MLS 05

 APPLICATION OF
~ INFORMATION
TECHNOLOGY

" Dr B. R. AMBEDKAR OPEN UNIVERSITY_

Hyderabad

2004 -




C@WE{*’ SH ”“E}AWE

- Cantribatars o Course Unit Nos.

Jr P Wy \moorﬁhv' IR
o

(Formerty) Saty& y Compuiers, {Vdemb;.d oo
Dr. VWY, aa‘tyaparamma _ ' - e
REEL, Hyderabad. T e : ' :

. Dr. N.G: Satish 4.3
ASCL Hyderabad _
Sri. L.J. Haravo _ 9
(Formerly) ICRISAT, Hyderabad ’
Dr. K.V.S. Prasad 10-12
(Formerly) ASCI, Hyderabad
Pr. ARD Prasad - - e ] | O 13-16

DRTC, Bangalore- . A

' Dr. V. Chandrasekhara Rao S

. ' Associate Edifor &
DrB.R.A.OU, Hyderabad . g0

Programme Coordinator
 Revised and Updated (2001) by: *\\4 B Course Coordination:

© Dr. P.Vyasamoorthy =~ - - . D_r.V..C}handrasekharRao

Cover Design : CHANDRA

Dr. B.R.A.O.U. Ll!‘ii"Ay ;
| ] m;
b ' . Dr. B.R Ambedkar Open University, Hyderabad. Acc. Mo i\i.q ;f
| Dare... 1.2 U < ?,entrg* o
FirstPublished 1996 - | CoiWe '@
Revised - 2001 3 A e

Copyright © 1996 Dr. B.R. Ambedkar Open University; Andhra Pradesh
All rights reserved. No part of this book may be reproduced in any form without permission in
writing from the University.
This text forms part of an Open University Conrse.

" Further information on Open University programmes may be obtained from

the Director (Academic ), Dr. B.R. Ambedkar Open University,
Road Wo. 46, Jubilee Hills, Hyderabad — 500 _033(A.P), India.

Lr No 1028/Dr. BRAOU!DMP!PTGJF No 01/Jo.No. 152004~ 20051‘[3 11.11.2004/ No of Coples 150
Printed at : CREATIVE OFFSET PRINTERS Maasaramba"[‘a, Hyderabad-;j{}ﬂ 036. Ph: 27642538




COURSE 05 APPLICATION OF G -
n INFORMATION TECHNOLOGY

Informatmn Teehnology has brought revolunonary changes in alt 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-
fibrarics and information. centres. To cope up with the changes the 3chools of lerary and
Information Science in India have -restructured their -curriculum. Your university has

" iniroduced *Application of Information JTechnology as a coTe COurse, oovenng the essential .

components of IT, library automatlon databases and networks ofﬁce automation and other
' apphoatlons of IT. . o : : .

: . The course, Application of Informatlon Technology, conforms to the syllabus of the
Master of Library and Information Science (MLISE) offered by Dr. BR. Ambe dkar Open -
University. For the sake of.éonvenience, the syllabus is divided into blocks; each ‘of which
comprises a number of units. Each unit generally covers a specific arca of the subject. The
~ units are prepared by specialists in accordance with the format so designed to’ enable you to
.tead and understand them without much dlfﬁoulty Each unit begins with the structure
(contents list) and statements of its aims and objectives, followed by an mtroduction 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 ends up with let us sum up, glossary, -
a551gmnents references and recommended books, and modél examination questions.

ThlS Course, 'is composed of four Blocks each having about four Umts

- The first ‘Block, Introduction to Information Technology, comiprising of three

~units (1 to 3), gives an overview of information technology Here the basics. of computers

(hardware, soﬁware and programming coneepts) data commumcatlon and data processmg arc
covered. : :

Bloek II on Library Automatlon oompnsmg of five unifs (units 4 to 8) is the largest
block in the course. This block explains how computers can be used in-house in a library.

. Aftera discussion-on generalized software development activity, all important activities in a - '

library: acquisitions, °catalogumg c1rculat10n serials control, OPAC mfomanon service
related tasks are covered

The third Block with four units deals with databases and networks. One complete 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 hbranan s point of
view. After an exposition on techinical aspects of eomputer data networks, how libraries can -
- come together through networks to share their. resources is explained wrth live examples

The fourth and final block is completely on Officc 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 i detail. Use of Internet in librarics
and mformahon centres is discussed at appropriate places. :

After studymg a]l the sixteen units and supplementmg the same by going tluough a
- few books mentioned under references, the student should be having a broad appreciation on
- us¢ of computers and communication technology in various aspects of library work and

- information services. The entire course is revised and updated in 2001 with an expectation to

“prepare the students o ﬁt to face the new dcvelopments in IT and their el-.ahenges in hbrary .
'ermronment ' : .
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BLOCK - I: QVERVIEW .%’ TNE @RM%%TE@%
TE Y‘HNQL@@Y

Among scveral technologies, Infomation Technology (in short, I'T} has become the
raost important tool for scientists, technologists, businessmen, adminisirators, politicians,
teachers and even to a common man. The integration of computers and. communication
technologies is commonly believed as Information Technology and it is this combination that
extended the applications beyond the boundaries of a couatry. Before understanding the
applications of IT in lbraries one should have an overview of 1T ongm & development,
COMpPONEnis, programming concepts, efc.,

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

Umit 1: “Information Technology: Origin Development and Applications' miroduces
the Information Technology and provides a brief history of Computers. The general uses of
computers are described in bref followed by the impact of T en socu,t\ — both positive and
negative unpacts are discussed.

UNIT 2 deals with hardware components of a computer. After describing the
classification of computers in traditional ways, that is, Super Computers, Main Frame
Computcrs, Mini Computers, Micro Computers and Personal Computers a bricf discussion on
recent trends is given. Several Input, Output and Storage devices are described. To help the
librarian specify while purchasing a PC, a section on a typical configuration of a modem PC
has been included. The Unit ends with a brief discussion on Data Communication so esscntial
{0 link up computers. :

The third and last unit in this Block takes care of Computer Software. Categorization
of Software, Operating Systems are described. Concepts like program, program development,
and programming language are explained. A description on how to go about devcloping a
- computer program is included. Information on several popular programn.mg languagces is
: 'gwen i the Appendix. :







UNIT - 1 ENE@RM&’EE@NTE@M@K@G@? (1) -
RIGIN, DEVELOPMENT AND

AF@ELIMQ“E“TEN§

- Strrcture

1.6 Aims and Objectives
Ei o Iwtrodaction
1.2 What iz Information Tecnmiogy"
1.3 Origin and Development of Information Tec%mology
131 Early History of Coraputers _
1.32 Fbur Generations of Computer Development )
1.3.3  Developments in Recent Years
1.4 Impact of IT on Scciety
1.4.1 Positive'impact
1.4.2 Negative impact
1.5 Information Technology — General Apphcatlons
1.5.1 Business Applications .
1.5.2  Science and Technology '
1.5.3 Home Needs
1.5.4 Office Automation
1.5.5" Health Care
1.6 Information Technology in Library and Information Science
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1.9 References and Recommended Books
1.10  Assignment
1.11 Model Examination Qﬁestiohs

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”, Computcrs and their history; Use of
Computers in general. A discussion on the impact of information technology on the socicty is
presented in this unit,

After studying the unit you should be able to

e [Explain what the phras'e “Information Technofogy“.means
©  Narrate the history of computers

® Descnbe the various stages of development of computers

e Give exémples of use of computers in daily life

5




e Expla.iﬁ the areas in library work where computers are used

) !
® Discuss the good and bad effects of coimputer on Society. l

i.1 INTRODUCTION

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

Revolution, through the new information-processing technology of 7com1_11uin-ications and
computers. Computer has .penetrated all strata of the modern society. I fact, among all

B 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 engineers, researchers,
managers, administrators, politicians, and many others. Computer, in turn, has glven birth to a

" new industry broadly labeled as Information Technology, better known by ifs: abbreviated -

- form IT. TT"1s revolutionizing the way in which we live and work. It i1s 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 iahd 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 abdi)ut 40 years,
electronic communications have become commonplace and indispensable; cnmputcrs have
- proliferated, beconiing increasingly fast, powerful, small, and cheap, so that now there is
scarcely a human activity in which they are not to be found. Since computer is the engine

-~ driving our Information Sovicty, vou need an understanding of this tool and its uses. Hence,

you are introduced to this new world of Informatlon Technology

1.2 WHAT I_S INF ORMA,TION TECHNOLOGY ?

_ -As the title of this Course-05 - is; “Apphcatlon of Infonnatlon Technolqu it'is
appropriate 1o {iscuss in this Unit 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 Management, as you
may be aware, consists of a series of activities: Information generation, aequisition, storage,
processing, retrieval, dissemination, distribution etc. In all these activitics wc use several
technologies like printing, publishing, computers, communication, reprographics etc. A study
of these technologics as appllcable to Infonnatlon Management activities is IT.

Generally, theré are five major technologles people think of when one|refers to IT.
These are: Electronic and photon technology; Computer Technology including hardware and
'y software; Communication Technology, particularly telecommunications; Artificial Intelligence
and finally Human-Machine Interface Technology. For example, Photocoplers are electronic
~and photon machines; Computers as such along with several accessories like' 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 Information Retrieval applications. '

Even ameng these five, only two get most noticed: Computers and Communications

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

this course we:shall deal with the study of usé of computers and computer net‘works for all
aspects covering leranansth and lerary and Information Science.
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1.3 ORIGIN & DEVELOPME”@JT OF INF ORMATION
TECHNOLOGY (IT) '

History. of Computers had taken its roots with the abacns. 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 Chincse invented the abacus, not much progress was made to
automate counting or in mathematics. The Grecks came up with munerous mathematical
formulae and theorems, but the entire newly discovered math had to be worked out by hand.

~ 1.3.1 Early History of Compute'rs

Blaisc Pascal, a French Philosopher and mathematician, i3 most remembered among
the computer scientists as the inventor of the calculator. Tn 1642 he presented thi. s father
" {o assist him. This calculator calied the Pascaline resembled the mechanical cale: '~tors used
. in the 1940s.

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

Thomas de Colmar (1785-1870) invented his ﬁrst Artrhmomerer in 1820. This was
. the first mass produced calculator. It did multiplication. With some assistance from the user, it
could do division as well. This device was wrdely used, but the importance of it was the
- inspiration that it Jater caused, : :

‘While Thomas de Colmar was developing the first successful commercial calculator,
Charles Babbage (1792-1871) realized as early as 1812 that many long computations
consisted of operations that were regularly répeated. He theorized that it must be possible to
design a calculating machine, which could do these operations autornatically. 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 ceased working on the drﬂ‘erence engine because he had a better idea. His new
idea was to build an “analytical engine.” The analytical engine was a real parallel decimal
computer, which would operate on words of 50 decimals and was able to store 1000 numbets.
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 srmllar
to those used on a Jacquard loom. oo

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 pmgrarmmng,
including data analysis, looping and memory addressing. Published in 1543, Ada’s prescient -
comments included her predlctrons 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 mxght calculate Bernoulli pumbers.
This plan is now regarded as the first “Computer program.” A software languagc deveioped
by the US Department of Defense was named Ada in hcr honor in 1979. ' .
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In 1890 Herman Hollerith applied punched caxd techniques for use in compiling and
tabulating the census. The use of punched cards and tabulating machine resultediin substantial
savings.n cost and time. Then Hollerith began to adopt his census Tabulator to conunercial
work. f'o this end, he organized the Tabulating Company, which subsequently merged with -
other companies to become the IBM Corporation. E

Konard Zuse, a German engineer, completed the first geraeral;pumosc programrnable
calculator in 1941, He ploneered the use of binary math and Boolean logic in clectronic
calculation,

Durieg World War 1L, 2 group of scientists led by Max Newman including Alan
Turing v England used a'series of computei-like machines to decrypt coded messages used by -
the German high command. These machines became an electronic marvcl The ﬂlrst prototype
called Colossus began operating in February 1944,

Necessity is the mother of invention. The US Defense Department needed a better
system of computing the firing and ballistic tables for their missiles. I. Presper Bckert and
William Mauchley at the Moore School for Engincering of the Umversity of Pennsylvania
devecloped ENIAC, Electronic Numerical Integrator and Calculator in 1946, The machine
filied a 30 feet by 50 feet room and weighted 30 tons. The computer had 18000 vacuum tubes.
Programs were stored on plug boards that had wires wrapped around pins. Numbers were
entered by turning a series of dials until they correspond to the proper digit.

