kanna thi, Tamil and Telugu - are the languages
“available as options. in addition to E ass mailing, screen echtmg page formattmg,
numbering, bold typing, filing etc. ar ilities in Lipi.

"Shabdmala" - Tata constancy SErvices have brought out Shabdmala Thls Word
Processor is capable of intermixing Standard English text with any other language text with
Devanagari script. Screen management, error correction whlle formmg Devanagan Ietters
_regular editing, file mamtcnance etc are provided. -

xit) Indian Language WPs o C , : : o o
_ "Lipi" is a dedicated Word Procossonelo ed by CMC Ltd for Indian languages. -
h

.S_

There is another. mult1l1ngual software package called Bharatl dcveloped by CIIL for
Indian languages

xiii} Microsoft WORD for Windows : . _ :
- Microsoft Word for Windows is a GUI (Graphical User Interface) based Word

~ Processor. Thrs package offers many advanced features. Some of these are given below:

.. Plctures can be included

. : Tables can be included.

*» Printing can be pre-viewed

. Complete spreadsheets from Excel can be included
~» Graphs can be included

¢ The page can be seen enlarged or reduced

209




14.2.4 Advantages and leltatnms of nsmg WP

Therc are scveral advantages as well as limitations of using Word Processmg
software. Some of the major advantages and hrmtat:ons are llstod here. |

i) Advamages of Using WP ‘
1) Multlplc ‘copies of any letter can be prmtod out - each lookmg as trug as original.
No extra typing is needed. : .
|

2) Documents varying from each other in some small measures hkc name, address etc.
can be 'mail-merged in large volume production and printing. This saves time
needed for repetitive typmg

'3')' Proof reading, Checking Spollmg, Correctmg text throughout ctc. .are all time saving
and manual work is very tire some. : : S

|
4) Prmtmg 1s fastcr than typing, as Printing speeds are of the order of 180 to 660 words
per mmutc

5) Storing document in Floppy Dlsks saves space. Transferring docuthents -from.ono
location to another.via computers  linked through telephone - lines, makes
delivery  of letters documents etc. very quick and error free. '

i) Limitations of Using WP

While Word Processing improves - productivily, quality of output, and removes
drudgery of clerical typing work, thus freelyplst to do better work in other areas, and
add the intangible benefits, there argjio. réW savings in terms of expenditure. WP as
compared with Typing is costly. % Equipment, accessories, Ribbons, Floppies,
Printheads, Dalsywheels Paper, are¥ll costly. Some Trammg is also nooldodto get most

out WP,

14.2.5 Library Applic% of WP T |
In as much asth rary is also an office turping | out paper work, all types of

correspondence, letters, Farms,: Tables etc. can be prepared using WP. Preparation of
Manuals for the Newcomers, brochures explaining the rules regulations facilities etc.,
reports on studies undertaken, project and budget proposals to authorltles ete. lcan be done on
WP,

. Routine uses would be -
Documentation Lists, Abstracting Bulletms etc. In the case of Blbllographles keeping them
updated becomes very easy as, nothing needs to be retyped. Only additions and alterations
or corrcetions need be done. : ‘

Several Form letters used in the library can be convemently done on WP Reminders -
for retum of books, non supp_ly of periodicals, books etc. are some examples.

A bstmctmg Bulletins

All of us know how abstracting periodicals are prepared Abstracts are wrltten or
typed out on abstract cards by abstractors. These are cumulated once a month or so and
sorted out into some useful order of subject/topic or other criteria. Then hey are given
Serial number, continued from earlier issue. At this stage the entries are "frozén" and -

~then photocopies taken for multiple copies. Because of the necd to “Freeze Entr;es onc has
o wait till all abstracts for the period are received from the abstractors. With W P one can go
ahead and . enter whatever abstracts arc received then and there. Changes, rearrangements,
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msemon of abstract number ete: can be made easily later on in one s1tt1ng This: w:ll speed :
up product1on of Abstra,ctmg Bulletln '

_ Some Libraries prepare catalogue cards for all its branches or departmental hbranes
Such centrahzed cataloging involves production of multiples of catalogue cards to be prmted
out. WP comeés in handy in such situations also.

- As an aid to the author in preparing lectures, manuscrlpts for publications, drafts for
mrculanon for approval of authorities within an institution, WP is indispensable.

Given below is a list of typical appllcatlons in the llbrary
¢ Reprmt request letters _
. 'Roquest letters for catalogs of equ1pments or products
s  Réquest for quotation for materials.
s  Purchase orders
o Interlibrary loans : Request/ reminders/ renewal etc.
. Reminders for any follow up action
e Minutes of meetings

. e Fileof ffequently used quotations, statistics etc. . o

"o Lists of addresses of books.ellers clients, borrovlgﬁ local libraries etc.

e F requently. needed and updatable mformatloé y! bus/ flight timings

¢ Internal memos o o
* Bibliographies, Abstracting lJulletlns_ B | _ =
¢  Book Recommendations by users e%::y |

*  Addresses of suppliers of librarv%nal

- 14.3 DESK TOP PUBLIS (DTP)

Work in any ofﬁce involves communication and correspondence, dlscussmns across the
~ table. Communication can be through: telephone fax telex or e-mail but mostly it takes place
through written documents generated for internal and external use. Discussions, meetings and
presentations also end up in agenda, minutes, reports. Information Technology offers many
solutions to facilitate management of wriiten communication in an office. Use of computers
for word processing is one such area. This unit explains how Word Processing is 1nadequate
and explains the advantages of DTP over WP in some of specific publishing tasks.

14.3.1 Conventional Publishing Process

The steps involved in traditional publishing can be studied by looking at the
responsibilitics of various persons doing the job. We have the duthor, editor, copy editor,
artist and designer, proof reader, pastc up, amst and finally the printer engaged in various
stages of publishing activity.

Author concetves the idea contained in the publication. He describes the thought
_contents in natural language by committing them to paper by typing or writing out in long
hand or perhaps into a computer using a Word Processor. Author also suggests plctures and
illustrations - what they are and where they fit in. :
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Editor decides whether the document is fit for publication by checking the document for
clarity, language, style and other aspects. If nocossary the author re-works on the docmnent
based on the suggestions from the editor.

Copy Editor looks into grammatical and spelling errors and consistency in the whole-
~document thus ensuring that quahtatwe points have been taken care of.

Art Des:gner undertakes. the responsrblllty of seeing that the publication communicates
with the target audience. He tells what fonts to be used, decides page layout, physical size etc;
the artist on the other hand creates the final art work based on authors rough cuts or verbal
_descnptlons

The Composrtor is in chargo of type setting. This can bo manual as in the case of
Letter Press Printing or automatic using Linotype machine. Phototype setting eliminates the
need to use molten metal types by proclucmg photographod text dlrectly by photographic
methods.

Proof Reader compares the auﬂaor's ma_nuscript and the first proof (gally proof) and
corrects all errors - spelling mistakes, page numbering, omission of lines etc. Corrections are
carried out by compositor. This cycle is repeated till an error free text is obtained.

Paste up Artist pastes the galleys containing text and art work having plctures ona
board which forms the whole page. Tho boards called mechanicals, are thon passed on to the -
' printer. : . .

Printer 'makes films . out of meoha_nicals, trans¥ers. an irnprossion of the film to the :
. printing plates and finally to multiple copics. Gene ff-set Printing method is used to get

thousands of copiés from a. single plate. O
' 14.3.2 WP to DTP - An Advancemen

Having seen the various stagos of?&hmg in the tradltlonal way, let us see how a text
processor or word processing as @o encalled (by mistake) is not fully equipped to help -
us. - ' : _ : .

Word Processing ig/Tg marriage between the typewriter and electronics. Word
Processing otfe s many es over manual typing, as already seen. However the
requirements of office correspondence have become more sophisticated, complex and
demanding instead of merely bemg a means to achieve communication through written media.
Correspondence and company reports, manuals, circulars, memoranda product/service
catalogues, proposals are no.more plain text involving just one type of type face plus and a
few tables or charts. There is a nced to introduce variety, provide a pleasmg overall
impression by a mixture of pictures, letters of different srzes and shapes. '

A “publication, as against- mere office correspondonco_, is intended to be widely
circulated. Visual impact'and communicating to the reader is important. Cover design, paper
quality, page layout, quality of illustrations etc. all play a role in enhancing the aesthetic
aspect. This is mtanglble but necessary. DTP overcomes the llmltatlons of WP by providing - -
a lot more support in many publlshmg activities '

An author's Jjob of preparing the ma.nuscnpt can be easily done by WP. His lntellectual
activity relating to thought/ideas and the subject matter of the publication cannot be done by
- -machines. The Editor cannot also be helped much by WP. Copy Editor, however, has to
remove .spelling errors and grammatical errors. Many WP packages contain automatic

speliing checking and grammar checkmg oomponents maklng the copy editors _|ob easwr and
faster. : '

Thé job of artists and art designers has a lot to do w1th graphlcs plctures or
illustrations. WP is not fully equipped to handle graphics. Only text, perhaps different fonts,
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good page layout taking care of margins, page nuhlbers headers, footers, spacing is possible.-
Regular publishing includes lot of graphics, different fonts, colour combinations, pleasmg -'
page layout etc. WP has limited choice in the case of selection of trpe faces. :

Composm)rs and proof readers benefit greatly from Word Frocessing. The text can be
corrected very easily. No re-composition is needed. Page dnd paragraph formatting is of -
immense help, However insertion of graphics is not a common feature of Word Processing.
Normally Dot Matrix Prmters or Daisy wheel printers are used for printing and their output,is
of poor quality. Although many WP packages can use Laser Prmters such packages do not
make use of all the facilities of Laser Printers.

By considering the various stages in publishing, we have seen that WP is ‘woefully
inadequate to meet the publishing needs. Desk Top Publishing is decidedly an advancement
Many publishing tasks can be sunphﬁed by DTP, as we shall see a little later.

14.3.3 Components of DTP System

Computers, scanners and Laser Printers form the most nnportant components of DTP
Let us see these in more detail: \

i) Computers

DTP was first developed to work on Apple Macmtosh Machmes Later on when IBM
PC range of computers proliferated the market, DTP packages became avallable for IBM
systems as well.

DTP apphcat'ions are memory intensive and'require@arge amount of disk space
also. As technology is changing fast, more and more ed systems are available at

less and less prices. Any recommendation on a suita & guration is likely to be outdated
very soon: In 2000, the requirements for a DTP systenNggre:

Pentium 2; 700 Mhz; 128 MB Ram; 1 Hard disk; Video card with 32 MB
VRAM; 101 Key Board; Creative Sound@te; rd; 17 inch high resolution color Monitor.

ii) Monitors o ' : -
Needless to say, DTP requir -resolution screen. CGA offers a resolution of 320
x 200 pixels while EGA monitors yie 0 x 400 pixels. VGA colour monitor resolutions are

of higher order. However, actual printing quality is not governed by screen resolution. Even
though you may see a picture with poor resolution, good laser printer can give clear prints on

paper. Good resolution is needed to make cotrections of graphs ¢tc. on the screen using =

mouse or key board.
iit) Scanners

A d1g1txser converts an image or drawing 1nto dlgltnsed mformatlon so that it can be
stored, processed, displayed on the screen, printed on paper or transferred as a computer file
from one computer to another or via floppy or email. Editing the images on the screen may

‘change colour, content, . shape or form of the plctures Such scanned p1ctures can later be
inserted into text in appropriate places.

Scanners almost look like photocopiers. Just place the diagram to be copied on a flat
bed of the scanner. A thin stream of light scans the document and produces the scanned image
as a file in your computer.. Scanners come in different sizes, resolutions, speeds and colour
capabilities. A scanner also comes with an QCR (=Optical Character Recognltlon) software
which converts text part of the picture into ADCII format. This conversmn makes text part
searchable, indexable ete,
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iv) Laser Printers

A laser printer works +n a similar way as that of a photocopier. It uses a photo
conducting drum and a cepier-style paper handling mechanism. Toner is ap]pllcd and fused
onto the paper resulting in printed output. Its output quality is unmatched with any other
computer printers. Besides, laser printers produce one page ata tlme in contrast to dot matrix
printers or daisy wheel printers that produce one character at a time or line printers that
produce one line at a time. Laser prmters produce no noise during their use.

This feature of lascr printers makes them the fastest among printers. Thc current laser
printer (1996) can work at a speed of 16 ppm (pages per minute) in black and white and a
resolution of 600 dpi (dots per inch). Although 600 dpi gives best results in printing text, in
falls much short of the desired resolution for printing photographs which; reqmre almost
4800 dpi.

Following are some of the parameters that should be considered while Thoosmg a laser
prlnter

Engine: The laser engine is the heart of printer and determines the print quality and the
life of the printer

Speed: The speed of a laser printer is determmed by the number of pages it can print
per minute (ppm). Most of the laser printers have a speed rating of 6 to 10 pages per minute.

Drum and Toner: The photo conducting drum and toner are ll'll_pOI‘t&:lnt components
. which determine print quality. These are consumables and have to be replaced at intervals. If
the drum and toner come in singie unit there is the mge of easier maintenance.

Reso!utioﬁ: Resolution of a printer refers ¢ clarity of print on ipaper. it gives.
Normally the laser printers offer 300 or 60§7dP(dots per inch) resolution. This is adequate
for most text printing jobs except when lot o ics are incorporated into the text.

Paper Handling: ldeally a la inter should be capable of handling paper of
different sizes like A4, letter and gdocunint sizes ctc. The tray capacitics vary between 50 to
200 sheets. i '

i o
Font Su oport: LasgPrintdes have a built in set of fonts. These range from 2 to 32
c[cpendmg on ti e make o inter. Fonts may be either 'portrait’ or ‘fandscape’.

ly

Memory: General ‘page is composed in the printer's memory before printing,
Usually printers come with 512 KB memory. But for a page with graphlc imaggs at least IMB
memory is required.

Saftware Compatzb:hty Laser printers should be able to work with a wide variety of
software like DTP, word-processors, CAD and graphic packages.

Interfacing: The interfacing of laser printers with computers should bc flexible and
offer the user opnons .

Post—Scrzpt Facility: The laser printer should be able to print files in postscript format.

Any spemﬁcatlon for hardware becomes outdated i in a short time as advantages take
place in the hardware 1ndustry very fast. In 2001, Laser printer that are dlgltal network
based became available. In this machines, one can ﬁre print requests from anywhere on the
network; prints ¢an be obtained smuitmcous]y on both sides of the papcr The printer
automatically prmts collates the pages and makes sets, all in a jiffy.

1434 DTP Software '

DTP Software attempts to overcome several inadequacies of WP in many areas of
publishing processes like page composition, text-image ntegration and in the choice of fonts.
Ventura and Page Maker arc two popular DTP software. :
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i Page Design

Any good DTP software prowdes help n page des:gn Page demgn can be understood
by dlscussmg three lmportant aspects - a) Space Managemn.,nt b) Graphics ¢) Type faoes

i) Space Management

Involves managlng the white space On a page, Where to position a specific picture, what
- should be its size in relation to the total page, how to choose of bold or large letters, how the
~ various ¢lements in a page are juxtaposed are questions that need ‘o be answered in this
~ connection, Space management is more an art than a science. It comes with years of
experience in learning how to get your publlcatlon communlcate ‘with the . iudlence

iii) Grapk:cs

Choice of plctures colour posmonmg on the page, titling are all unportant Graphlcs
relates to any non-text content on a page. Hence tables fi igures, maps, 1llustratlons etc. fall

under thls category Fig. 3 shows an |1Iustratzon of a typical cover page for a booklct
prepared using DTP.

ACME PUBLISHER

o
Xerox
Shows Off
Ventura
Publisher at
Conference

Fig-3: An Tlustration of DTP Output
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i) Fonts . - . SR : o |
A typeface is a dcmgncd set of characters in a particular style. Helvetlca and Times are
typical names of some fonts. Size of typeface is. measured in terms of points where one print is
equal to 1/72 inch and one pica = 12 points. A font is a collection of all letters, capital and
lower case, figures, punctuation, special characters of a particular typeface of a specific point
size. Fig-4 gives examples of Alphabets of typefaces: Helvetica and Times. ‘

Humanist 14 pt | : o

Humanist 18 pt ‘ -

| Humamst 24 pt

" ITC Garamond 14 pt '
ITC Garamond 18 pt |

ITC Garamond 24 pt: o

Century Schoolbook 14 pt . T
Century Schoolbook 18 pt =~ |

Century Schoc%ook 24 p‘n‘:

Bauer Bodoni Black 14
- Bauer Bodeni Bla pt

Bauer Bodepi Black 24 pt N
Broadw ot R

Broadway 18 pt S
Broadway 24 pt

‘Cooper Black 14 pt .
Cooper Black 18 pt

COoper Blaek 24 pt

F:g 4: Alphabets in Various Typefaces ‘ ‘

Most DTP Soﬁware provides WYSIWYG during the integration of text and graphlcs
WYSIWYG means "what you see is what you get". All changes can be made in a variety of
. ways. Pictures can be changed in size, moved from place to place.  Fonis can be changed at
case. The colour scheme can be changed and the combined effect can be seen immediately on
the screen.  An enclosed space in a diagram can be shaded in a variety of ways. DTP Software
allows text to be entered using any word processor and graphics to be produced by external
-software like PC Paint Brush, Power Point, Corel draw and the hke Pictures;can be scanned
mto the system by using a scanner also o : ‘ '

v) Some D1 P Sofnvare F ea_turea :

Some more common 'featurcs of a DTP Software are givin below: - |
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- b Mm’npfe C olumn Prmtmg As in the case of a newspaper ong can have same mformatlonl
prcscntcd in multlple columns ' : '

Human eye can, at a tlme take Up a large chunk of pnnted matter while readmg Thlsf"
chunk can be enlarged, if the matter is printed in multlple columns, rather than. in.single
column printing. That is to say, faster and eamer readmg 18 faclhtated by mu!tlple column
printed on a page. - : : :

2) Multi-page Brochure/Folder Prmrmg thn we publish brochure( for seminars, products
and services, DTP comes in handy. Once the matter to be presented has been entered, it is
easy 10 see it as a single fold (4 page) double fold (6 pages), three folds' (8 pages)
:brochures. DTP software prepares thc pages automattcally placlng the contents. in the
appropriate pages. : : : :

3) T hiumb Nails: These are essentlally compressed Images One can see, say, 16 pages rn_
: mmlatu re form at a time . '

Ayallablhty of thumb nails fcature helps in chcckmg for con51stency at a glance among a
large number of pages. s

4y Cut and Paste Portions of Prctm o5 OF Tex{ Mmrcr Matter be it. text or plctures can be- _

“subjected to cut and paste. Portiohs can be "selected” and then the selected portlon ¢an be
deleted or dragged and addecl to any other place in the.document. :

5) View Pictures in rolated Jashion, enlarged, reduced or dlﬁi_a}‘_enr co’four -'s'cﬁernesz
Pictures can be seen vertlcally or horizontally or ﬂlp thr gh 180 degrees. Colour