Ia 1943 John Von Newmann wrote a paper describing how a binary program could be
clectronically stored in a ‘computer. Newmann in his paper demonstrated thal a computer
could have a simple, fixed structure, vet be able to exccute any kind of computation given
properly programmed control without the need for. hardware modification. He contributed a
* new understanding of how practicai fast computers should be organized and built; these ideas
‘often referred to as the stored-program technigue, became fundamental for future generations
of high-speed digital computers and were universally adopted. The first-gencration stored
program computers required considerable maintenance, attained perhaps 70% to 80% reliable
operations, and were used for 8-12 years. Typically, they were programmed directly in
machine language, although by the mid-1950s progress was made in several aspects of
~ advanced programming. This group of machines included EDVAC and UNIVAC, the first
commeretally available compuiers.

IBM introduced the IBM701 as its first electronic stored-program computer. Herlan
Herrick ran the first successful FORTRAN program in 1954. In the same vear Gene 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 descendants had generated more than § 100 billion in revenue for
IBM.

In 1981, MS-DOS runs for thc fist time on IBM’s prototype microcomputer.
Microsoft beught all rights to DOS from Seattle 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 large
. organizations. Now personal computer is w1thm the reach of even md1v1duals

1.3.2 Four Generations of Computer Development ,
Developments in computers are categorized as generations. The dcvelqpments from
one generation to the next generation are given below:




Table 1 : Developments in Compuicrs

Period Size Speed Components Capabilifies Cost
1942-59 Macro- - Vacuum Tubes Performs tedious -and Hxpensive
fengthy computations
1956-65 Mini Single operat‘i‘bn‘ Transistors, Little computation. - Less
in miltionth of a { printed circuit Reliable and efficient. expensive
second cards Acts ag g conitol cards
19635-70 Micro Single operation | Integrated Basic power to performy § Less
in billionth of & 7 circuits a great variety ¢ small | expensive
second -and large tassks
simultaneously
1970~ - Personal Postage stamp Laser memery Multiprocessing Less _
compuiers | size can siore Optical storage | Parallel processing expensive
50 billion memeTy Data sommunications
characters and
50 the speed

In 1984, Apple Computers introduced the Macintosh machine, This was so easy and
intuitive to use that thousands of individual users as against jnstimtional users took to
computers easily. Same year saw the introduction of the 3.57 floppy disk. This became and
still continues to be the de-facto standard for small volume storage and transfer of computer
data from PC to PC. Tn 1985, CDROM disks with a capacity of 650 MB were imtroduced.
Now we have DVDs with a capacity of 17GB as a common feature. 140GB DVDs are said to
be in the pipeline {Aug 2001). Over the years, hardware capabilities have been increasing

manifold and costs have been coming down.

The following Table illustrates how Computer €

more transistors ovsr the years.

Tabie 2: Packing of iransistors in a Chip

Packing of Travsisiors in Computer Thips
SN | Year | Chip Number of
Transistors
§ 1986 Motorola 80336 0.3 milkion
3 | 198s | rmtel 50435 1.2 miltion
3 1969 BAohile P 1T 27 miliion
:4- 2000 ! Pentinm 4 CPU 170 million

1. 3.3 Developments in Recent Years

Durihg the 1980s the emphasis was on networking of computer systems through
several types of networks like Local Area Network, Wide Area Network etc. Tnigially

‘hips have been packing more and

networking was used to access Mainframe coraputers from users terminals and share the
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computing power and resources of the Mainframe. Thereafter networking was used for
“Client~server Computing” where computers at beth ends tcok part in computational activities
though the part played by Scrver was high. Now petworking is wsed for “distributed
computing™: here several computers share the burden, some kecping data, some the programs
gte. '

Last decade saw the emergence of Internet. Internet, a powerful network of networks,
was thrown open to public in 1992, Earlier to this, Internet was resiricted to R&D, defense
and academic and governmental organizations only. Rapid growth of Internet {especially one
of the there services available there called World Wide Web) in the recent sicars has been
phenomenal and wnimaginable. Growth of Iniranets — Internet facility exclusively used for a -
limited user group say that of a company - is another development dering the last four years.

Internet on TV, Internet on Cell Phone, Telephone conversation via Internet, Video-
conferencing over Internet arc some recent happenings. As seen from the recent happenings,
during the past few years (1999-2001) there has been a total conmvergence of several
technologies: Distinction among techuologies like telephony, telex, fax, computer,
communication, cable, TV etc are® dimiinishing. So much so, India is one of the few countries”
to have cnacted Information Technology Act in May 2000. A draft bill called
Communications Convergence Bill is also under consideration (as of Oct 2001). :

1.4 IMPACT OF INFORMATION TECHNGLOGY ON
SOCIETY |

The carly applications of compuicrs were in the areas of Government Research and
wore applied to the solution of business problems. Today computers have affected the lives of
cach aid every one of us. It is being put to use everywhere — homes, organizations of all sizes.
No doubtt computers have a. strong unpact on people. Computers have been responsible for
ushering into the era of information revolution. However, in the wake of developments in
computers, there are problems also. Let us briefly summarize the positive and negative impact
of computers on people. '

1.4.1 Positive Impact

The positive impact of computers is dircetly witnessed in the arcas of education,
medicine, business, industries, administraticn, entertainment, etc.

wp Computers at Home: Self-Study and Entertainment

Life is now unthinkable without computers. They are everywher¢ and touch
~everyone's life. Millions of people use home computers for education and information. The
children and adults in homes usc many of the educational software programs. Encyclopedias,
dictionarics, atlases, alinanacs, telephone directories, medical references, and other specialized
references now come in low-cost CD-ROM versions — often with multimedia capability. More
- up-to-the-minute information is available from the Internct.

Piople. use home computers mostly to play games. Most computer games are -
stmulations. Compuicr games can simulate board games, card games, spofting events,
intergalactic battles, and street fights. '

Computers have now besome an integral part of the entertainment industry. Digital
video cameras capturs imaages on silicon chips rather than on the 16- or 35-millimater film that
spools through & traditional film camera. Such digital data can be transmitted to cinemas via
satellite or fiber optic cables when digital projectors become wiczspread.
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' _b) Movie Makmg

Computers are used for creatmg dazzhng Specml effccts in movies. They give movie
makers a lot of options by giving them the power to create the ¥ ind of special effects they:
want —those that were not possible in olden days. They are used in creating full-length movies
with cartoon-characters. Computers hélp 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 ancl sets. arc no longer. Icqulred : <

¢) Medical Field

Computers are revolutionizing the medical field. They arc used for everything 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
profcssionals achieve greater efficiency in conducting research into complex problems with the ‘

' ald of computer These studics could not havc been conductcd without the computers.

d) Education

_ Computers allow students to learn lessons based on the drill-and-practice principle.

The computer-based training software allows students to learn at their own pace, in small
steps and give feedback about how much they have lcarned. These are the same principles of
the drill-and-practice methods ~ individualized rate, small steps and positive feedback. A
traditional drill-and-practice program presents the student with a question and compares the
student’s answer with the correct answer. If the answeér fmatches, the program offers praise,
possibly accompanied by music and animation. If the student’s answer doeg not match with
the correct answer, the program offers an explanation and presents another similar problem. -

The program may keep track of the student responses and tailor questions based on etror -

patterns; it might also provide reports on student progiess to the teacher.

Teachers use computers and multimedia 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 v1de0tapcs sequentlally, the teacher can
choose to present material any order. : .

o) Legal Profession

‘Lawyers use online 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 their data by speaking into audiotapes or directly into
computer systems Medical and legal transcription is growing n a btg way.

h Sales and Markenng

Sales people receive information oniine. about the products in stock marketmg :
- strategies of their products from their company and i 1mprove their sales performance

g Off ce Automation

There 1s a great revolution in office automatiou. People i in office seldom use paper as
a carrier of information. They exchange predominantly softcopies of files, ofﬁce memos,
- notifications etc usmg their computers and the Intranet faclIltlcs

11




R} Consumers

_ Benefits to consumers of goods and services that are plovndcd by organizations usmg
computers are many: = - _ _ |

e Tmprovement in productivity and. reduction in prices as avaiia.bility‘ of products is
more -

s  Hipher guality of product, better design and ﬁnproved perfbnnance;
o Better services and prompt redressal of grievances without long waits
i) Cominon Man

.. Most of the public ut‘llty services llke eleciricity, water, property transactlons Alr,
railways and bus bookings, transport and communication services like fax, telex telephone _
¢te. have been greatly improved due to compuierization, There are Information Kiosks -
everywhere providing multiplicity of computer related services just like photoc%pmg centers.

D Safety and Security ' |

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

k) Libraries

As far as Library and Information Science areas are concerned, | computers' are
- extensively used for information storape and retrieval. Librarian has made early use of
- computers for library and information applications. Libraries created integrated systems-in
which the traditional library functions wiz., circulation, cataloguing, the public catalogue,
acquisitions and serials check-in were computerized using the library’s database as the
foundation. A veritable sea change has occurred in the last five years, however. Today’s
- mtegrated sysiem not only provides modules automating the traditicnal librany functions but
also is capable of comnecting through the local system into systems of ¢ther suppliers,
* databases — bibliographic and full content, online and CD-ROM - and the Jntegret.

The [nternet represents what is potentially the most important economic/technological
innovation of our time. What makes the Internet so exeiting is its potential to transcend
geography to bring information on myriad topics directly to the deskiop. All over the world,
libraries have begun the Herculean task of making fajthful digital copies of the books, images
and recordings that preserve the intellectual effort of humankind. For a,rmchanr scholars, the
Intcmet promises to bring such a wealth of information to the desktop.

One of the striking facts about this technology is that it has spread rapidly from the
scientific community to other computer users in advanced countries and then the third world. -
Three years ago, most of Africa was not connected to the Internet. Today lvirtua.ily overy
country is connected. The extent of usage 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 ‘ww to use the Intﬁmet are hkely to form a new- socially
excluded group in the future.

) E-Commerce

By logging on to appropriate web sites of commercial firms and vendors you. can buy
books, CDs, Music Cassettes, gifts, travel tickets, hotel accommodation etc using computers.
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The convenience of shopping from home u'eing credit cards bringe shops to ‘the house!
Payments to utilities, Drivers License, vanous types of cemﬁcates from govement offices
can be and through computers . :

‘ m) Messagmg and Emad

Electromc mail has revolunomzed sending and recervmg of personal mcssages across .
computer networks. Even ifa person does not have a computer he can send email using cyber
cafes and information kiosks. There is a oomprete Umt in Block 4 on Eleetromc Mail.

n} Better Job Oppartumtles

It is well known that new job opportumnes are mereasmgly available for people with
reqmelte qualification and expernience. 1T Jobholders enjoy better pay packets and perks.: ‘New
~ carcers have opened up n Computer teaching shops, Call Centers, Transcnptlon centers,

. hardware and software companies, Internet related areas.-

. 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 service
prowders They are also becoming mdlspensable at least n urban areas.

1.42 Negatwe Impact

Just as we have a number of advantages there are a few dssadvantages of usmg
-computers Letus see some of these now.

a) Over Dependence

‘In addition to the too many beneﬁts we dnve from compmer apphcatlons we aiso
- have negative effects and problems. The complete dependence on computers can lead to
serious and often insurmountable problems should they malfunction or fail completely. Just
like we feel miserable when there i is a power faﬂure non-avarlablhty of computers can leave
us utterly helpless. '

b) Inaccurate Data

- There is a great deal of concern on the part of many individuals with respect to their
lack of control of knowledge concerning information about themselves and concerning who
might have access to this information and for what purpose. Data are sométimes gathered
without any valid reason or check about its accuracy and as a result ‘many people are
victimized by systems errors and maccurate data mput

c)_. U:_zemp[ayment

_ Major scare about the impact of computers on the organizations is about displacement

and unemployment of manpower. Computers can perform many jobs at a time automatically

and ¢liminate manual operation that causes displacement of existing manpower. This results in
major unemployment problem. This is more predominant in labor-mtenswe organizations’
where labor is being replaced by computer programmable robots.

d) Data Confidentiality

Data secrecy and data integrity aré the other major issucs. This is more in strategic
areas like defense, space, banking etc. It is difficult to maintain the secrecy ofithe 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 inanimaté systems - such as information system cannot: Availability of computer
systems has become more predommant and hence the security aspect has become more
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critical. More and more people now have skills in programming, manipulation of computer
systems and have been able to make use of the data causing difficulty in maintaining secrecy.