_background and foreground can be changed. Enarei d viewing of pictures is
sometimes necessary to observe minuie details. s -

_ 1435 TheDTPProcess _ o _ L
Producing a document usmg DTP sgfngare Zns_ists'of a number .of Stcps. :Thc_y. are

enumcrated below: 0 _ :
1. Consider what needs to be.d@w}mm When and Why o |
2 Design the Lay_oiIt. That is Werk out how the document should look Where the |

pictures sho'uld go and so on. :

3. Setupthe rnargms leﬁ frames and other frames if any

4. | Import the text from some other ﬁle or type it in directly.-

5. Import the pictures and place them in approprlate placcs _ _

6. Change the text fonts, color and re- format the whole dOCument 1f necessary
| Here con51der muli column tcxt if need be. ._ | |

1. Save the document, style sheet or te_mplate‘

2. Print the document ' o :
14.3.6 Limitations of DTP

Although DTP is far advanced and sophlstlcatecl in ardmg pubhshmg functions it is not
 as good as regular traditional publishing. ‘'DTP is suited to small volume jobs. Laser Printers
are costly and photo reproductions of laser prints are of poor quality. Laser prints give 300-
600 DPI _resolution whereas regular printing can yield upto 4800 DPL. The quality .of .
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graphics produced using Laser Printer is far less than the ones obtamed in formal printing.
- Choice of; typefaces is limited, : : :

DTP' can. be used to produce mechamcals The plates can bé made using
phototypeSettmg machines and the actual prmtmo can done using Oﬂ'set Prmters Using DTP
asa complementary system in this way to routlnc prmtmg w1ll yield better results :

_144 LETUSSUMUP ) S |
Word Processmg has come to be accepted as a routlne facﬂlty in most oﬁices Word
Processors differ from each other in the facilities and features they offer. Block maniptilation,
~ formatting, mail-merge, printing, spell check are soine of the important features Advanced
features take care of grap.hics mixed with text. Desk Top Publishing is demgned to do this."

Word Processors are better than mechamcal tvpmg but have lot of madequacles 1o meet
demands of all aspects of the publishing system. DTP is a better development. going half way
but still cannot replace regular printing, DTP is of great use in page composition, deciding on
the page layout, combining graphics and text, and in providing greater choice of typefaces,
colours, clarity. The output of DTP is better than WP as Laser Printer is used As many WP
are moorporatmg DTP functions/facilitics, dlfferences tend to mérge. The lerary can benefit
by DTP in most of its pnntmg/publlshmg actmtles as the volume of work is relatlvelv low

145 RECOMMENDED BOOKS \2 L

BEAUMONT, J. "Desktop Pubhshmg Wha.lt mean to hbranes ” CLI June 1988 Pp.
141-144 . :

- 1995,

' FREEDMAN, Ted. This is DTPQ YaE 3 Persdn 's guide. Ne'w Délhi:_ Afﬁ]_igated East West.

GLATZER,.Hal. Introdugfiopeg Word Processmg Berkely, USA Sybex 1931
GOOKIN, Dan. Wor&' for W dows 93 for dummres Delhl BPB, 1996
MANASFIELD, Ron.: Mastermg WORD 97. Ed4 Delhi: BPB 199’?
Pdgemaker 5 for Windows for dummies Delhl BPB 1995.

- TUCK, B. "Desktop Publishing; What 15 It and what it can do for you ‘7" ASLIB Proceedmgs _
41¢1}, Jan 1989, 2 29-37. : .

WORDSTAR for DUMMIES. New Delhi: BPB, 1955.

Computers@HOme a popular monthly magazme is a good SOUrce for mformatlon for topics
of this umt ' ' . .

| 14 6 MODEL EXAMINATION QUESTIONS

I ESSAY QUESTIONS

1. Write an Essay on the advantages of Word Processmg taklng Wordstar asa typlcal
example of WP software Package. . _ .

2 Describe the salient featu res of Mlcrosoft WORD asa WP Packa ge.
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3.. Discuss the various stages of traditional publishing process and explaing how DTP
can meet some of the tasks better when conipared to WP?

4. Write a note on the inadequacy of WP in publishing functicas? _

3. Write an essay describing typical facilities and features of a DTP software. -
6. Write a note on the various -physical components of a DTP systen.

SHORT NOTES |

l.  Mail Merge

2. Formatting |

3, Print options
4. .Library uses of WP

5. Word Processing and Word Processor ©

6. Steps in DTP Process
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UNIT-15: MULTIMEDIA |

Structure

15.0 Aims and Objectives . - '
'15.1 Introduction - |
- 15.2 History of Multlmedla
15, 3 Multimedia Systcm Requlrements
153.1 Factors in the Production of Multunedla Products _
153.2 System Configuration for Multimedia - o o
1533 Digital Video Disk . | o
- 15.3.4. Multlmedla Authoring Tools S | ‘
15.3.5 Multimedia File Formats and Soﬂware relatmg o them _ '
15.4 _leranan s Role in MM :
. 15.4.1 Howto Select MM Titles
115.4.2 " Sources for MM Titles | . _
15.4.3 Careers in Multimedia : o . |

15.5 Applications in Multimedia | : -

15.5.1  Library Related Applications 0 |

- 15.5.2  Other Applications . o '
156 LetUsSumUp - o O

15.7 Glossary : ?\ e : !
15.8 Recommended Books Q~ .- _ : .

159 Model Examination Questio

15,0 AIMS AND OBJEOTIVES y N

_ Multimedia is a presentation stored on a single medium and contains text, data, audio, _

- graphics, still photos, animation, ctc This unit mtroduces the basic_ features of multimedia and
their role in the libraries. S

After reading the lesson you w111 be able to

* Explain the terms, hypertext, multimedia and hypermedla

» Trace the history of Multimedia Technology f

o - Specify minimum hardware needed for multimedia operations ‘
e Look into various file formats associated with Multimedia and the relevant soﬂware _
¢ List many multimedia apphcatlons mcludmg those in library and mformatlon Science.

® Discuss how the librarian's Work is affected by the avallabﬂlty of this new media.
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" 15.1 INTRGDUCTION

All the traditional text, whether printed or in computer files, is sequential: Hypertext is non-
~ sequential. There is no single order that determines the sequence in ‘which the text is to be read,-

The reason people are geiting excited about hypertext even though the concept dates back to 1945' '
is that it can now be implemented with commercially used technology. N '

Hypertext consists of inter-linked picces of text. Each piece of mformatlon is known as -
node. Whatever may be size of these nodes, each of them may have a pointer to another unit and
these pointers are called links. A hypertext link connects two nodes in the' sense that it pomts from’
one node (called anchor node) to another (called the destmatlon node). - - o

Ongmally coined as a conjunction of hypertext and multlmedla hypermedla is less :
commonly used at prcsent than the popular term multlmedra Multunedia thus mcludes hypertext a
now, . . . .

The tradrtronal definition of the term Hypertext rmplles that it is a system of dealing with
plain text. But current systems also include the possibility of working with graphics and various
. media. Some people prefer using the term hypermedla Hypermedia is a natural technology for
supporting multimedia interfaces since it is based on the inter- lmkmg of nodes that may contam
dlfferent media such as text, graphres video and sound.

The new coinage multimedia describes systems wh1 h all the audio, visual and data
processing into one box and the whole presentatlon onto ium. A handy definition of
multimedia is that a presentation stored on a single mewm and contains at least three of these
such as text, data, audio, computer graphics, still phdios, s unatlon movie footage. Since many -

of the current systems also include the possibil; ing with graphics and various other
~ media, some people prefer the term hypermedia t the multimedia aspects. for their system,

It is difficult to find a definition imedia- that is acceptable at every level. At its
simplest, it is computing with sound and Mgtion; it depends on optical storage technology, like
CD-ROM, to handl¢ large volu drgltal data: text, audio, graphics and images. The
~ European Multimedia Center consid¥ "a set of enablm‘.s:,r and covermg technologies" which -
include, in the PC world ' ' S

. Graphlcal obJect-lmkmg database nawgatlonal alds - (bypermedia and windows |
.. environments) and authoring too]s - ' :

¢ CD-ROM for mass dlgltal data and image storage
o Digttal video compressron for rapid and scamless motion video

s Audio nuxmg tools - A processmg engine capable of d.nvmg power-hungry apphcatlons
(Personal Computer) .

15.2 . HISTORY

"~ In 1945, V.,annevar 'Bush described a machine, which he referred to as a Memex that could
be used to browse and make notes in voluminous online fext and graphic system, The Memex.
contained a large lerary of documents in addition to personal items such as. notes, photographs
and sketches.
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In 1963, Engelbart introduced NLS (ON Line System) which is any earrIy hypertext system
consisting of files that were organized into a segment of 3000 words or less that ¢ould be lmked

‘both hierarchically and non-hicrarchically. i

In 1965, Ted Nelson coined the word Hypertext and developed a system more expenswe in -

~ some sense than that of Engelbart. It was named as Xanadu project.

Hypertext systems are based -on the same general notion of a.ssoeratron structure of
Graphics, text so on. In the 1980s there has been an explosion of interest in Hypenext Hypercard
- was introduced in 1987. It is one of the most w1dely used hypertext systems Hypercard was
developed by Brll Atkinson, ' _ _ | o

Notecard is yet another hypertext environment developed in the Intelligent system Lab in
1987. Notecard has good browsmg tools, mcludmg a hrerarchreal system for organizing complex

Notecard networks.

Gude was the first hypertext system avaﬂable for Macmtosh It was ongmally eoneelved as
a tool for building electronic documents.: It provides a very flexible way of bulldmg eleetromc

documents with a variety of cross-referencing and annotation.
!