€) Data Privacy

The privacy ‘1ssu¢ is another major problem like data secrecy and 1t is dtfﬁeult o
maintain privacy. Personal. data available on hetwork of computers y be put to
“unauthorized use or misuse by government, commercial organizations or black ilers. In the
- absence of proper controls, knowledgeable employees can steal data and progTam 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 called hacking
into computers. :

| f)' Stress among IT workers

Computers can cause organizational stress due to reshuffling of people to undertake
automation.jobs. Creating new departiments or removing some existing departments disturbs
staff in the existing depaitments. The people affected by such changes may redct 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 d1ﬂ'1cult to cope up with the teohnologwal changes and challenges posed
by the same.

g,) Attitudinal Pmblems

There is a pessmustlc view on the a.ppheation of information technology increases
unemployment, leads to depersonalization, threatens our right to dignity and privacy and
threatens to-pollute-or blow up the world. Computers and technology may be lo%lked upon as a
curse of humanity. - : _ v

h) Health problems

Commuter may cavse damage to personal health and hygiene. Persons sitting before
the terminals o« ntinuously for hours 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 small screen. Continuous sitting it bad posture may
lead to back pain. Constant use of ﬁngers may Cause Severe. pam chronic in mgertlps and
bones of the hands.

i} Eiectrical Shock

Computers are elecironic gadgets énd hence run ‘on electrical encrgy. Computer
personals are vulnerable to the hazards assomated with electrical energy like short circuits,
power failure, shocks etc. - :

¥/ .Vrus Attacks

- Virus may attack compuiters, especmlly if they are mter-connected y a network.
Computer viruses are programs that are wntten with a bad intention of causing damage in-
computers. Viruses may destroy data, re-write them, make programs to malfinction, make
computers slow down efc. Prevention, detect1on and clea.nmg of viruses are time- consummg
costly JObS = : -

13 INFORMATION TECHNOLOGY GEVERAL APPLICATIONS

As discussed earlier; mformatlon technology has revolutlomzed the human
enviroument in a very big way. Today you will find the impact of computers in all walks of




life. It has mesmerized the people to such an extent that nobody can ignore the: applleatlon of
computers in their daily life. We are Just crossing the threshold of this new information era, it
‘which you will live and work. There-is a flood of personal computer-z everywhere. Computer
finds its way in cloth stores, grocery shops, homes and not to speak of larger applications in

scientific research, health care, transportation services, space communications, machinery
design, banking séctor, factories, schools, laboratories, offices, government agencies and -

department stores. In addition to these visible general-purpose systzins, there are “mvisible’
special purpose computers everywhere we tum-in our appliances, vebicles and wrist watches.
Computers have literally pervaded the entire world. In fact, if all '*omputers malfunction

today, there is no life-on earth. Airplanes will niot fly, trains- will not ran, cars and elevators _ |

can not move, traffic lights and telephones would. be useless and there viill be utter confusion
and chaos. .

S "The computer re\folut:on is for alt practleal purposes a second industrial revolution. It
‘has created many careers for tens of thousands of people all over the world makmg data

processing big business. In terms of capital investment there is a phenoménal :...rcase from

miilion dollars in 1950 to an expected one trillion dollars by AD 2000

1.51 Busmess Apphcatlons

. Computers were initially. applied to busmess transactions, Mainly aocountmg and
payroll transactions were computerized. Computers can be applied to prepare pay-bills for the
employees of an organization. This involved the data input of various eamings of an employee

- like Basic, DA, HRA and other allowances and deductions like provident fund, savings

towards insurance premium, taxes (professional and income tax) and any recoveries due to
advances taken from the company towards festivals, liouse building, motor car and others.

Deductions also include the wages for non-attendance to duty without applying for leave and

~ loss of pay due to non-availability of leave etc. The job of preparing the payroll with ail the -
above up-to-date details in organizations becomes mcreasingly more difficult as the number of

persons employed iricreases. Manual operation of the job is error prone also, “whereas a
computerized payroll system is advantageous in which the operatlons can be performed w1th
much ease. . :

I addition, computeriied system'cah h'el]'s. us in preparu.rg' many detaiied and tlmely
reports for the management. Such reports can facilitate a carefut and fruitful evaluation of the

" organization that would otherwise be unpossnble Reports if desired by management, nught

include details of:

¢ Employee daily performanoe record that will be useful when ic:orlsrdenmr employ ees
for increases in salary and responmbrlrty o

o Absentee ratio by department that will be useful for the mana,gement to know the
departments thax are exceptlonally good in attendance and with bad a.ttendance record.

. Employees eammg, savmgs and recoveries that wrll be useful in sanctromng further :

advances and other ﬁnanc:al benefits.

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

I

1. 5 2 Scrence and Technology

Appllcatron of computers n science and technology is enormous and present day llfe

15 an mdlcatlon to this. Complex problem .can be solved throtigh computers. All fields of -
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 science - and technology have been transformed w1th the apphcatlon of computer and.
: tclecommumcatlon teehnologles Computer appheatwn 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 operatlons which is a[ new world for
 them, Computers arg extensively used in edueatxonal and training to lmpaxt a arlety of skills.
' in an effective manner. o

In laboratory scientific operations are performed with computers in a safe and healthy
: emrlromnent Advanced applications of computers by using Computer Aided Design (CAD),
AutoCAD, Compiter Aided Manufacturing {CAM), Computer Aided Engmeenng (CAE) etc.,
a complex design of a' component and 4 laboratory expenment in a nuclear. efigifiéering’ area
‘can be performed without any hazard which was the case with mamial’ operation earlier. For
example, computers are used in nuclear reactor design, aircraft design, missile design, space
vehicle design and their launching operations in real time situation. An illusory atmosphere of
- flying in sky is created in a closed room on earth by applying computer simulation. I—Iere pilots
- are trained to monitor the operatlons in an artificial atmosphere before they |
time simulation. - - e

Likewise, a spacecraﬁ is designed and experlmented with computer simulation
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 robor that is again programmed to'do manual work without actuflly involving men. A robot
can be programmed in a schedule so that it carries out jobs mechanically as per the time
schedule assigned. Many routines and repetitive jobs can be perfogned through computers and
--drudgery of physroal labor can be. completely avorded

1.53 Home Needs

_ Computers have found thcn‘ way into homes Farmly membcrs are using mlllrons of

. home computers. Video- games  with entertainment and educational value are common.
Business people to keep telephone numbers and addresses for handy reference also use home

~computers. Also used for preparing letters and tax returns and carry out countless busmess
related tasks. We have already seen how they are’ used in homes for educatlon and
entertaimment, : : E

154 Off’ ce' Automation |

. Computers in ofﬁces perform multifarious functlons Computers and communication
technologies - have revolutionized - office atmospheres Phrases like office’ automation,
-~ electronic office have been ceined on this revolution only. Computer-based word processing
software can efficiently create, edit and- print documents and clectronic mail system accept
messages from a setting: s.tatlon store these messages in electromc form and transmit them on
demand over comnumication ' channel to the stations of rec:lprents There 1‘5 whole block
(Block 4) on Office Automanon

1.5.5 Health Care

Computer. upphcattons to health eare are one of the marvels of thls eentury Sex :
determination and malformanon of organs can be detected before the birth of a child through "
computer scarining. It means that except creation of human bemg every thing is ‘possible by
. man. Information about the doctors and the1r specialization can be stored in 4 computer and
accessed by any person in an emergency and doctors can.be easily contacted| In. USA and
other places su{*h mfonna.uon Is avallable round the clock to all the people who have access to
'Computer R . . . - g . A .
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For. Example Apollo Hosprtal m Hyderabad provides Telemedleme faclhty for heart -
patients. The patient is given an mstrument which he has to use at the time of distress; the..
instrument will dial itself to the hosprtal eomputer’system transfer details of heart condition! °
on—the—ﬂy so to say, 5o that the expert. doctor in the hospital can. observe and suggest suitable -
action. Thrs can happen without the patlent havmg to v1srt the hOSpltal savmg tlme in cases of 3

emergency

_ 1 6 IT IN LIBRARY AND INFORMATION SERVICES

By now you have already become awars of the role of oomputrrs n the present day :
“world. Let us discuss briefly what computers or mformauon technology has contributed to our’ -
profession of lerary and Information Sclence ThlS sectlon is broad]y dmded into two sub

. SeCthIlS

____1 6.1 lerary House-keepmg -

£

1) lerary house keepmg appheatlons

-2) Infonnatlon storage and retneva,l

. What is presented here 1s Just an overwew You have a complete Block Blook 2 o
' devoted 1o thxs unportant top1c S _ :

~ Computers have already been employed m ‘varous. llbra.ry housekeepmg ﬁmctrons

all over the world. Library. housckeeping broadly. involves functions like acquisitions; "

circulation, cataloguing, and serials control. In all these ﬁmctlons most of the operations take

a lot of time in manual cperations and more over. they are not error-free. With the advent of
-..computers these functions have now been made foolproof Computer operation. of these
- functions makes them mterestmg and removes drudgery in routmes whlch was notlced m_

manual opersatron : . -

_ Broadly speakmg the individual functlon such as acqulsltlon 1nvolves selectlon of
books locating the- supplrers ‘placing orders, ﬁlmg 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

* occasional functions like preparation of statistical reports required by management on number

of books acquired on ‘a particular- sub;ect during a given period,’ budget allocatica and’
expenditure over a number of years to asses its growth rate and improve t ‘the per forman.,e S

~ 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
housekecping . functions mentioned earl1er are being computerrzed for gettmg mnumerable :
.- beneﬁts whlch are not available in manual operat1ons B

| _ 16 pA Informatlon Servrces '

The term mformauon services came into existence: because of computer appllcanons,
only. All libraries are now acquired 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 fict 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 hir to offer to the readers by way of mformatlo’n service. The soenano'..

has been completely changed for the better
17
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| .
Computers are engaged in creating a database of mformatmn to forrn a basis for

~ retrieving the right information at the right time in a format requrred by t[he user. The
information that goes into the database ranges from data on  book held by the hbrary to data on
the actual contents of cach. book, journal, pamphlet, report etc. A separate database or
composite database can be created for its ¢ventual search and meve the requlrod information
within a.matter of minutes. A research library or a special library requires cre atlon of such'

databases abunda.ntly to save the time of the reader as envrsaged in the law<° of library science.
Developments in coramunication technology have greatly helped romputers_more' 80 -

the information service to transmit the data from ohe corner to the other in a mich faster way.
Users at remote corners 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 | Ihow w1th the
introduction of computer application to information services: Research and developments in
- computer . technology has. yrelded more sophzstlcated systems and reﬁned kechmques ‘in

mformatlon SErvices. . o

Computers and communication technology have helped emergehce of networking

- concept in which a number of computers can be linked up and data in one con
~ accessed sunultarxeously by the other computers. " Artificial mtelhgenee is
computer science that involves in using computer fo solve problems that appe
human unagmatron or mtelhgence Expert svsfcms are the products of research
arhﬁcaal mtelhgence : : S

nputer can be
a branch of
sar to require
in the field of

1.7 LET US SUM UP

We have explained what the term Informatron Technology means and|

dlscussed the -

~ history, origin and development of Computers Early history of computer fechn
development of ranges of computers in the form of generatlons have been descri
seen the positive and negative impaet of computers on socrety and environment.

ology and the
bed We have
e have dealt

with the general applications of computers n business, science and technology, health care,

home needs and office automation. Fmally we have diseussed speclﬁc ar
eomputers 10 hbrary and mfonnatron semces ' : :

plications of

1.8 GL-OSSA-RY |

Abacus: A device that was used'l)'y B.abyl:o'hiéhs

| Artzj' cial mtet’l:gence Branch of eomputer seig
systems so that they have attnbutes assoeiated w1th mtelhgence such as games pl

8 .QMD Computer Aided Des1gn It is the proeess of de51gn using computers as aids.

CAE: Computer Alded Engmeermg

CAM Computer Alded Manufaetunng

: ’early 2200 BC .for"doing celc

ce- concemed with the desrgn

sulations,

of computer -
aying,

'-Expert Systent: A system usmg the techmques of artlﬁmal mtelhgence in partlcular use of

- logic other than Bodlean. Usually: such systems are based on-a set of rules (al
. known as rule-based- systems) By applying these rules the prog"am can estlmate

'and s0 seem to be an expert in a parucular subjeet
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Generatrons A term used to mdlcate the stages of development in computer memory and 1ts
processmg capamty ' S : : S

Integrated Cu'cmts Electronrc crrcults used m computers to. store memory
Internet A group of mterconnected networks of computers throughout the world

Nenvarkmg Connectmg a computer to various other computers through commumcatron lmes
to share the data stored in all the computers s1multaneously

Office Automafion? A term used for computer application of ofﬁce routines.' i

Personal Cangputers A smgle user orlented computer—processmg system to perform a wide
var]ety of tasks. -

‘ Rabot An artrﬁcral device programmed to do a‘mariual work exactly like a human bemg

Simulation: To represent and analysrs properttes of hypothetlcal system by the behzwlor of a
; system model :

T mnsistors' Electronic computers used in second -generatihon computers 'to store memory. -

“ 1 9 REFERENCES AND RECOMMENDED BOOKS
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SANDERS, Donald' H. Computers_ roday.' 3 ed._Ne’w York: McGran—hl_l, 19_88.__

TREMBLAY, HP. Introduction to compure'r sez"ence. New York: McGraw-Hill 1981. "

LEON Alexrs and Leon, Mathews Fundamemals of mformanon rechnology Chennal Leon
‘Techworld, 1999. ' :

1.10 ASSIGNMENT.

Talk to 20 ‘persons whom you know and ask them how computers have aﬁected them
_summanze their views in a two-page essay. '

- L11_MODEL EXAMINATION QUESTIONS

1. ESSAY QUESTIONS

L. Explam what “Informatlon Technology means. Drscuss the. posmve and negatlve
impact of Computers on' our society. SS S

2. Describe the history of Computers from the earhest times- trll the present day,_
descnblng important milestones.

: .. 3. Describe how computers are useful for humantty crtmg exa.mples from various fields
" like Sciencg & Technology, Engineering, . Busmess Govemment Educatlon, Health
and others : S
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A

2, 0 AIMS AND OBJECTIVES

‘Due research and dcvelopment computcr hardware and software technologles bave
grown enormously in recent times. The aim of this unit 1s to explam basics of computer’
hardware mcludmg data commumcatlon : :

_'At_ thc e_n_d'_of -this u_m_t, you will be in a position to_ |

o list and desonbe various categorlcs of computers
s cateporise the computcrs mto vanous typcs - super mmnﬁ'ame mm1 m10ro or
.. personal computers : . T TR e -
- describe the organization ofa c0mputer systcm mput,’ output and storage devmes -
“i'describera typical conﬁguratlon of a-modern Personal Computor LR e
. IdlSCuSS data commumcatlon systems and networks with réspect to computers
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2 1 INTRODUCTION

Like any other machrﬁery or dewce computer has also its lumtatlon regardmg its
processing function, storage of i memory, design and capabllltles it can perform, Dependmg on
the requirements and speed and efficiency, computers have been developed. Sophlstlcatlon in
design has been effected due to continuous research and development in computer 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 such the scope of

computer applications has been extended to many areas. We find that computers are used m
homes and small oﬁices -

n the first Unit we saw a brief history of computers developed  over the past few
: decades In this unit 2 detailed discussion is provided based cn the size of computers like
Super Lomputers Main Frame, Minicompuater, Microconiputer, -Personal Computer etc. -
Hardware components of a computer: Input and output devices, storage and memory devices;
A closer look into the typical confi iguration of the all pervading PC is given. Extension of
compulers.to a wide area of applications through telecommunication networks 50 as to lmk up
more than ofic computer srtuated at remote locatlons is also descnbed

: A computer is mcompletc without soﬁware Hardwa,re 1s all tnat you can physmally

touch and see. Software is a set of programs written in certain programmmg languages. This

18 like human mte]l;genee that cannot be seen but its existence and effect can be felt by other

.__ methods In this Unit we shall deal only with hardware components. As connecting up
computers for mutuaI sharmg of data also needs different types of hardware lphone modem,
telephone lines etc) a discussion on data communication is also mcluded in this Umt
Computer Software w111 be discussed i m Umt 3

-2 2 COMPUTFR SYSTEMS TYPES OF CO’MPUTERS

_ Computer systems used to be clas51ﬁed as Super Computers Mamfrzune Computers

Mini Computers Micro Computers and Personal Computers. This categorization was based
_on several factors like, the physical Size, mermory, data sforage capacity, speed of execution of
mstructlons word-length (that is at the most fundamental level, how many bits can be handled :
at a tune) versatllrty (dlfferent types of uses that & system can be put to) power, cost, etc. We
will tike brief look into this, classification, though such dlffercnces among the types are
( decreasmg Therefore in the followmg dlscussmns detalls of word length, speev:l etc is subject
to change with progress of tlme :

22.1 Super Computers

' These are very large soplnstlcated computers with extremely large data storage
capacntles cqulpped with multrple set of very fast processors They are used wherée high
speed, real-time, accurate computing is.needed — for ekample in weather forecasts, scientific
computation, missile nawgatlon eic. PARAM and CRAY ate examples of Super Computers.
‘They have a word length of 120 characters or more. They also possess: very large core-
memorles of the order of a few Glga Bytes ' -

_ Supercomputers are very expenswe and only a few orgamzatlons in the world can
afforcl to have. It is a national resource for any country USA and Japan are competmg to
.produce more powerﬁll supercomputers.. Inted is developmg a Supercomput( r using 9000
Pentium Processors withi a spesd of 1.8 tera flops : -
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PARAM computers produced in Indla Were recently used during Pokhran Tests ‘
Computers identified suitable time slots for conducting the nuclear tests. Actual blastlng tests
were carried out in such a schedule that the survclllance (spy) satelhtes ‘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 mamframe computers
Mainframe computers ranging in size from small to very large, are typically grouped together
under family de&gnatmns They are 32, 48, 60, 64 bit machines. They are more powerful
than mini and super-mini computers and less powerful than Supercomputess. - 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 housed in a central place in an organisation and terminals
arc provided in remote locations through communication links from the mainframe. Most of
the high level programming languages are 'airailable for mainframes.

- 2.2.3 Mini Computers

. The first mini computer was built in 1965 by D1g1tal Equlpment Corporatlon (DEC),
now they are the largest producers of mini computers in the world. Minicomputers are small
general purpose systems but they serve multiple users. They are more powerful than micros
and less powerful than"mainframes. In size they vary from desktop models to the size of small -
file cabinets. The superminis have given the advantage of the pelformance of small -

- mamframe computers at less cost. -

Minis are used for single specialised applications or a number of general applications
in a small organisation. They can be used for high speed 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,
Varian, Hewlett Packard are some popular Mini Computer brand names.

4

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. MICI‘O computers can petform the same operations
and use the same type, of instructions as mueh larger computers. Micro computcrs give people
personal processing capabilities and main frames hold many billions of bytes of data
important to an organisation, Thus micré_.ilsers have sought ways to get at mainframe data

~ extract the facts they need and store these facts in their microcomputers where they can be
manipulated and analysed by micro computer applications softwarc. From micro computers
ﬁles of interest to othcr managers can be sent to mainframe database for further dlstnbunon
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2.2.5 Personal .Co'mpu'ter's

Personal computers ‘came like an avalanche into the market since 1975, Personal-

computer is a general purpose micro computer system that executes progtam 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 usually substitute. small
. Cathode Ray Tube (CRT) display séreens for liquid crystal dlsplays used with the smallor

modcls They welgh about 30 pounds r"hcn there are desktop models

; F 1g L'Desktop Computer

Regardless of size, pcrsonal computers are demgned to be used by one person at a-
time that is they are smgle user orrenred Hence, they are callod Personal Co mpitters (PC). - v

Technological changes 2 are ta.kmg place S0 raprdly in 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, th¢ sizes are classrfied arbrtrarrly as
Supercomputers, Mamframes Mrms ‘Micros and PCs.

2.2.6 Eecent Trends

Senes of smaller Computers for. personal use havc been’ mtroduced in recent years.
Notebooks Lap Tops ‘Palm Tops ale common.’ . _ : -

a) Notebooks.. These are portable persona,l computers Nowadays all the facrhtres 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 conﬁguratron of PIII processor 850 MHZ speed 128
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MB RAM, i4.1 * TFT screen, §X DVD drive, 10GB Hard disk drive. A floppy slot is
available for external floppy drive connection. Power supply lasts for 3 hours. {(Tune.2001).
(Pleasc read this paragraph on Notebooks omce 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 lighter. It is intcnded to be used on
the laptop while traveling. They come with their own screen, floppy drive, hard disk drive,
motherboard, modem, key board etc — all are compactly arrangzed. The sceen display is much
like that of a cell phone or calculator much bigger. o ' '

¢) PalmTops: Also known simply as Palm, this is a palm top computer. There is no mouse or
keyboard. This hand-held device is used by writing on its screcn by a special stylus. Email,
text writing; web-browsing scheduling are all possible on a Palm. '

d) Cell Phone as a Computer Terminal: Cell phones today come with two facilitics: SMS '
and WAP. SM3 stands for Short Messaging Service and WAP means Wircless Application
Protocol. SMS allows users to send short messages to other cell phone users who are 0. 73 It
is équal to online Chat, WAP-Enabled Cell phoncs can act as Intomet torminals. This means
that you can send and receive email messages. It is also possible to do limited Internet Surfing
using a WAP ceil phone. {Computers @ Home March 2001; pp.80-33) -

Due to technological improvements, there is not mmch difference in the facilities
available in desktops, notcbooks or laptops. The differences lic in the comforts and
conveniences thoy offer and the price you need to pay. '

23 ORGANIZATION (STRUCTURE) OF A COMPUTER
SYSTEM | - | L

A typical digital computer system consists of Input Unit, Cutput Unit, Memory,
Acithmetic  Unit,  Contro! Unit and the Console. The “inter-relationships - among  these
componenis is shown in the diagram below: - ' . -

Typawriter/Card Roader ,;

Typewriter/Card Punch
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i This is a pomtmg device (Fig. 4) It is about the size of a tape cassette. Ti usually rolls

* of 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 move: in the direction of the mouse movemént, If the user: rolls the

mouse forward and to the right, the cursor moves up and to the right on the scr en. With-a

click of the mouse's button, the system can then be notified of his choice. Becausg the cursor.

fol]ows the way the user's hand moves the mouse, positioning a cursor with 2 mouse is casier

for non typists than pressing various key combinations for entering and working with-data on

- the screen. A mouse can also be used to draw pictures on’ the screen. The right buticn
provides for context sensitive functions via special drop down menus. '

‘i) Track Ball

Fig.5: Trackballs-

This is-similar to a m'ousé(Fig.S), but the roller ball is mounted i1 a fixed osition and
the ‘uscr spins the ball in various directions to effect screen movements. With a “Joystick™
- (Fig.6) these movements are determined by how the user pushes a single vertical stick.