Intermedia is a hypermedia system developed at Brown University for umvemlty research
and teaching. Intermedia system 15 bullt on the BSD UNEX4.2 operatmg sysi,em and runs. on Sun
workstations. . .

With the advent of Graphical User Interfaee (GUI) ndows environment like X-Windo'ws
- MS-Windows are provided on many platforms. In th of IBM-PC, it is MS-Wmdows 31

that has provided many facilities for Multimedia ap liea . Windows 3.1 was the follow-up to

Windows 3.0. Not only did it fix bugs present inghe iginal version of windows, 11; also added the
entire set of conditions needed for the multimedihgxgént. It means that évery versron of Windows
3.1 contains support for audio, MIDI, an ick. ‘Windows Operating System has-undergone
series of developments from version té ver§fon and has become fully supportive of multimedia

requirements. Windows 93, Windo indows 2000 and now we have Windows ME, the
Millennium Edition. For details on ows ME see- Uit 2'on Computer Tec,hnology

- In 1991, tte ﬂultimed%etmg Council announced the Multimedia Personal Computer
(MPC) standard. 1his standar

machlne _ |
For a long tlme . computers had been dealing with eharacter based information whether it

 was numeric or iextual data. However, to be a data processing machine, computer should be able

to deal with other forms of data like visual, audio, smell and taste. Multimediaj technology has
equipped computers to deal with audio-visual data. The present day multimedia deals with text,
graphic, audio and video media: This has .opened up another step towards man-machine
communication. For example, if we look at the development of Operating Systems, earlier they

were only command-driven. Then came the menu-driven approach, followed by Graphical User

Interface(GUI) based on icons. It may be followed by voice-based interface. The trend is towards

more user-friendliness, Many of the so-called user-fnendly software do require lot of training and

skill in oider to use them. However 1t is hoped that multlmedla technology provides better user-

fnendly soﬁware . : . i
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15 3 MULTIMEDIA SYSTEM REQUIREMENTS

Computer hardware and soﬂ:ware especially the operating systems have undergone series
of developments and have become fully supportlve of multimedia requirements in the recent trmes

" 15.3.1 Factors in the Production of MM Produicts

Before we go on to the hardware that is needed for developing multlmedra product let us
discuss briefly factorv affectmg MM product development. Followmg turee are the most lmportant
factors: o : : .

1) Cieative and authoring/production techniques that aid the publrsher in desrgnmg and
producing meaningful valuable multimedia products. As we will sce from the profilé of people’
involved in this field (See Section 15.4.3), a combination of several creative skills are needed.

2) Standard low-cost platform and components, along with easy to use system and- apphcation

software, This is needed not only from the. standpomt of production but from c... tomers usage
as well. '

3) Resolution of many intellectual property issues ‘that impact the development of muitimedia
products, which can contain ¢lements from many direct works from many - different sources. .
This is one of the reasons why MM products tend to be costly at times.

15.3.2 System Cunﬁgurat:on for Multimedia g -
. Multimedia PC (MPC) specrﬁcatlon announced in Nov r 199'.0 defines the following
standard requirement. - :
i) A286 (10MHZ or faster) or 386:’486 PU
ii) 30 MB or larger hard disk L "V
1il) VGA (4 bit or 8 bit) video dlsst
iv) A digital andio subsystem '
v) A CD-ROM drive : @

vi) Application software compatible with the Applrcatlon Prograrnmmg Interface
 (API) of MS Windows graphical environment version 3. 1 with multrmedra :
extension or equivalent API.

Changes and developments in Hardware and Software are happenmg so fast. that any
specification or récommendation becomes obsolete very fast. Compare the 1990 MPC
recommendation . cited above with the following System Configuration suggested as model fOl’
MM usage at home by the magazme Computers@Home i’ August 2000

C&H recommendatxon for hlgh—end Multlmedra work mvolvmg games, graphlcs and sound_- '
and vrdeo edltlng ' :

. Pentlum-II ’?00 MHZ 128 MB: RAM 17 GB Hard Dlsk, Video card with 32 MB VRAM
10t Key Board Creauve Sound Blaster Card, 17 inches Momtor

_ Whlle we are on spemfymg a conﬁguratlon it is’ pertlnent to learn about Dlgltal Video
Drsks (DVDs) with spemﬁc rélevance to MM

223




15 3. 3 Dngltai Video Disk (DVD)

A DVD is a high capaolty optleal dlsk for storing large volumes of graphlos audio or
~video, in short MM files. Depending upon the number of sides used and the packmg density, the
capacity - of DVD can be anywhere from 4. 7GB to 17 GB. There are in fact 5 distinct DVD

formats:
1. DVD-ROM: Read Only disk for normal use in a PC

2. DVD-Video: For gtoring Video. Capacity may be upto 17 GB. Thls 1s useful for high
~volume interactive play back of lngh quality Video - Features. like bmlt in navigation,
parental locking, __copynght protoctlon are available. : :

 3.DVD-Audio: High capacity High quahty Audi content. :
4. DVR-R: Write Once Read Many Times type of CD. $ GB could be the capaclty'

I
'5.DVD-RAM: This is a read and write optlcal format for general purpose: ‘back up, transfer
devnce from system to system software mstallatlon etc. Capacity upto 2.6 GB '

- 15.3.4 Multlmedna Authormg Tools o ' o |

An authoring system is a set of software tools for ereatmg multlmedla apphcatlons Tools

. are wdividual computer programs that perform one or more of the tasks needed to create an

-application. Authoring usually requires special hardware for audio and video srilppon and it also

places special demands on the operating system softwarSyJcon Author, Authorware Pro.and HSC.
Intcractive are some of the most popular authoring soRgaze: . '

15.3.5 Multimedia File Formats and S@'e Related to them

_ We have seen that a Multimedia Broduct“fay contain different types of |mformatlon text,
pictures, color graphics, sound clips, vid%px, animation, hyper text etc. All these are stored in
various file formats. Let us famijtyze rselves with a few associated mtbll Text, Graphics,
sound and Video. : : . : o

" 1) Text Files % _ | | ,
TXT, ANS, DOC are ¢ file ex_tensions associated with pure text. Pure text files are
created with DOS. Edit or Windows NotePad programs. Microsoft Word helps produce Word
Files that arc in reality binary files. They produce RTF that is Rich Text Files, which are
mtermedlary and can be read by most olher word processors. : b .

2) Grapk:c and Picture Fdes : S ' : o - l

_ Computcr files such as GIF TIFF, PCX IFF IMG BMP and EPS arc some of the file
formats encountered with graphics. _ | '

GIF i is a propnet'try format of CompuServe It is the most popular one too. Tt allows
~ compression of data. 2 to 256 distinct colors can be shown. Images are true like photographs

. JPG filgs, speCIﬁcatlon of Joint Photograpluc Experts GI'Ollp, are greatly compressed and
- occupy least space, when compared to GIF or BMP. _ o S

" PCX files are created by MS Pamt brush. No compressmn is done. 'Ihe purpose is to
retrieve files casily. IMG files belong to Digital Equipment Corporatlon Here plcture of any size
can be stored. They are easily accessible. TIFF stands for Tagged Image File Format. This format
is supposed to be platform 1ndepen_dent that is-it will work in all operating Syls_tems. Most faxes
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are sent in TIFF format BMP stands for Bit- Map a.nd are created by Pamtbrush They occupy.-
much space and are raw. But they can be read by alt prcture programs : '

Many times ﬁles have to be converted from one format into another. Internet browsers llke
Netscape -and IE can read most common file types mentioned above. A utlhty called GIF .
‘Construction Set helps us create a Sl:de Show out a series of several pictures. '

3} Audio Files

Commonly known Audro File Formats are WAV, VOC MID AL"‘ F and MP3
AIFF has been developed for APPLE computer

MID file is based on Musical Instrument Digital Interface Standard for Audlo Control
nMM. .

WAV files, most commonly used in PCs, runs under Wmdows easﬂy It allows both
: compressed as well as uncompressed data.

voc ﬁles created by Creative Labs Sound Blaster are used to store drgrtal dorn VOC ﬁles
gwe clear audio and are also common in PCs.

MP3, another audio format, short for MPEG Layer 3 has hecome very popular in the -
recent few years. It is like WAV, but h1ghly compressed: compress1on ratio; 12:1 (44KHZ 16 bit,
Stereo). You can store 12 hours of music on a single CD.

. MP3 music files can be played by MP3 Players. Free ry
~ some well-knovim MP3 players Mast MP3 players offer: N

" a) Volume control : S .
'b) FastForward and Rewind O |
- ¢) Move to next/prev track - ?‘ | '_ ' e
d) Repeat or shuffle tracks Q~ S | o
¢) Song time and length displ o S o
. ) Graphics equalizer % _' L | o '_ oo
- 4) Video Files | ' AR ) B o

AVI MOV, MPEG and QT are some of the formats in this category.

AV files have both compression and non-compressed data. Devised by Microsoft, they
contain nested data chunks. AVI files can be edlted usmg Adobe. Premrer and a host of free ware
programs, - :

MOV ﬁles are standard movie files. Qurck T1me is movie ﬁles for Apple Mov files can
contain both audio and video. Mov files are also machine independent.

. MPEG of Motion Picture Experts Group came up with MPEG-1. Thls is a compressed
version resulting in loss of quality. It supports:transfer rates upto 1.5 MBPs and are therefore best
suited for MM production in CD format - as against MM for web server. Later version MPEG-2
1s meant for broadcast Video, with a transfe s rate of above 4MBPs.