Fig .6: Jojlsticks ‘

v) Light Pen

A Light Pen (Fig7) is another pointing device: used to choose a dis}i]layed 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 héht from the
screen causes the photocell fo respond when the pen is pointed directly at a lighted arca. ' This
electric response is transmiited to a processor, which can identify the menu option that is .
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 cnlarcre drawmgs and can add or erase lmes
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Fig. 7: Terminal pro;'ided wi'h_ a ey_buard, a light pen and CRT display

vi) Digitizer/ Graphic Tablets

Digitizer Tablets or Graphics Tablets are graphics instruments found at Computer
Aided Design terminals. A typical tablet is a work surface that a light pen is used for graphic
work. A light pen contains hundreds of copper lines that form a grid. This grid is connected to
a computer. Each copper linc receives electric pulses. A special pen of stylus; attached tothe
tablet is sensitive to these pulses and is used to form the drawings. The pen does not mark on
the tablet directly. Instead an architect or other user traces a sketch on.a piecc of paper placed
on the tablet. The tablet grid senses the cxact position of the stylus as it moves and transmits
‘this information to the processor. The developing sketch is displayed onthe screen. Changes in
the drawings can be quickly made. - ‘ :

 vii) Point-of-Sale T erminals

_Poini-of-Sale Terminals~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 swiped across a fixed scanning window. As items are scanned, the bars arc 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 the 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
into a terminal. Undet computer 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 custoin_er, the wand can read and enter the credit card number into the computer to -

update the customer's account. - ' e - ' c
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' viii) Autornated Teller Machine (A1 JW)

“Automated Teller Maciiine (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 arg magnetically
encoded on a strip of tape on back of the card, when the card is inserted mto- the ATM, the
terminal reads and then transmits the tape data to a ﬁrocess_'or which activates the users
account. By following instractions displaycd 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 ele;ctric signals.
The signal patterns arc then transmitte * 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 gencraily uses a TV camera to sec images and details and a
computer then compares the scanned patterns with the stored images that it has been
programmed to recognise. Rapid development of robots with machine vision will permit the
wide spread automation of future quality control and assembly processes Cameras attached to
computers can also be used to transmit live vidco images.. ' '

x) MICR and OCR

There is another class of input devices which will climinate expensive and time
consuming data entry operation by operators. These devices directly read the chz‘l.racters from

the source text and convert dircetly into computer-usable input. Thesc ars called character
readers. '

Magnetic Ink Character Recognition (MICR) is widely used by banking system to
process a nuge volume of cheques written cvery day. You will find in each 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
magnctisable particles of iron oxide. Cheques are accumulated into batches and sortcd with
the help of reader sorter unit.  As they enter the reading unit the cheque passes through a
* magnetic field which causes the particlos in ink magnetised. Read heads in the reader then
read the characters on the check and input info a computer for further processing through
computers. Upto 2600 cheques pass through the machine each minute and are simultaneously
serted out according to code number, The limitation of MICR is that only 10 Wigits and 4
special characters needed for bank processing are used. No alphabetic. characters are
available. ' '

Optical Character Recognition (OCR): OCR on the other hand elirinates 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 sourcé
document into a machine recognizable form,  This process is cspecially used in converting a
large amount of data in a very short time. The need for proof reading wiuch is to be done in
manual entry is completely removed in this process. An optical page rcading system is used to
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read the data that has been scanned imto the computer. The pnﬁ*‘¥plo is the same as i the
barcode system explained carlier.

xi) Scanners

Scanmers are like phoiocopiers. They are input devices: You scan a picce of text or
picture and the result is 2 compirter readable file. Hand held scanners 213 cheap (and therefore
tess accarate) and you get softcopies of pictures v swiping the scanter acrose the image:
Flatbed scanners are used to copy staticnary 2D or 3D pictures. Rofary scanners are costly
but versatile. Both Black and White and Color scanners are available. Resc lution of a scanner
determines the sharpness and F‘.ldh’t}i of the image. High-vesolution scamne: s are neudcd while
scanming utility dravwings, maps et

When a printed text is scanned onl an image of the cutire page is obtained. An OCR
(Cptical Character Recognition) software converts the image into characiers amd »imbers.
The QCR seftware can make srvors if the original is not sharp or ¢lear. (I May look 5. = 1 and
3 may be interpreted like 8). A lot of manual proof reading is necessary, Scanners  ° very
useful devices to convert 2 large nwnbet of printed matter mﬁ:o compuier f{:c.dahk, fides; this
avoids re-keving in of data. :

2.3.2 Guiput Devices

We have considered so far how to eater our data info a computer with the belp of 2
wide range of input devices. Dnce we have entered into the computer we have o come out of |
it. Hence we need 4o kaow the cutput devices that help us in refrieving the data confained in 2
computer storage, Eike input devices, output devices are instruments of interpreiation and
communication between humans and computers. These devices take machine coded cwiput
results from the processor and convert them into a form that can be used by people in the form _
of printed of displayed reports.

i} Printers

Printers are ;‘Jrﬁmaw ouiput devices (Fig R). They are classificd according to their
speed and the gquality of printing. Low speed and High speed printers are two types of
printers.  Low speed printers include impact printers.  An impact prister is one m which
printing oceurs as & vesult of the impact of a characier form striking agamst an inked d ribbon,
causing the ribbon (o press an image of the character onto paper. This can be mmp one
character af 2 tima or one Ine 8t a tiwe.

Fig.8: Prinier
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a) Impact Printers

Fmpact Printers use 2 daisy-wheel or a dot-matrix printirig mechanism. In a daisy

. wheel printer each petal of the wheel has a character embossed on it. A mq
rapidly and when the desired characier spins to the correct position & prin
to produce the output.
typewriter. These daisy wheel printers are useful for individuals.

ngh speed impact live printers use line-at-a  -time. Yrom 300
can be printed each minute, Print chain mechanism is used in this printer.
containing  five 48 charactcr sections revolves horizonially each charac

iior spins the wheel -
t hammer strikes it

These arc low speed printers. Quality of prmt Wﬂl ke Just like

to over 6000 lines
As the print chain
er is printed as it

comes into position, Line printers are noisy and are prone to frequenlt break downs as
mechanical components are present. Number of characters available arelimited. Line printers
are good for large volume printing hke exam results, electrlcuty hilis etc.

b) Dot Matrix Printers

Dotmatrix Printers (DMPs) as they arc called are popularly used printers with PCs in
offices and homes. This output device produces paper priits from processed data in the
compitter. DMPs produce characters composed of dots, resulting from energizing a set of
vertical pins, A DMP may have 9 or 14 pins. The latter produces sharper prints than the 9 pin

machine. They come in 2 widths — 80 characters and 120 characters. The. speed of printing
. varies from 160 characters per second {cps) to 300 cps. Color Ribbon gi_vifs color prints also.
Continuous paper or cut sheets can be used. Somc printers allow abnormal size of papers —
small envelops, thick catalogue cards etc. DMPs are cheap to buy as well as to use. Though it
15 possible to print images also in DMP, the qualnty 1s not good. '

-¢} Non-impact Printers

NonImpact Printers are the other category of printers.. Tnk Jet printers and Laser
prinfers fall in this category.

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 created on those parts of
the drum surface exposed to the laser beam. These laser exposed areas attiact a toner: an.ink

powder that attaches itsclf to the laser generated charges on the drum.
permancntly fused on the paper with heat or pressure, Laser printers pr
output. Both Black & White as well Color printers are available. Laser pt
are useful for desktop publishing and for preparing quality presentations.

The toner is then

oduce high quality

ints arc costly and
Laser Printers are
printers.

fasicr than ink jet printers but slower than Digital High Speed Photographic

fnkjet 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 strcam
mkjet printers give good quality print as the ink continuously spread over cach character. The
Ink Cartridge is costliest part of the printer which requircs replacement often. Prints can be
obtained as draft, cconomy or high quality modes. Quality almost nears laser prints, Ink Jet
prmters are slow. -

d) ngh Speed Digital Non—:mpact Xerographlc Printers
In non-impact priaters there arc high speed printer... A high speé page prmter can

produice documents at speeds of over 2000 lines per minute. Elcctronics, ferography, lasers
and other technologles havc made these high volume systems poss:bl They are very.
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expensive and worth using when hundreds of thousands of pages arc to be printed every
month. ) '

Sophisticated printers in this category are available which combine the functions of
scanning, copying and duplicating. Originals can be in paper form direcily 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 coriputer. Some printers -
are capable of printing on both sides of the paper collate copies accotding to pagination;
staple the scts to form booklets eic.

The above output devices are used to relrieve output in paper medium. There are
other output devices which can bring output in film medium. Computer output microfilm
(COM) techiology is used to record the output on a microfilm as microscopic filmed 1 images.
The informaiion that can be printed on a page of a paper can be reduced 48 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 uscd.

ii) Video Display Unit (VDT)

, Visual Display Screens arc the popular Input cum Outpnt devices, The screens are
similar to Television screen with 12 to 15 inch viewing sersen. Normally 24 or 25 lines with
80 characiers in each line are displayed on the screen at a time. A Cathode Ray Tube (CRT)
operate much like those in Television sets on screen. . CRT screens are relatively heavy and
bulky. So liquid crystal display (LCD) screens are used in pCI'SO"IBJ computers.  Visual
Display Screens are used to receive alphanumeric and graphic output information. Graphic
output can be copied using printers, plotters and film recorders.

i) Plotters

" A Plotter uses a pen or an inkjet. Pen plotters -use drum and a paper placed over it
rotates back and forth 10 produce an up and down motion. A carriage holding one or more
pens is mounted horizontally across the drum and the pen can move along this carriage to
produce motion across the paper. Under computer control the carriage and doum movements

act together to produce a picture. Compater pictures can be plotted by mounting several pens
on a carriage and each pen filled with different colour ink Plotters are used for outputimg
maps, utility and engines r:ng drawings. Plotters are available in different sizes, speeds, colors.

2.3.3 Devices

Computer storage anit consists of a large nuniber of cells each with 2 fixed capacity
for sioring data, each with a unique location and address. The addresses of these cells are hike
post office boxes in that each box has a unigue location and address. Each storage cell is
capable of holding a 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 line and off-line. All the Storage devices mentioned here are both Input as well
as output devices. Hence they are discussed last.

i} Primary Storage

~» This is in-built inio the computer system in the processor umit. Primary storage
section (s 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 uﬂid to hold intermediate processing resnits. An ouiput storage area
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holds the final processmg results. Primary storage is also called main m ,mory 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 varicd. Eatlier machines ‘used to have a core memory
of 64KB. It is 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 has o limited capacity whereas scoon storage is kept
away from the system and hemce it has unlimited storage capacity. Hard| Disks, Magnetic
Tapes, Zip- Disks, Floppy Disks belong to Sccondary Storage media. Magnetic Tapes and -
. Floppy Disks have been discussed earlier under “Input Devices — Offline devices”. Most of
the"Sterage devices are both input as well as output devices. All thése storage devices can aiso -
be stored separately hence they-may be classified as “Qfffine Input - Gutput Devices” also.

Ir: the following discussions it must be noted that there is a drive and a disk (or the
media) associated with cach. For instance, in the case of Floppy Disk, there should be a
Fioppy Disk drive fitted to the computer. In this drive, the media, that is the floppy disk 1s
nserted. The drive is the iuput or output device and the media (Floppy) is th srorage media...

a) Floppy Disks

Floppy Disks, also called diskcttes {Fig.9), are used to ke;y in the data directly from
source document. It is also an Input. output device ¥ is also a stotage device though for
- small voluimes of data. A magnciic disk, floppy disk is made ot of flexible|plastic materials,

The base is coated with iron oxide recording substance as in magpetic tape. Data are recorded
~as tiny invisible magnetic spots on this coating, Floppy Disks come in three sizes: 87, 5.257
“and 3.5, The last ane has become the de-facto standard. It can hold 1.4 GB of data. Floppy

disks need to be ‘formatted” before: use. Many manufacturers supply pre—fonnatted disks.

They are prone to malfunction on account of dust, “magnetism etc. Use ‘of Floppies also

increases the problem of 4 wms mfectlon

r

Fig. 9 : Floppy Disk’
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b)HardD:sks S . L

Magnetlo d1sks are the most popular medlum for direct access secondary storage.
They are like gramophone records. All magnetic disks are rennd platters coated with-a
magnetisable recording material. They can be taken away from thie system when not in usc or
permanently mounted in their storage devices called disk drives. When data are fed ko the
computer they are recorded on this magnetic disk which is called WRITE in 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 elcctromagnets 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 sealed, contamination- .
free container-along with Read/W rlte heads and access meohamsm sealed in Wl‘th disks they
serve arc, callod hard disk drives or '

¢) Winchester Disk

Winchester Disk is a special type of a hard disk. Whilc floppy disks are flexible and
hold only about i.44 GB of data, Hard Disk capacities range from 4 GBs tc 100 Ghs. . «d
. disk is niothing but a series of disks stacked together with a rchd/iwrite mechanism sect.
‘positioned in a sealed box. Hard disks provide faster aceess and can be pennanontly fixer -
the Computer with nuts and bolts. Disks that can be removed easily and stored away
separatcly clsewhere are called removable hard disks. Removable hard disks are useful for
taking back up of data. Winchester Hard disk is a special type of hard disk .Fig.10 shows a '
typical haid disk drive. Earlier Winchester Disks came with a capacity of 30 MB. There are
other metal disks packaged in removable: cartridges or disk packs which can be detached from
the systems and kept separately. Now hard disks are available in much sma!]er sizes but _
bigger capacities. Even in a PC 40GB is common,

Tig.10 : Winchester Disk Drive

-d) Zip Disk L ‘ o i

le Disk is a spoolal vanety of a dlsk of the size of the Floppy but with. capacities
from 100MB and 250 MB. It is. used for portable backup, large file downloading from
Internet etc. They require special drives and cannot ‘be used in ordmary Floppy Drives. JAZ
disks similar to ZIP d1sks :
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¢) Magnetic Tapes
~ Magnetic tape is used as input/output/storage medium. It can accommodate Tlarge ]
volume of data and its data deusity is high and data transfer from data entry to storage and to

the processor is very fast. Tape comes in recls of 1/2 inch wide and 2400 feet long. Tt is -

similar to the kind used in a sound tapc recorder. It is a plastic ribbon that is coated on one

side with iron oxide that can be magnetized. Tiny invisibie spots representing data are
recorded by electromagnetic pulses on the coated side of the tape just. as sound waves are
converted to magnetic patterns 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 looatlons : '

. Before the data on a magnetlc tape can be processed bya computer the tape must be
p]aced in a tape drive unit. This machine cither 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 Optlcal disks art now usod
by consumer electronics companies to record sounds and sights of movics, o;tacerts and
sporting events. Optical disks in a compact size (4.7 inch) ‘are used to record high-quality

© music. Tiny pits are turned into a thin coating of metal deposited on a disk. ‘These pits

represent streams of digital data that is copied from source documents in both letters and
drawings, photographs or graphics in one sequence. When the optioal'disks are placed in disk

‘playback devices a beam of laser light is used to read the pit patterns and convert them into

the audiovisual 51gnals CD technology was adapted to develop CD-ROM (Compact Disk -
Read Only Memory) optloal storage disk (Flg,, 19y and drrves that are used with personal
computers

-

Fig.11: CD-ROM Disk .

The storage den51ty of opt1cal disks is ehormous, the storage cost is very Jow and the
access time is relatively fast. Just one CD-ROM disk stores dbout 650 megabytes of data
‘whicl: is equivalent to the contents of about 2,70,000 A4 size sheets of printed matter. Entire

- set of Encyclopedia Britannica {33 Vols) can be brought out on a 12cm diameter CD-ROM
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disk. However as the name indicates it is used for reading only and you cannot crase 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. |

g) Digital Video Disk (DVD)

Digital Video Disk (DVD) is a high density digital disk storing large quantities of
chgn:a.l video and audio data. It can store 4.7 GB of data enough for 133 minutes of high
quality full-motion video, combincd with multiple surround sound quahty audio. The audio
tracks allow consumers to choose audio track of their choice from sevcral language tracks in
which the movie dialogue is presented. Using tricks likc multi layering techniques. and using
both sides DVDs can hold larger amounts of data like: 8.5GB, 17 GB etc. 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 Only Optical Disk : Gé“leral Purpoée Storage Device.
DVD - Video: High Quality Audio Video & Graph:cs 17 GB
DVD-Audio: High Quality Audio -

DV-R: Write Once Read Many Times: WORM Disk.

DVD-AM: Read Write Optical Disk 2.6 GB Gengral Purpose - L

2.3.4 Typical Conﬁguration of a PC

When we buy a PC for home usc or for Ofﬂc., it is necessary to give a set of
specification required for the computer you intend buying. In this context some details of a
typical PC configuration is discussed below. HLI"E: otily the Basic Computer is considered.
Peripherals (input out devices) are excluded.

Processor: -Presently PCs come with Pentium [l :processor — P2. P3 or P4.Celeron is a
cheaper Pentium Chip. P4 Chip offers a speed of 1.3 to 1.5 GHZ: 1t has 42 millien transistors.
The motherboard commonly used is Intcl 810e

Speed: Speed that one can look for is of the range: 600- Mhz 800 Mhz, 933 Mhz, 1.3 Ghz, '
ete. Faster the speed, better is the perforrnancc and more costly. Faster speeds are nceded for
Mu!t[medja applications. :

Cache: This is a sort of a additional memory storage s'pacc, where programs and data may be
held temporarily for faster processing. Generally Cache is 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 Dhsk: The hard disk capacity may rangc from 10 GB to 40 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)
meimory-also.

37




Sound Card: A Card for supporting Audic. Sound Blaster Card 'and/' ESS A_Elcr%o PCI card
arc familiar ones. The card may be “On Board” or extra fitting, :

CD/DVD Drive: A PC may have “DROM or DVD Drive. CDROM designations are: 16X,
32X; 48X, 52X cte, This denotes the speed of access. Faster speeds are needed for heavy
music lovers. . In the casc of DVD drive, which are needed if you luke to see movies often on
your PC, you may go in for 16X DVD drives.

CD-RW is o CD Writer cum Reader: You can write onte a blank CDROM digk using this
drive, There are 3 speeds that are uswally mentioned. Thus if a DVD specification is:
. BX/4X/32X then it has a 4X write speed, 8X re-write speed and a 32X read Spwd The Write
and Re-write speeds determine how fast a CD may be recorded. The rPad speed 1s for
M:C”S'?mg information from the CD.

Monitors: Color or B&W, Size: 147, 157, 177, DBigger monitors are needed f&r graphical
jobs, engmeering applications etc. : |

Mouse: 2 Button ouse and 3 button mouse are available, Third button if present, allows casy
scrofling of long texts while browsing the Net,

Key Board: This the most basic mput device. Boards with 107 keys are mogt comunon
Muiumedia Keyboards multi language keyboards are availabic.

Modem. Bxternal modems compaiibic with 1TU V()J data/fax standard with ¢ ,pc,eda of 5 ()Kbpa
arc most popular. (Modem is discussed int a fator scotion in this Unit)

Software: Generally PCs are sipplied with some minimum software items like the Operation
System, some Word Proceszing Packapes some DBMS, Some spread sheet cte. Windows ME,
Windows 98, Windows 2000, Qutlook Express, MS OFFICE (A suitz of (fﬂur office
producis), some Anti-Virus Software cfe ate very common. The vendor might| give a few
games and a fovr CDs as well. (Software is discusscd in next bmt fully). ‘

As has been repeatedly meutioned earlicr, the above specifications will change very
fast. One can keep abreast of current situation by reading magazines like Computers @) Home
or newspaper advertisements. ' ;

|

2.4 DATA COMMUNICATION : SYSTEMS AND N'ETVS:?(}RKS
|

In the late 1950s computing/communications linkage was established in passenger
reservation system in American Airlines. Hundreds of computers located at different places
were tiked to  centraf processing cenfre,  Developments in computer b%chnolog,v have
necessitated the need to develop communications technology also sm'rultaneou‘;j so that a
happy marriage between computers and communications is possible. These two rechnologies
have been complemeniary 1o each other, ‘

2.4.1 Data Communication: What aund Why?

Data communications arc an integral part of an information system. Data
communication refrs o the methods and means of transferring data between locations. where
systems are located. This enablcs direct interactive {(t.e. Person to person or sy stem {0 systern)

link ae the stations and the central plocuqqmg system. Whils a telophone 13 meant for



transmitting voice messages, the data commurications transmit data message through the
same tslephone lines. :

Computers can offer busincss to communication products and communications
technology can offer business to compuiers.  Now porsonal  computers can use
telecommunications channels fo link up with information retrieval services, banks and
clestronic bulletin boards.  Computers can contact other comjutsrs and exchange
information/dats automatically, Sitting at a terminal in your office yw can fink, up to &
remotely located host and use remoic computers facilitizs. Pemote compuring, electromie mail,
interactive information retrigval, bulletin boards, Vidso conierencing, elects mic data exchange
arc some of the other uses of data communication. ' ' ' '

2.42 Datz Conmpunicaiion Sysiem

A data coramunication system links input/output devices at remote locations with one
or more ceniral processors: An iaterface efement calied modom (modulation-demacdulation
devics) (Fig.12) converts the digital data into analog signals that can be transmitied “wough
voice communication lines. When two computers are intercornected using telephonc lines
there wilt be modems at both ends.

Fig.12: Modem

The modem is  picee of equipment for converting analog signals indo digital signals
it is used ift computer-fo-computer communication using 2 telephone lne. hModen stands for
Modulator and De-modulator. They may be Internal or cxternal: interaal modems are in the
form of a' “Card” to be placed inside the PC in a vacant slot. External modems are connected
externally with its own power sapply, connection to phone line and connection to the suitabie
serial port. The speed with a modem can transmit data is measured in Bits per second. Moden
speeds range from 1200, 2400.4800,9600,14480 bps to 56 kbps. They may have erroi-
correction features by which errors in data transmission are detected and corrccted. Most
modems also have compression facility and this enables vou to send more irformation packed
through a narrow bandwidth pipe. Zytel, Zoom, Multi-tech are some important braond names
of indigenously available modems. Acousfic Couplers are used as interfaccs io portable
compiiters to contnunicate with distant processors, ' :
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Low bandwidth and High bandwidth Chanaels

Telecommunication lines are nothing but data transmission channcls, which are also

called "highway". These channels are classified as Narrow band (Telcgraph 1|ines): Broadband:
Coaxial cables, microwave circuits and communication sateltites; Voice-band: telephone lines.
The transmission rate varies from one clianne! to another. While telegraph and telephone lines
work for the transmission of small volume of data, broadband channels are used when larpe
volume ot data to be transmitted at high speeds. Dozens of communication satellites are now
m orbit to handle infemational and domestic data, voice and Video communications. Scores
of public and private companies have becn offering these services in U A and other developed

counmes while in India this is ander govemlmnt control.
Public Data Network Sysiem

Public telephone and tclegraph services are offered by common carrier, which include
American Telephone & Telegraph System of USA.  Coordination of the various data
communication systems is requircd as the number of computing and communicating are now -
in 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 ltme computer with -
transimission channels will form a network and this network will move the data from one place

_to another place at the right time at the lowest possible cost. The fol]owmg dlscussmn will
highlight fo mlatlon of networks and maintenance of the same. -

2.4.3 Data Communication Neiwurks

You have seen the role of communication channels in connecting vartous sites and
people and computers located in those sites. Now we shall see how the data containing in onc
‘computer can be shared by others sitting before another computer, This is possible only when
thesc computers are connected with the help of a number of tc,lcconnmrlmcatmn linkage
components. Such a connection is called networking, ' ‘

~a) LAN and WAN !

LAN (Locf-tl Area Network) operates in an organmization where the computers arc
located 12 a small area of an office building or a'campus. This is used to link up computers,
workstations and other devices io transmit data and to share the data from and to the
computers. Since LAN is operational ina small area special hardware/software elements are
used . place of modems and outside telephone lincs. LANs can be high speed networks to
transmit 20 millions bits per second (Mbps), medium speed nctworks to transmit 3mbps to
20r.bps, low speed networks designed for usc with PCs and other work statidns. These LAN
draw data for mamn computer located at a central place and process the‘rcquired data in
microcomputers or personal computms located in thelr work spot and arc cconnected to the
main compuier.

LANs have many advantages to the people, wdrking in different departments in the
same campus, to communicate and to transfer data and to use the memory of the main
computer by utilizing it through microcomputer available on their desk. LANSs enable the data
available at all places once it is stored in a central computer. Resources like hard disk,
printer, plotter CI3-ROM drives ctc. can be accessed by all members of the LAN
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b) Real Time and Time Sharing Connectivity

Real Time processing system is an interactive processing systeni‘,_ which receives mput
from all terminals and produce informanon quickiy enough to be useful in controlling the

current activity. Many stations are linked up by high-speed telecommunication lines to one or
more processors. Files are updated each minute and inquirics are answered by sphi- second
access to up-to-the-mimtc records. Rail bookings, Airines, Hotels use real time systems.