\, WinAmp and Je_t _Audjo are -

_ OuickTime or QT files are rather specific for Apple Computers. QT has a series of
software: The browser or the Client" is available for PC and MAC.-The Professional Edition-
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" 15.4.1 How to Select MM Tltles 7

When you buy a MM title for the llbrary, followmg salient points have to be kept in mind.
In common with printed books we need to look into the author's and publisher's credlblllty §
suitability for a certain level or grade of the user group, pnce ease of procure|ment etc. These_

allows you to edit and create movies, graphics and 3iD panoramas and streaming Vldeos QT4 the
latest allows previews and supports all kmcls of audlo and video file formats.

We have so far seen in this section VarlOI.lS formats for files havmg text, audro “video etc.
along with software connected with thc same. : - - : :

154 LIBRARIAN AND MULTIMEDIA

Let us now. see how a hbranan can go about selectmg MM products to be added to his
collection, where to look for MM titles and how he could benefit from the several career
opportumtles coming up in MM field. : ;

i

issues are not discussed here.
I) Ease of Instah‘atwn

Some CDs can be instatled w1thout any problem Just by running the setupi program. Some
others Iand us into problems - especially when program files that are copied from CD into hard

disk arc available on the hard disk in elther older version or later versions. Many times sysiem -
‘might: hang without leavmg any clue as' what to dg. efore installation. procedure must be

simple. -

CD being mounted whenever the applicat run. In other cases, most of the| files are. copled
mto the Hard Disk: This method aleEt responses but eats up disk space

'3) Program.Loading

2) Disk Space Utilization Q E _ '
' Some programs keep some ﬁles on%(; d some files on the Hard Disk: this calls for

qwekly?
d) Navigation

As most CDs are produced using Hyperlmks you should check up if thel navigation from
one part to another is smooth and intuitive. Hyper Links must lead you to correct files and to
current files. Some times system might hang because of bad links. For example, 'if a link is to an
external Internet web site, the machine may not be properly connectable at the tilne of CD usage:
this ma lead to problems. : :
5) Graphics - N

Quality of graphics has to be verlﬁed Are the pictures and ammatlons blending? Are the
pictures laid out at suitable places, at the correct sizes? |

_ 6) Text

Can the text and other. p_or'tions' cut 'and'copied? Many pdf files allow you only to print

directly onto paper. Copics can not be made on hard disk for further editing. We nced to also
examine what the competitors offer so-that we get the best value for money.
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15.4.2 Sources for Acquiring MM Titles |

' As -liErarians you need to acquaint yours_eli_res with sources to ‘select and buy CDROM

based Multimedia titles depending upon users' needs. A decade ag > an annual publication called
the RED BOOK used to be a singularly useful source for locating CDROM titles. The scenario
has changed and a large number of publishers bring out useful titles for ail age groups, for all
purposes like training, self learning, equipping oneself for competitive tests, on all topics. from

- religion and culture to con_'lp]ete dictionaries and encyclopedias, at all price ranges!

A month_iy magazine called Compter&@Home contains several reviews, advertisements and
articles on MM titles. Magazines: like DataQuest, PC Quest, Voice & Data, Chip and others
distribute MM CD's along with printed monthly issue in paper form. : :

Many books carry _ﬂbppies and CDs as supplement‘ These are very useful just'fox: the shear
vastness of additional infom_lation they carry. It is always advisable to prefer books with CD
supplements. o . S ' '

BPB Publications, Comdex Computer Publishing Company, | CrossWord, _Gangarams,
Vikmans Multimedia and Waldens are some of the book sellers who have separate sections
devoted to MM titles. '

National Centre for Publications on CD-ROM (=NCPC) was set up at FITT (Founds:ion _
For Innovation and Technology Transfer), IIT Delhi in the year 1996 by NISSAT, DSIR, GOI.
This Centre is the National Repostory (Archives) of all the CDs being published in India and on
India, except Games, Music, entertainment and scftware pro Till date (May 2001) NCPC
has a collection of over 300 different titles being publishgd @ India, covering’ art, culture, -
heritage, S&T, Industry; economy etc. A data base of tj vatlable is searchable in their website
at : www.indiacdproducts.org/ L ' @ -

15.4.3 Multimedia as a Career

Multimedia product devélopfneﬁt ﬁ@ ha§ Jjobs- of various kinds. Scéﬁning Assis_tants,__

Content Writers, Visualisers, Designers, | ers, Editors etc

scanned, edited and integrated with the text. Visualizers look at the page layout as a whole
and suggest and carry out changes to uit it to the audience. Knowledge of Multimedia tools is
_ enough for Scanning assistants and Visualizers. -

At the lower end there are @ing and Editing Assistants who help pictures to be

A graphic designer; on the other hand, is a skilled artist with a qualification in basic design.
- methodology from NID, Ahmadabad and the like. To be a good programmer one needs to be an
engincer or an MCA with knowledge of a fow programming languaggs. An Editor is a very senior
person of the level of 4 Project Manager: He is fully conversant with all the work done his
subordinates and has enough experience to guide and direct them. Another category of staff in
MM is content writers. These are people with Journalism or Mass Communication background,
- strong in. English with a flair for writing and reading and are quick in grasping complex topics.
Some. librarians might fit in here as well. Librarians, as they are supposed to be good in
Abstracting and summarization, can hope to-fit in here. o :

A basi¢ lmowleé_lge of MM product development is very useful as most libraries would have
be having their own web sites offering MM based contents - training miaterial, documents,
presentations, guides etc. : -
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155 APPLICATIONS OF MULTIMEDIA

Though there are several applications of multimedia’ in e_ntcrtainmént, education, business.
and trade, scientific research and development, however, libraries and information centres are
mostly concerned with the retrieval of information. _ - o I

15.5.1 Library Related Applications

Some library applications are for the retrieval o'f._' technical and scientifid information.
Libraries need to include electronic publication like hypertext, if they want to keep up with the

 modem téchnology. In future, the libraries might well be a computer network service rather than a

building. For example, Book house is a library system using hypertext techniques to help user to
find books without the limitation of traditiona! information retrieval. The user interface of the
Book house is based on a building metaphor somewhat like a real library.

Another example of a library application is to provide public access to archives of history -

documents. For example, the statc library of New south Wales in. Sydney, Austalia, contains

- large amount of old convict records from the settlement of the colony 200 years ago and many

modern Australians visit the library to discover what crimes their ancestors committed that caused
“them to be deported. Currently this genealogical search requires people to wade through mound of -
old documents and follow the links to past generations by hand. Most of this material would be an |
obvious candidate for hypertext access. . -~ : A ; :
Information Access: It is often said that this is m'.A@hmaﬁdn'. We are literally being
overwhelmed with an overload of information. Thigsal ¢ of information makes it difficult to
access. Multimedia provides effective ways to o information and search for|. specific facts

- gaickly and effectively through navigational fools. ' : - _ S
- Information Terminals: Information system¥are located in the reception areas of many major

business houses and they provide ang ting way for visitors to learn about the!firm and their
products when they are waiting for theMprospective business partners. B

Ca'ta!aguing: Most céﬁlogui@s enable users to locate a well-defined biblliograbhic unit
easily, but they do not allow them ¥6 look for literary units without any problems. A’ mechanism to

- collocate various manifestations of a work can be based on bibliographic relationships for

establishing links between the units concerned. Investigations show. that these relationships

between descriptors are analogous to the relationships between descriptors in a thesaurus.
Concepts and practice in thesaurus handling can be applied in cataloguing linked bibliographic

* units. International bibliographic numbers are recommended for the unique. identification of the

bibliographic units. For the implementation of such a system it is sufficient to define only
relationship between two bibliographic units. All other-links can be generated by the system itself
because of the characteristics of the relationships. A hypertext system is able to offer an
appropriate interface. ' S ' S B o

* Reference: Reference works are the area in which- libraries are most likely to come across
multimedia applications, The simplest form requires only the existing well-known technology of
the CD-ROM, with the addition of a speaker. For example, the National Geographic's Mammals:
A Multimedia Encyclopaedia is a text and imag’e_database,' which corresponds to the 2-volume
Book of mammals. In addition to text, it includes some 700 photographs and 150 maps, 45 full- .
motion video clips and sounds (the calls of the animals themselves). The user navigates through
. the encyclopaedia via menus, icons and a hypertext interface. o
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1552 Other Multimedia'A-pplications L o e o

Education: The essence of multrmedla Is to make computer use more mterestmg It does not
‘matter if a child is in grade school or an adult is getting a mastur's degree. Students are highly
motivated to work’ co-operatively and w1thout teacher supervision to search out and remember
content of a wide variety of resources, with visual recall bemg eSpecralIy promoted Multxmecha is
an excellent tool for computer aided instruction . -

- Edutainment:. This is the new type of software. category that mixes the cducatlon with
- entertainment. The idea is to make leammg fun while prowdlng some type of entertainment,

Entertamment' Multimedia. games are a Iot of fun to use. Chrldren and adults -equally enjoy
playmg on the computer ’

Business Presentation: In many companies, p:esentmg informatioti to business ‘is a required
- form of communication. Applications are already available for creating 1mpresswe and through
Multlmedla these apphcatlons will become even bettcr and effective.

Interaction: The effect of multtmedla 1ncreased even further by mcorporatlng user mteracuon o
Here the user is included in the process, since he or she controls the path and the - tvpes ‘of
mformatlon . Lo

Vrtua! Reakty In virtual reahty, such illusion gets yet another twist. ‘The user takes a
participative role at the center of the action, not only seeing an armg_hls surroundings, but also
manipulating them with natural body movement. Simulation mportant application of virtal
reality. It is useful in medicine, air travel. Military mgmewyers and other situations where a safer
and less expensive alternative to "actual reality” is r o ‘ - :

Ar'ch'irecmrle And Landscape: Multimedia pro: other form of presentation: simulation in
the area of city and landscape planning. Archifctural proposals are v1sualrzed by overlymg
landscape pictures w1th those of the prop '«.@K ructures,

Dictionaries And Reference Boo@et;er dlctlonanes and large referen(':e works have been

converted from a traditional paper a hypertext format. But so far we have seen no major
project trying to generate a hypertext dctionary. from scratch. The electronic catalogue is a fairly -
big hypertext with its 9742 nodes taking up a total of 413 megabytes. Cléarly one of the biggest
advantages of hypertext encyclopaedia and dictionaries; compared to a printed work is that they
can show moving images and play sound. For example, a version of Webster's dictionary is
avallable on CD—ROM with sound recordmg of how the 160000 words actually are pronounced. |

Trade Shows, Product Catalogs, and Advemsmg Many kind of advemsmg and commumcatlon o
to customers can be improved by hypertext. Hypertext can also be used to provide information
about an entire trade show and help people find these exhibitors that would interest them, through
implicit links from any text. A student who does not know English very well might still be able to
understand material in multimedia because of its ability to link to an explanation of any word.
Hypertext also enables a student to view two parallel vetsion of the same text - an orlglnal
version and a translation.
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15.6 LET US"S’UM' uP

' : |
Multimedia Technology is one of the latest arcas of computer applicationis. It offers a
powerful combination of text, graphics, Audio and video data that make the presentation livelier.
Hypertext is another technology, which aliows non-linear presentation of information, so that one
chooses his own way of using navigational tools. Although the word Hypermedla is less used
now a. days it is-the combination of Multlmedla and Hypertext. : '

Although the end-user of the Multlmedla products do not requlre any sofcware the
generators of multimedia products do requlre Authoring tools, and editing tools for graphlc audio
_ a.nd video data : :

The appllcatlons of Multimedia are many and vaned mcludmg Computer Alded Teachmg
Edutainment, present?atlons reference material etc. Multimedia in future may change the look of
the PC. In this context, it is desirable that every library possesses multimedia system. Like
microfilm reader/printers, multimedia should be provided to the user in order to allow them to use
multimedia  products hke encyclopaedias, dictionaries that are: brought out’ in CD-ROMs.
Multimedia Systems can be used for developing multimedia documents like training manuals
library guides and onentation matenals : b

15.7GLOSSARY T o

Animation: A process for creatmg artificial vrdeo whcreoomp‘uter calculates of assembles the
: content of each frame as it is displayed.- = : _ ©

. Apphcat:an A computer program wrltten a speciiic purpose. - L
is |

 Api: Application Programmmg Int means whereby an application communlcates
with the system software. An ally specified in' terms of one or more computer -
. languages, such as C or Pascal. o : b _
"Author: One who uses auth'o@ols to create application prog-rarns : !

Autkormg The process of creatmg an apphcatlon program by the use of authomlg tools.

Authormg Language. A lugh-level programmmg language. mtended specmcally for authonng '
It contains commands or statements ‘that Slmply many of the. steps of authoring.

CD- ROM A dlgltal data version of the aud10 CD(Compact Disc): ' I

The CD-ROM can’ be mexpenswely repllcated and holds up to 680 mcgabybes of data Because it

is read-only, the user cannot change the data. |

-Compress;on A ngttal process that allows data - to be stored or transrmtted usmg less than the
normal number of bits, ' For example video compressmn refers to techmques that reduce the
number of bits required to store or transmlt 1mages or motlon v1deo - '
1
Computer Based T raining (CBT) The use of a computer to delwer programmed onc-on-one
personal training. S _ o S
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Graphrcal User Interface (GUD:. A computor—user mterface that oomhmes a graphlcal screen '
capable of displaying graphics and images with a pointing. : '

Hypertext. A text display system that allows an author to hrghlrght specific text. words or phrases _
to 1ndrcatc to the user that he can chck on that ltem. for addrtlonal mfonnatron '

Icon: - Ina graphrcal user mtcrface a grapluc or image that wsuallv rcpresents an ObjCCt in the
environment. ' _ _ S i

5

" Image Processing: ' Techniques, which mampulate the pixel values of an image for some . -

particutar purpose. Examples are: brrghtnoss or conirast correction. Color correction, or
changing size(scaling).

MM.: {Short for) Multimedia

.Muitrmedra Personal Computer (MPC) A PC that contains oqurpmont for multtmedla such as -

audio, vrdoo and CD ROM hardware.

Operarmg System:. In a porsonal computer, the core program that provides applroatlons with
access o all of the hardware resources of the system Typlcal operating systems are DOS and
08/2. .

Simulation: The process where.a computer program behaves like :different object or system.

Wmdowv When caprtahzed as shown, Wrndows is the graphic: interfiace created as a DOS

-extension by Mrcrosoﬁ O :
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15.9 MODEL EXAMINATION QUESTIONS

I ESSAY QUESTIONS
1) What is the subtle difference betwecn Hypenext Multimedia and Hypermed1a‘7
. 2) What is Multlmedla‘? ‘What are the dlﬂ’erent File Formats encountered in a|
|

Multimedia Product? DlSCllSS bneﬂy mentioning the relevant software connected
|

‘with such formats
3) ‘What are the various apphcanons of the Multlmedla Technology‘?
II. SHORT NOTES
2) CD-ROM
b} Mulnmedla Authoring tools
¢} Hardware neéded for Multimedia
d) .MP3
e) DVD
f) GIF

g) IPG tools ._ 0 |
> . | |
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UNIT - 16 : ELECTRONIC MAIL

Structure | -
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1623 Advantages .
16.2.4 _-Disadvantages
1625 Comparison with other Communication Methods

16.2.6 What can you do i m an Email System?
162.7 -Some Tips for better use of Email
16.2.8 Email Etiquette
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16.8 Recommen_ded 'Books . ?“

169 Model Examination Questions '. -
16.10  Appendix : Mailing Lis_ts. | : riane' Interest

| 16 0 AIMS AND OBJECTIVES

Electromc Mail or- Emall has become one of the major applications of Internet. Tt is a-
very popular mode of communication to connect people across the globe more economically.
This unit introduces the basrc features of Eiectromc Marl and its role in the libraries and' _
mformatron centres. : :

* After reading the lesson yoﬁ'will be able to
-®  describe the concept of electronic mail -

¢ enumerate the advantages and dxsadvantages of Emall compared to other methods of
message transfer llke fax, telex, post, etc. -

.'0_ ' learn some tips on using the Email

~® familiarize yourself with Email etiquette :

‘o get a hang of specific uses of Email in the Libra'ry '
® use web-based Email effectively '

» explain what Mailing Lists are and discuss their uses.
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161 INTRODUCTION. o

Elecironic Maﬂ or Email for short, is a method of exchanging personal messages
from one person to another using computers connected via a powerful network. Thanks to
Internet, Email shas become a very popular mode of communication during the past few years.
Email connects people from across the globe in a few seconds at a cheap cost. There are more -
than 200 million Internet Email Users in the world. Fmail can be used, in addition to simpie
message transfer, as powerful way of distributing newsletters, carrying on non-interactive
discussions, conducting opinion polls etc. As-an integral part of Office Automation Email
plays a vital part in exchanging written communication. - This unit will discuss the issues
outlined in Aims and Objectives in some detail from a Librarian's point of view. |

16.2 EMAIL - ADVANT'AGES & DISADVANTAGES

i .
Before we discuss the advantages a.nd limitations of emall first let us know what do
we need to use email. : :

16 2.1 What do we need to use Electromc Mail? ! _

’ | ’ r
In order to use Email one should have a PC, Modem and a telephone line. As the
telephone ling is capable of handling only analog signals and the signals from the computer are
digital in nature, an instrument to convert anatog to dighgl and vice-versa is needed. Modem
takes care of this need. In addition you alse need il conne_ctlon {just as' a telephone

connection from BSNL) from an Internet s@?rovider. An Internet Service Provider .

(=ISP) gives you a UserlD and a password fo ual fee. o

L O

The UserlD is the Email adcl » jgilar to Phone number or fax riumber. Email

signifies the user's name aad the @ nd part aﬂer the @ sign 1nd1cates the computer mn the
network (Internet) where you have g |

~ You alse need so@mre Two types of software are needed. The first one is
. communication ¢ dftware. It is€ed to dial up the ISP's computer using telephone connection.
Some popular names are: PROCOMM, "Dial-UP Networking" etc.. Generally, this comes
with the Operating System or freely supplied by Modem Vendor or the ISP, The second ‘one
- is variously called the Web browser, web client or simply the browser. Netscape and Internet
" Explorer are the most popular ones in this category. They are used mainly fo1r browsing the
contents of *Internet web Pages. They also have a component for recewmg, reading and
“ sending emails. Hence our interest in browsers. Most browser software is free. In order to
benefit from pictures, music, video clippings etc that may come along with email messages,
you also need software to open and read or play these special multi-media files. For example
music files need MP3 player software. Along with Email messages, pictures, niusic clippings,
recorded speech, video clips etc (in short multi media items discussed in earlier unit) can be -
"attached”. L . : : I :

16.2.2 How much does it cost ? |
Normally an ISP charges a fixed sum for a certain number of hours of Internet -

- Connectivity. Email comes as a free (default) service from most ISPs. Email charges work out-
to less than Rupees ten per message and this includes charges for the local phone call needed
to get connected to the ISP's computer. Most of the times it is possible to send out an email in
less than three minutes thus paying just the same cost as that for a local phone icall. Any other
person who has Internet Email can be reached easily by typing in the address of that person in
To: field of the message.’ .