Time-sharing is another network service. A number of organizatiors seil time-sharing

and remotc computerising sefvices o other customers. Some organizations i stall terminals or
personal computers in customer offices and then use telecommunication cha nels to link these
workstations to their central processors. Remote compuiing services may aceept customer's
input data over telecommunication lmes, do custom batch processing for the customer and
" then transmii the output information back to the customer terminal. Time-sharing #nd remote
compuiing service organizations generally offer a library of online application prograrnmes {0
their clients who only supply the input data and access the programs to obtain the desired
information. Library and Information databases are normally searched through time~shiaring
systems. " :

‘Distributed Data processing network consists of many geographically dispersed -

independent computer systems connected by a telecommunications network. It places the
needed data at the end user's location. Networks. and networking are discussed fully in
Uit 11. ' S o

2.5 LET USSUM U¥P

We have discussed various computer systems, their hardware and storage devices the

structure and organization of a computer has been cxplained. An account of different types

(categories) of computers was seen under computer systems.  Several examples of Input
devices output devices have been scen. Specifications {confipuration) for a typical Personal
.Computer has been described with a view to help sclect a good computer system. A brief
account on the data communication systems, transmission channels, and data communication
networking and networks has been presented. ' o o

2.6 GLOSSARY

Acoustic Coupler : A typc of modem which permits data communication over telephone lines
by means of sound signals. ' ' : '

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

Bar Code - A machine readable codc consisting of vertical bars of varying widths that
are used to represent data. ' : - S

Byte . Equtvalent to 8 bits or one character
" pit : Binarydigit(0to1) -
Chip . A tiny silver on which integrated electronic components are deposited

COM - Computer output Microfilm a technology that permits the output information
produced by computers to be stored microfilm ~ : :

Computer Network : A processing complex consisting of two or miore interconnected
computers. : ' )

Data communications . The means and methods of transferring data between sites.
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Disk . A revolving platter upen which data and programs are stored. ‘

Ffappy disfi 1 A magnmc: disc used for sccondary storage purpose

Hard disk . A rigid metal platt(,r roated wﬂl a magnetlsqblﬁ substance. Used or secondary
storage purpose. : _
Hardware . Physical equipment such as c,iec tronic, ‘mechanical, magnetic divices
!niemctia;e - One that permits dialogue between usors. |

Taterface : The boundary between two systemn or devices

Internaf siorage : The ad’*r(:s;&ibi@ gierage m a oomputu directly unc er thwe {:ontrol of the '.
CPY :

Light pen: An electric devics uscci for mputting data into a corputer by writing on the screen
Loca! Area Network :  Commiunication system that links computers, terminals and other
devices in a compact aréa

Magnetic ink  The recognition of characters printed with a special n%tagnctic ik by
character recognition  a computcr : ' :

Magnetic storage : Using magnetisation to store data oun devices as disks and tapes.
Microprocessor A chip on which s provided central processing unit

Modem A modulation demodulation deviee '

Mouse : An input device when rolled across a flat surface,it suides the curser on the screen.

Narrow band width . Communication’ channel thro' which.data is {ransferred in a low
“speed. Telephone and telex chanugls are slow and hence narrow.

Optical character The recognition of printed characters through use of optical machines.
Online : A term describing devices that are in direct communication with the computer

Opticai disk . A medium uscd with laser reading/ writing device to store hlilge voluime of
data S = :

Peripherals | Iput/output devices and storage units of a computer.
Plotter - A device that converts computer output into a graphic hardcopy form
' Point of sale Terminal. An input/output device used in departmental stores.

Primary siorage: Also known as main memory this holds program instructiof , Input data etc
Random Access Memory : Primary storage séction of a computer T} '
Terminal A device thaf performs input  output operations in a computer;

Time sharing : Sharing of computer time and its processing capabiﬁties. !
Wi chester disk . Name given to hard disk |
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2.8 ASSIGNMENT

13 Go to a nearby computer training school and discuss with the person n—chargt, Identify and
describe several pieces of hardware devices you see there;

2) Collect a picture of each of the Input and Quiput devices discussed in this Unii £om
magazine and news paper advertisements into a serap -book.

3) With respect to the PC learn and note down the recent developments.

2.9 MODEL EXAMINATION QUESTIONS

1 ESSAY QUESTIONS:

_ 1) Describe the various types {catcgories ) of computers with their features?

2} With the belp of a d]agmm explain the organization of a computer. Doscribe various
tvpes of hardware itcms seen in a computu

3) What are input and output devices? Describe and Discuss important input and output
devices.

4y What is primary and sccondary storagc? Describe m detai[ examples of secondary
storage devices like hard disks, magnetic tapes, CDs etc.

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

6) Present an overview of Data Communication and netw orkmg of Computers. State the
advantages, types of nctworks equipment used ctc. {This question may be attempted
after learning Unit 11 later-on}

IL SHORT NOTES:
| a) Magnetic storage
b) Optical disk technblogy |
"¢) Modem
d) DVDs
é) Non-impact Printers
f) The processor Chip
2) Poffﬁb]cs Computer Systems
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‘-UNIT 3 COMPUTER SOFTWARE - PROGRAMMING
- LANGUAGES, PROGRAMMING AND
_DATA PROCESSING B

Stmcmre

3.0 Alll'lS and Objectwcs
3.1 Introductlogl
3.2 Comiputer Software - Categories
' 3.2 1 Pre-written Software
3.2.2 Custom madé Software
3.3 Operating Systems -
33.1 MS-DOS
3.3.2 Windows _
3.3.3 Multi-User Operating Systems
3.4 Data Processing_ - Need, Steps apd Types
| 341 Nee_d for Data Processing |
3.4.2, Steps in Data Proceésing
3.43 Types of Data Processing
3.5 \Computer Programme° and Progra,mme Davelopment
351 ngrammmg Concepts
3.5.2 Steps'a Developmg a Programme’
3.6 Let Us Sum Up
3.7 Glossary
3.8 References andkscofﬁniendcd Books
- 3:9 Model examination __Quest'ions“

3.10 Appendix: Programming Languages

3.0 AIMS AND OBJECTIVES

“In Unit 2 you-dearnt about several-hatdware components of a computer. systems

' including Input devices, output devices and'storage devices: A brief discussion on
~ computers via telephone lines and data communication channels was also seen. In ¢

connecting
his unit we

will - concentrate of computer software, clata processmg, programmmg 1anguages and L

progralmnmg | o _
By the end of this lcarmng unit you should be able to

e cxplain various categones of computer software

» describe different types of data processing and dlscuss the stcps inv
' pr ocessmg activity.

a4
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®  describe important programming languages with their saaent features
# narrate howa computer program is cleve;oped

* discuss what programming ia,nguages are suitable for hit rary 'ap'plications.

3.1 INTRODUCTION

Mechanical and electrical and electronic components that we physically see in a
computcr are not enough to make it work. We nced software — a set of instructions written in .
some programming language undcrstandable by the computcr — to make 1t work. Software is
like the human mtclhgencs in our brain- that Whlch can not bc seen bUL its eifect felt and
understood. :

We shall discuss now on categorization of differcnt 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 need to. know about Data
Processing. To usc the computer efficiently we need knowledge about Computer Programs
{basic component of a software package - that is the individual programs that make up the
softwarc package), program devclopment methodology, and some details about varicus
Programming Languages one might use for this purpose,

Aspects of Application Software development as apphcab[c to Library Software
Application Packages. is dealt with in next unit (Black I). Details of Word Proccssing
Software, Desktop Publishing Sofiware, Muttimedia Software, Electromc Mail, and Sprcad
Sheets etc are discusscd in Block-1V on Office Automatlon

3.2 COMPUTER SOFTWARE - CATEGORIES _

At the risk of repetition let us say once agam that software is a picce of computer .
program written in somc Computer Programming Languagt: itke C, C++ Basic, Fortran efc.
Software can be broadly divided into 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 orgamzatlon by a vendor specially commissioned for that

purpose.
3.2.1 Pré-’Writte'h SoftWare

Prc-wrli;ten software is again d1v1ded mnto System Software and Apphcatlon Software.

" The System Soﬁ‘vvarc 1s a complex group of software iterns intended to make the computer run -
in the first place to extend its capabilitics, to help do several common jobs. Operating
Systems, Langhage Compilers and Translators, Utilities and others belong to this category.
Application Softwarc, on the other hand, addresses the needs a specific application or
requirement. There arc General Purpose Application Sofiware and Special Purpose
Application Software. In the first catcgory, Word Processing Systems, DBMS pa,ckages
Spreadshect Programs, Desktop Publishing Package etc would be members. In the special
category software for CAD (Computer Aided Design), lerary Apphcauons Hoqpltal

- Management etc could be placed. '

3.2.2 Custom Made Software | o

~ If a library is 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 develop an application package exclusively to take care of their

requirements. In that casc we have a custom made Bibrary Application Soflware: ackage. IT
is also possible that a library i...v find a ready-made package, with some changes seful. Here

the vendor would make the changes needed — may be addition-of a separan, module, special
type of reports ete -. In this case we have customized software. : :

Theé following table shows the di_ﬁerent categories of S_oftware": .

CATEGORIZATION OF SOFTWARE

 Pre-written Software

Custon mide
Roftware
(Examaples

Application Software

- System Saftware

- against specific

Seientific

4 application

. developed In-house
by R&D. -

3. Space Applications |

1. Specially designed
{or an organization

regLirements

2. Engineeying and

General Purpose

: Specmi Pur gmsa-

Word Processing;

CM} JCAM, .

Spreadsheet; Statistics; - Tike MS3-DGS,
"Presentation, Library. Windows, Unix;

DBMS; ' Application; Languages &

Anii-Virys Lawyer’s Office; Language Cormpilers

“Email Hospital Mgmit; and Iterpraters;

DTP _\ PayRoll:  piJtilities for Sorting,

- § Communication | Inveniory Conirol; ' fife management, ;

I diagnostics ctc; -
" Soflware

Operating Systems’

 Dev eiopmeﬁ‘r T ools '

3.3 OPERATING SYSTEMS

An operatmg svsu,m is an orgamzed mllcmon caf soffware tha‘t controls the overall
operation of a computer. Opcratmg; Systeni ghables the system's hardware to work with the
user’s applications programs. It allows usérsio load application program to primary storage
section of computer system. Opcrating ‘systetn moves the data between primary and
secondary storage units. It functlon., in many other ways unscen by the user,  Computer
manufacturers and mdcpenden* software vendors furnish operating system programs.
Oper 'ttmg system acts as ‘a link between the raw data and promssc,d data 0 & computer. '

An operating system pc,rmﬁ:s the ma wputer to. supervise s own peratmn by
autompatically calling in the application programs and manage the date nzeded 1,0 produce the
des:rcd Gutput Opr'ratmg system 1so]'1tr*s ‘the “hser frsm thn, hardwars S0 that the user

46



communicates dircctly with the operating system supplies: the application program and input
data that arc in.a language and format acceptabic fo the cperating system and receives output
results. 08 completely conirols input/output house kezping operations. It monitors keyboard,
display serecn and printer. A computer with viitual storage capability keeps active program
pages n primary storage and assigns other program parts {o an on-line storage device. The
operating system handies the swapping of program pages between primary and on-ling
_ secondary storage units as needed. :

Garlicr, Operating Systems used to be small and they were sapplied in a set of -
Floppics. Currently most Operating Systems are fairty- largs and are supyled in CDROMSs
and by default most Personai Computers are fitted with CD Drive in prese:t days. When the
computer is switched on the system reads the Operating System from b= Hard Disk mto -
memory ko that it can take control over everything that necds to be donc on the computer. The
OS manages seven resources of the computer: CPU, Main memery, Sccondary Storage, Input
Devices. Output Devices, Data and. Progesses.” : '

3.3.1 MS-DOS

MS-DOS is a single User Operating System. It has command for file manipulation,
loading and escouting external programs and roweines: to control the printer etc. This got
merged with Windows later on. DOS has internal and External comarsands. DOS is a

command driven program: That is for every action, you nced to typs i the appropriate DOS
command at the “DOS Prompt”. ' : '

3.3.2 Windows

Windows is a multi-tasking system; in this sense several tasks,” or programs or
processes could simultancously be running on the same machine. There are several versions of
WINDOW (Windows 3.1, 3.3, Windows 95, Windows 98, Windows 2000, Windows NT and
presently Windows XP are available. In Windows applications are run in separate Windows.
Each Window is a rectangular picce of space on the screen, The window can be re-sized,
closed, minimized, ete. The way in which people use softwarc based on Windews has been so
standardized that all software prepared for Windows look alike: lcarning to use a new
software is casy. 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 activatc them.