N
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16.2.3 Advantages

Email is fast, cheap and reliable. Most messages can be sent i1 about half an hour's-
time across the globe. They are cheap as already seen. As the message is held in the. computer
as soft copy, it can be modified, edited and -used in databases or other programs. Messages
can be forwarded to anyone. Same message can be sent to hundreds of people at no additional
_ efforts. ‘Messages can be replied by noting relevant points in sender's message text itself. It can
be safely archived for future reference. Messages can be transferred 1rom person to person in
a safe or confidential way after encrypting. Messages reach the destinasion tamper proof. One’
can get confirmation of delivery of message, or whether the recipient has - ead the message.

16.2.4 Disadvantages -

However Electronic Mail does have some disadvantages. One needs to have a
computer or at least some access to a computer. If your ISPs server is down there could be
~ disruption in mail transfer. Hackers could get hold of your password and create problems .
Viruses may travel along with messages received by you and such viruses may corrupt your |
computer system. Some messages may arrive in a format that you can not "read".

16.2.5 Comparlson with Other Communlcatlon Methods

Anyone can be reached via postal system - but email requires recipient to have email.
~ Ordinary postal charges are becoming increasingly costly. Fax is instantaneous. In fax you
need to prepare the original and scan it for sending. Scanning m3y be imperfect resulting i
poor copy. Fax is costly when you consider International FaxNgergit almost equal or more
than ISD rates. While Telex is also instantancous, it is gheep but slow. Telex terminals are °
noisy and error prone. Noise in transmission is heavy. .is going out of fashion. In the
case of postal system and courier, already prepared gext or Whterial can be transferred without
additional processing. After the passage of Infol% Technology Act last May 2000,
Messages via Email are legal and binding ju@a r written or pnnted eommumcatlon '

16.2.6 What can you do in an Email S

You can receive a message. em. Reply them. Or forward them to some one
else. You can delete a message: or store afely in some folders. At last you can reply them
too! When you are sending a ‘message you can mention if it is urgent, Whether you need
confirmation of receipt or delivery or readmg etc. You can attach file along with your
message, The file can be a picture program or a greeting card with music! You can add
signature to your messages automatically. One can also spccrfy 'when' it should be delivered.-
When you get a lot of useless marl you can prevent messages from reachmg you. Thrs T
called Spam control : : :

1 16.2.7 Some Tlps for better use of Emall

Though your email soﬂ:ware may allow you to send graphrcs or color use plam sunple )
text. Thls travels faster and problems are least. As bulky attachments will chock the traffic,
avoid big ﬂles bemg sent as attachments When yoi aré on long vacation, please do arrange to
send interim aut : 'eply using "Vacation Program ‘This is bemg courtecus and you wﬂl
be appremated All emall messages are e‘(pected to be’ replled unmedlately Please reply soon.
Use proper sngnatures 1dent1fy1ng who you are. Be aware of v1rus problem do not click on

. attachments that are program ﬁles V:rus may corrupt your system

16.2.8 Email Ethuette

Peopl’e using Email follow certain unwritten rules of etiquette and manners. It is better to
be aware of these rules so that the user may not feel out of plaee or unwanted for lackmg in
manners. Some of these "ruies” are mentloned below
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1. Email messages arc always short and crlsp They do not requue formal salutatrons_
like Dear Slr yours falthfully etc _ _ .

s 2._. .Emarl messages shOuld be: rephed fast and almost always at- lea st an linterim 'r_eply_ s
3 --expected R : - S L

- 3 '-Wntmg everythmg m Caprtals when not warranted mchcates that you are angry

4. When you are contnbutmg to a discussion list, you ueed to know the scope topic,
" purpose and specific interests of members. You should not send any message that -
does not fit into the scope of the List. If you do you will be admomshed and booted
out‘ . _
_ : |
5. Those who can not use graphics while composing messages can use ‘emoticons’ (small
_ icons or images indicating emotions) to signify the emotion you are jin while writing
.~ the same. For example one can use the famous smiley. symbol © -1 ) = This tells the

-_recrplent that you are joking and are not serious. W

16.3 WEB - BASED ELECTRONIC MAIL

A number of Intemet Compames offers a facﬂlty calied web based electromc mail. In

this case one need not own a PC or internet connection: he can. ut1hze the facility avallable in.

any cyber café or Internet kiosks to get. connected toNpternet for using Email, ! There are more.
than 400 Internet cafes in Hyderabad alone Iti 1s t 11 using the phone n STD booths

f, Satyam Online, Dishnet iand others' offer
cs. The advantage of having an Email Id from

Compames like ‘Hotmail; Yahoo
web based email. Most of these are free se

such companies is that they offer some anonymity. Tt is similar fo Box Number
Advemsement in matnmomal column oregver, this web based ID could be pennanent'
irféspective of where you WOl r inStarice if you aré working in say Satyam the email Id

given by Satyam is valid only™s long as,y__ou are ‘in Satyam_ ‘But the 1d from HotMail is

peﬂnanent o _ o . . ! .
: I-Iowever web bas emall Ids have thelr own. dlsadvantages t00. ‘Here the vendor
decrdes how much of space you could have, what size of files are allowed etc, Facilities at his
site, tools provided and privacy allowed are all variable. For instance, Redlff is fast and the
space given is cnough (5Mb) ‘and: allows you send messages in many. languages However
there s no guaranty that messages will be delivered in. time. You can not complam as the -
service is free. Some. vendors provide "In-box" ﬁltermg tools ‘whereby you can automate your
- organization of folders. In Rediff you can send voice mail too: that is youl can record your
'speech and send it over. The l'eClplent can hsten to the speech over his speeches attached o hlS

muln media PC. - _ : ; B -
: l

16 4 MAILING LISTS

. .

A Mallmg LlSt isa faclllty oEfered by some orgamzatronszgen cies to help md1v1duals
of a group to commumcate among themselves through email on topics of their mutual interest. -
A ListServ- software at a. central computer acts as the hub. If a group of librarians are
interested. in say Library Security, théy cam become members of a "Marlmg List on. lerary '
Security”. When any member scnds a mail message of interest to other members, it first goes-
. to the Server Machine and the gets broadcast (re-mailed or forwarded) to ALL thie' members of
the List. By this way, all members can exchange views, ideas, experience, _problems -and
"solutlons of topies. of their mterest ina non- mteractwe (not inst: ntaneous) way.
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While using Mallmg ‘Lists, one needs to. note two dlﬂ'erent -email addresses: -one
address called the ListServ address or the server address. This is used to become a member of
a certain list. This activity is called subscnbmg When von No longer want to got messages,
you can unsubscribe from a List also. The: proceduro varies from server to server, hist to list.
“But it generally consists in sendmg just an email gwmg List Name and’your name in the
Subject Field or in the Body of the Message Text. Another address is the List address This
second Email address is used to send messages that areto be w1de1y re-drstnbuted

16.4.1 Sources for finding Mailing Lists -

There are hundreds of Mailing Lists and Discussion LlStS in. “Internet. Followmg
Table provides some important sources like directory of Lists, List of Lists etc. - '

SN  URL of the Source | Descnptlon '

1 http:/fwww listzcom Drrectory of 10000 malllng llsts searchable by subject
2 | httn:ﬂww.netspace.orafcﬁi_? ~ | Mailing List Gat_eway'o_f NetSpaoe oo
bin/iwgate : S
4 | hup/edwedgsnorg | USA'sK-i2 ‘Education related discussion hsts and E-
' ' . Journals B

5 . http':(hm.dei_el@ws.conv o -'Web based news grou sNdi {

6 http:;’!m.re:ference.com | Unique pt

‘There are a very large nu@f mailing hsts more than about 90 000 in fact '
covering all subjects on the earth. There are many of interest to llbrarla.ns A recent list of
Lists of Interest to Librarians is glven ini the Append1x LA - : :

16.4.2 Some Examples of Indian Mailing Lists =

_ . There are a few from ]ndxa as well, There is a mallmg hst mamtamed by Nanonal
Center for Science Information housed in Indian Instltute of Scren_ce Bangalore. It is called .
Lts-Forum and the ListServ Address 1is: l1stserv@n051 iisc.emetin  The second address to
_ which messages may be. sent is: hs-forum@ncm usc ernet i Lls-Forurn 1s very actlve wnth

. more than 200 members. : : :

" TASLIC, Indian Association of Speo1al L1branes and lnformatlon Centers has a hst
whose details are available at: www.indiax. comhashc If you wish to join the List you may
send " a - request "JOIN IASLIC LIST" as text of the message to the address
server@hstserv indiax. com ' ; -

: Some persons also mamtam the malhng : hsts For example '
oomoratellbrns@yahoogroups com. More Information on this is avallable at the web site:
http://www.yahoogroups.com. To ‘subscribe send a blank message to: omoratellbms-
subscribe(@yahoogroups.com This is a mailing l1st taklng care of needs of smgle onc man
hbrarles and. therr pecuhar problems
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16,5 LIBRARY USES OF ELECTRONIC MAIL |_

Libranes everywhere are using Informahon Technology, Internet and Email in .
particular to a great extent nowadays. But most of them use it only to send messages. A
typical list of toplcs or tasks for Whlch Email may be used is given below: |

Remmders for Return of Bool\s

. Intlmatwn of arrival of new books to requestors o
Intimation of arrival of Reserved books o B

" Monthly List of additions '
New Services Introduced
Holiday Notioes _
Inter lerary Loan Requests s | o |
Récall Notices for books needed urgently by others i
Placing orders for supply of books with Vendors -

W N BT N

10. Sending Inquiries for book supplies o | 2 _
L1 Results of Literature Searches ' | _ : ‘
12. SDI Notifications- |

~ In the case of libraries using fully integ ftware for library management, most -
of the above listed tasks can be sent using L as a'part of the software package. C
In-addition to the routine task of m g, Email can be put to most effective use in -

a number of innovative ways. Advant f Email for Librarians is highlighted in this section.
1) Mailing List subscription fo 'he§ o |
The librarian can. identify W@INNg lists of interest to his patrons. Thereafiér help them
become subscribers in é own right. Or, the library can subscribe for @ list. When the
- Messages arrive they mal ntomatically forwarded to. relevant members. "In-box filtering
and forwarding" can achiev¥ this based upon ceftain criteria or conditions. Mail clients such
as QUTLOOK EXPRESS and Lotus Notes allow this faclllty Most other clients also provide

for automatic re-routing of 1 messages.
2) Auto-responders L - ' o

A hbraxvy may be havmg a number of publications in soft copy to be dlstrlbuted to
patrons. Examples are: Rules and Regulatlons Video List, Patents List, Llst of Holidays etc.
When a member sends a request for routine literature like this, one can use "auto-responders" '
to pick up relevant documents automatlcally and, dlspatch thcm to the member without human
mterventlon '

3) News, Newsletters e‘tc for patrons. _ ' o o |-

For instance one can subscribe to a da’ily' email based newsletter service and get a soul-
stirring story every day from the web site Chicken Soup for the Soul. The stories are taken '
from the series of well known books calied The Chicken Soup for the Soul...". =

This story can be sent by mail daily to every one of the library readers who might be
interested. The advantage is that Readers are spared of subscribing and un-subscribing. In an
environment where a large number of patrons say students in a University LAN, an
arrangement as mentioned here would cut down mail traffic greatly. This 1s so because the
mail server receives only one email message instead of scveral dozens at a time.

' I
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4) Dictionary via Email

Using Email it is possible to a query to a database and get 1ephes For example if you
watit to know the meaning of a word, instead of lookmg up the ¢ Ictlonary ypu miay send a
email request to: wsnuth@wordsm:th org In‘the subjeet field just type: Define <word>

_ Inmedlatcly in a few seconds your mall box will have the dlctlonary entry copied to you!
5) DELNET Search ' '

If you are member of Delhi Library Network you can send email based qucries to search
any of the blbhographlc databases hosted on DELNET severs in Delhi. Seareh results will be -
available to you via email,

Internet is replete with a Iarge number of useful opportumtles for makmg the hbranans
life easy and more purpeseful. Above are just a few stray examples.

16.6 LET US SUM_ UP

- In this unit we have learnt about Electronic Mail in detail. Basic concepts of Email
‘have been explained. What is needed for having email facility has been discussed. Advantages
and disadvantages have been debated, It has been explained how web based email facility can
be used even by persons not possessing a computer. Typical uses of Email in a library
~ situation have been illustrated. Detailed explanation of Mailigg lists and their usefulness for -
Librartes have been given. Sources for locating suitable M@sts have been enumerated.

167 GLOSSARY Q |
Account H Every User of a Cotoputet Sy%r Netwotk-is given an Account Number
“and password with wh’@n ccess a computer. _
Clienr : ~ A software used ead W email message or send mess'ages ‘Netscape and
' “Internet Explo pular Internet web Browsers software which include
Emall Client by d : _ :

Domain Name ; Second part of the email address after the @ s:gn Slgmﬁes the Email host
oomputer and its location.

Email-ID : Email AddreSs ofa person Exarople- ﬂasa@manage gov.in in -
ISP : Interriet Service Provider. Vendor who helps you get connecied to Intemet and

Email as well.

. Modem : . Modulator-Demodulator. A piece of hardware that is needed to have Email in

i . addition to PC and Phone Line.
SMTP : S Slmple Mail Transfer Protocol. Sendmg Mail requires a software based on
SMTP or mmllar protoool
POP. ;. . - Post Office Protocol Software based on POP or. smular ones are needed for

receiving email.
Pine ,Eudora Names of some popular Email Clients,

Elim, Outlook
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16.8 RECOMMENDED BOOKS

. |' _
JEEVAN VKJ "LlstServers for. Informatlon Professwnals“ In Ashok Babu/ T: V‘s:on of
Future Library and Information systems. Delhl Viva Books, 2000 pp 118-127!

. PC QuestPIus Augusr 2000. Supplement Your Handy ISPLookup |

PRIDE, Simon: Email for the L:brary and. Inﬁrmaaon Serwce Praféssmnal London
ASLIB 1996 - _ _ :
TITTEL EE and Robms Margaret EMad Essennals Everythmg you wanred fo kmw New
Delhl AP Professwnal 1994 298 pp

16.9 MODEL EXAMINATION QUESTIONS

L ESSAY QUESTIONS o _
. » . 1. Explain the term Electromc Mail. Discuss its advantages and| dlsadvamages
... compared to other modes of commumcatlon : _ _ I

2. What are Maxlmg Lists? Gwe some examples of Lists useful for the leranan
l.

-3, Among the Internet Semces Emall is the most nnportant stcuss|mﬂ1 reasons

[ SHORTQUESTIONS .~ N} |
.~ a) Email- Address” S - L : '
b) ListServ - O R

¢} Satyam Online . ?, o

_ ) Auto-responder Q~ T o |

. ¢) Requirements fgpEmaith
=




S ‘APPENDIX 1: LIST of Mailing Lists of Interest to Librarian

e-mail address .

T opic

ACRL@UICVM.UICEDU

Association of Collcge and Research
Libraries Files.

ALCTS@UICVM.UICEDU

Assaciation for lerary Collectlons and
Technical Services

| ALUMNI@ILS, UNC.EDU -

School of Information and lerzuy Science,
University of North Carolma Chapel Hil}
Alumnpi

ARCHIVES@MAMIU MUOHIO EDU

Archives and -Archmsts

ASIS-L@VMD,CSU.UIUC, EDU

American Society for Information Science

. AUTOCAT@UBVMCC.BUFFALQ.EDU

_Library Cataloguing and Authormes

' CDROM-L@UCCVMA.UCOPEDIJ

CD-ROMs

' CHMINF- L@IUBVM.UCS . INDIANA. EDU

Chenucal Info Sources

CNI- COPYRIGHT@CN] ORG

CNI’s Copyrlght and Intellectual Property
Forum

: COLLDV—L@VM.‘USC.EDU :

Library Collectlon Development

| COLLIB-L@WILLAMETTE.EDU

ACRL Coll e T anes Secuon

COLLIBS @IS-.SU.‘-EDU.AU-- :

' CONSALD MCFEELEY CC. UTEXAS ED

U

Mentau on

- DIGLIB-L@INFOSERY. NLC-BNC CA

igital lerarles

_ COOPCAT@IUBVM UCS.INDIANA EDU 2 Cloperative Catalogulng

COLL@UNLL]B UNL EDY

Collection Development of Electromc
| Resources

' EMEDIA-REOUEST@VAXI ELON E' U

EMEDIA (Electromc Medla Issues in -
leranes)

f Govooc-L@liSUvM PsU EDU

Govemment Documents

| ILL L@UVMYM.UVM EDU

Interlibrary Loan

- INDEX. L@BINGVMB

Indexer’s Dlscusswn Group

LAW- LIB@UCDAVIS.EDU_ .

Law. leranans

LIBADMIN@UMAB.UMD.EDU

lerary Aduumstratlon ancl Management

' LIBREF-L@KENTVM KENT.EDU

Discussion of Library Reference Issues

‘LIBIOB@FIREFLY.PRAIRIENET ORG

Infomlatmn Professmus Employment
Opportunmes List
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APPENDIX: Some lerary & Information Related E -mall L:sts

(Contmued) | _
|
_ e-mail address _ Topic
ALCTS @UICVM.UICEDU Library and information Science
- Students ' '
: L}TA-L@UICVM.UIC.EDU | Library and Infonnatmn Technology

Assomatlon

MAJILBASE@MAILBASE.AC.UK

LIS-LINK (Computer-Based Info and
Reference Services in Libraries) .

MAISER@7B.UB.UNI-DORTMUND.DE

" LANs in Libraries) -

CDLAN (Integrating CD ROMs in

'MEDLIB-L@UBVM.CCBUFFALOEDU” - .

Medlcal and Health Sciences Libraries

NISO-L@NERVM.NERDC UFL.EDU

us (Nauonal) Informanon Standards
Organization i

OCLC-JOURNALS @OCLC.ORG

OCLC Electronic Journal Publishing

PACS-L@UHUPVMI .UHEDU

Publi_c-Acoess'_Compn'ter Systems

PUB LIB @NYSERNET.ORG
| PUBYAC@NYSERNET.ORG

lic Libraries

ry Services to Childrer and Young

- Adults in Public Libraries '

Sérials in Libr aries I

| SERTALST@UVMYM UVM.EDU < }
_SLAITE-L@BABSON EDU * '

VPIFJ L@VTVMI CC VT, EDU

' Specxal Libraries Assoc1at10n
Information Technology Division
SLA- PAM@LISTSERVER HIO. EDU Special lerarles Assocnaﬂon—Phys:cs
) Astronomy, and Mathematics -
SPIN: Lg2s ILVERPL  Silverplatter Information Nétwork
TQMLIB (ﬂCMS.CC. - ‘ED_U "Total Quality Management for -
' ' - ‘Librarians |
l; USMARC@LOC GOV - USMARC Advlsory Graup
: Pubhshmg E- Joumals Pubhshmg,

Archiving, and Access

' WEB4LIBRARYBERKELEY EDU

| lerary-Based World-Wide fWeb Systemis

739501 W@NER VM.NERDC. YELEDU

_- 739, 50 Implements Workshop