3.3.3 Multi-User Operating Systems

UNIX 08 developed by Bell Laboratories in 1969 for larger machines. It is a muiti-
user. multitasking system that is used in 16 and 32 bit personal computer sysiems. It is now
adapted for personal computer systems also. Multi-user operating Systems allow many
persons to work on the same computcr simultaneously. Sharing of Information and programs,
. scourity of data, speed of operation, ete are’ some concerns of multi-users that a multi-user OS
would normally take care of. In Unix, concepts tike priority of tasks, memory management,
scheduling of tasks cte are predominant. There are several versions of UNIX, VAX VMS,
Solaris, [DR1S, LINUX are popular vefsions. A - '

3.4 DATA PROCESSING - NEED, STEPS AND TYPES

Whenever aty large volume of data has to be processed in a routine 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 rofors to all picces of information about an event, activity

oria situation. A picce of data in itsolf does not mean much nor does it make sense. For

i}.lsf&nlcé, “20010527” might mean the accession number of & bock {* 527" book added in the

year 2001”) ‘or the date acquisifion of a book (27" May 2001} or something else totally

diffcrent. The meaning depends upon the context, ceding and the like. In order to make 3 set of
data meantngful it has 1o be processed. o '

Let us assume we have a sct of data about students, say names and‘marks obtained in
a cerfain examination. This table of data ss such has no meaning, If we perform some
calcuiations and come out with information as to the minimum marks in the class, maximum
marks awarded, average marks of the class, Hange of marks obtained by majority of students
efc then the results make sense. The processing involves sorting, suinming, division, averaging

- ete. These steps, carried out in some orderly fashion, to meet a specific bhjective is called

Data Processing.

3.4.2 Steps in Data Processing _ ' - . ‘

- Data Processing involves basically five distinct steps. These are o |

I Preparation of Source Documents
II. Tnput of Data

M. Manipulation of Data

1V. Results Presenta_tion'

V. Storage

L Preparation of Source Documents

Depending upon the purpose, data has to be collecied from suitable sources by
surveys, files, documents, officc forms, reports etc. Data Input sheets are filled up. Such input
sheets contain spaces for fields, in some useful order; instructions for filling up the form are

also given. Income Tax Return forms of application for Fixed Deposits etc are some
examples. _ : ' |

i1, Input of Data

Actual Data Entry into the compuler is done int several ways. Ddta Entry Screens -
specific to. the applications may be used. Special Data Entry Terminals may be used. For
cxample, details of books added to a library may be entered in forms shown on the scrcen.
This Data Entry form may have spaces for Author, Title, and Accession Number ctc,

Data Entry Software provides for detection and correction of CITQIJ during the datg.‘
oniry stage. Normaily, two operatars enter the same data simultancously axlld Independently.
The two sets of data arc compared by a program, which throws up differences. Such

difftrences are compare and action taken to remove errors if any. . _

Using Special devices like Scamlers', OCR software cic it is p‘ossibl‘e to read directly
mto 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
cte. 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 the computer to zive you a report
on books costin_g more than Rs. 10000/- cach then the Price field information has to be
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compared. These steps are 'carried out through a program written in COBOL and such-
languages. o R o

IV. Output of Information

Rasults in required format are shown on the screen, saved as a file on the disk or
printed out on paper. Results miy be in summary form or a full-length report. For instance, in
the case of a Pay Roll processing job, the results may be repurts of - v Pay skips for all
eligible employees; b} Statement of IT, PF and other doeductions; ¢} Sammary statement
showing salary expanditure department wise for the month as wail as caraul: ted figures as of
date; d) Report on employees whe have been cxcluded, cte. o

V. Storage

Aftor the processing and supply of resulis it may be necessary 1o sicre the
data, as it existod befofe processing, results after current procssing and perhaps an npdated -
sct of Fios also. Storage of data may also be needed as a safety and back-up measure i this
stage also some programiming routines may be used. '

3.4.3 Types of Data Processing

There are many types of data processing. We employ differeal type BrOcessing
depending upon the availability of hardware, networking facifities, needs of the organization,
costs involved cic. Some of these methods involve manual procsssing in part aiso. Computers
are suited for most of these types. Let us see the various types in detail. :

I. Batch Processing

The very name indicates that this pfocessing tvpe is performed in batches instead of
processing done i one go. In this fype the data’is gathered for a time and collgcted into a

- group (batch) before they are entered inéo a computer system and procéssed. When batch

processing is used, the input data are typically recorded on source documents before. being
converted nto a machine-readable form. ' :

Baich processing is an efficient approach to vse in applications such a8 prepariug
bills, processing pay-roll checks, library calalogue card preparation. For cxamplc in the case
of library catalogue cards preparation, you necd not enter the data for cataloguing of new
books that arc added to your library everv day as and when a book is accessioned. Over a
period of time you ean accumulate the data and once in a week or fortnight or 2 month you
can feed into the system where it will be processed in batches. Mainframe Compuiers are best
suited for submitting Batch Processing Jobs. Preparation of Telephone Billz, salary Shps,
remindors for payment of insurance premia are some examples suitable for baich operations.

In batch processing there is always some delay between the ocourroncs of the eventl
and the availability of results. For oxample,  catalog cards are printed oncs & month, details
of books added inunediatcly afier a run of the job will have to wait for month to get added to
the catalog. - ' ' ' .

(1. interactive Processing

Interactive processing ocours immediately afier input data are entered into a computer
system, and the output reswits are quickly produced. In this type, the user responds to
program queries (o supply data aboul a particular field in a record. Ti_ie systern instantly
reacts to process the data and produce the outpot information and is then teady to inferact

“further. A teller respondiug o questions displaycd on a sereen eaters the mput data mio an’

online transaciion terminal. The computer system then immediately traces out the previous-
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iink from the memory and responds in gn inferactive manper. The systemsupplies up-to-the
minute information in response to the inguiries it receives from the user workstations. s

A salesperson wuses a worksiation to answer a customsr's question about the
availability of 2 part. Similarly, an airline ticket agent can have munediate access to
reservation svstsm records to sec if scats are curreatly available on 2 pariicular ﬂlght ina
"hbmry environment a user can find out if a particular book is issued out and when it is duc or
-a particular book Issued out eariier has been returned now.

Interactive processwog produces output results immediately after inpui data are entered
into & compuier system. When a computer system relies on scattered onling data entry
stations, such a quick response is nesded. In interactive processing the response time depends
upon the network traffic, number of people using the system, complexity of the query etc.

" Results, which contaimriengthy reports and graphics output, are likely to take more time,

L. Combined Processing

Combmed processing is a combinglion of interactive processmg and batch processing
in a single system. A cominon business practice is to usc. titeractive processing when
eustomers arc waiting and a quick response is needed. At the same time, data produced by the
interactive processing may be captured and accumulated mfo batches so that thcy may be
processed later. As an instance of combined processing scenatio, we may mention a library
that may opt for data entry of books added as a batch operation and go for Interactive
processing for Circulation Controd. i1ere there might be a delay in finding out books added to
the hibrary — becausc of batch operation; but as far as circulation is concemed one can find
out the status of a book (ava.llab?c for loan or not) immcdlato}y as this part of the work is done
mteractively.

1V. Real-time Processing

Real-time processing is in a parallcl time relationship with an ongoing activity and is
producing mformatlon quickly epough to be useful in controllmg thls current live and dynamic
activity.

A real-fime systcm uscs interactive processing but an interactive system need not be
operating in a real time situation. The difference is that real time processing reguires
mmmediate transaction input from all input-originating terminals. Many stations are ticd
directly by high-spesd telecormunication lines into cne or more proce‘;sors

_ ln.ReaE—'i:smc'processmg several stations can opcra.tc at the same time, Files are
updated each minute and inguiries are also answered by split-second access to up-to-the
INEFIHE te records. But it is possible o have an interactive processing that combines immediate
ace. 55 to records for inguiry purposcs with péricdic transaction input and updating of rccords
frona cenlzd! collevting sources. For example, one can think of a computer system in an
-au‘.craﬁ_‘ ch agtomatically conirols the course of the flight depending unon changing Inputs
such as altitudes. pressure, wind veloeity, cloudiness etc. Another exampic is the Railway -
Reservation fieility: Here, as soon as a ticket has been issued and a specific Berth on a certain
train on a cerain date has been blocked, this information is made available instanily to all
TeSCrvaL 0n olerks.

V. Tim@ Sharing Systems

Time sharing systeny' is a gencral torm used to describe a processing system with a.

~number ¢t independant, fow-speed, ounline and st ianeously usable stations. Each station, of
course, provides direct aceess to the processor,  The use of special programs. allows the
processor io switch from one station to another and t do a part of each job is an allocated
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time slice until the work i is completed. The process is fmql.cntly 0 rast that a user has the
illusion that nobody else Is using the computer.’

_ In the centralized computing environment of the early L“ 508, nisers prepar ed their data
and programs and then submitted them to the computer for proc 'ssing, The cornputer centex
collected theoe user jObS and fed them to the computer in batches at e,chedv cd intervals.

A number of organizations sell time- shamlg and remote computmg services to their
customers. These organizations may install terminals or personal computers . customer
officcs and then use telecommunication channels to link these workstations to their contral
Processors. Time Sharing systems have becore obsolete nowadays.

VI, Parallei'l’mcessing

-

Parallel Processing is performed by thousands of Processors in a parallel processor.
Mainly supercomputers are fitted with paralicl processors which cost arcund $1,00,000 a

piecc. Information- is processed in parallel simultaneously in different processors when |

compared to the single processor in old computer system. which process information m a
sequence. Parallel processors will be able to solve scientific, technological, business and
artistic problems too.complicated for sequential computers.  Farallel computers hayv. many
small computer chips working together to perform millions of arithmetic operations
second. Computers with paratlel processing capabilitics are costly. Applications like weatier
forecasting, tracking of sateilite movements, remote sensing etc call for parallel processing.

VII. Distributed Data Processing .

Tnformation is generally scattered over a Jong distance. Accessing such information is
an important point to be considered.  This is done by storing the information in a central
computer located at a central point and accessing through remote terrminal through telephone
service. An alternative method of accessing information is to telcphone the central computer
and ask the operator to interact with the central computer and give the results over phone or
by mail. This kind of accessing information is possible through distributed data.processing.

Most of the databases which are being accessed by librarians and information scientists all .
over- the world are wogking on this type of data processing. In this. processing a third

technology (while computers and programming arc the two technologies), data transmission
via long distance telecommunications links is involved. -

Briefly a distributed data processing network consists of many geopraphically
dlspersed independent computer systems connected by a telecommunication network. It places
the necded data, along with the computmg/commumcatlons resources necessary to process
these data, at the end user's location. ‘

_ In distributed data plocessmg,, the processing actmty itself is carrlcd out in parts by
diffcrent contputers linked through a network. For an example, please see section under
73950 in the Unit on OPAC. This is an example where data is obtained from different

' computms and processed in a central server and p1sqed on to a client machiric.

3.5 PROGRAMMING AND PROGRAMME DEVELOPMENT

* We shall learn in this section the meaning of several words like a computer prograni,
programming, programmer, programming language etc. We shall a]so look at some basic
steps in developing a computer program. -
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351 ngrammisng Concepts
 We have alreadv said tha: 2 program is a list of [ﬂSL!’uLIlOﬁS which the computer can
understand.  The set of instructions are written (using soimie Computer Programmmg
Language like Fortran or Cobol) in a sequence so that the computer can fohow step by step

(one instruction at a time) and process the data as per the instruction, '

Normally the instructions are of four types: 1} Arithmetic, 2) Teste or conditional
expressions, 3) Scquence changes, and 4) Input/output.  All instructions are presented to the
computer in a single list and the control unit follows down the lst in strict sequence, causing
gach instruction 10 be obeyed in tum. Arithmetic Instructions do, addition, subt“actlon
muttmhcat}on or division or a combmation of these basic operations. o

A test instruction has two possible answers: 16(31.’131 {0 zero' and - not equal to zero'.
Another type of test will have three possible answers: less than zero', "equal to zerc' and
greater than zero'. “The reasons for a tost are aiways that we want the computer to-do one
thing for one answer, but a different thing for a different answer. in other words, we need 1o
have the ability to change the strict sequence in which the compiiter follows the prograim.,

The third type of instruction is a sequence change or jump. With 2 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
sequence. The ﬁnai type of instruction is an input/eutput (I/O) instruction. Computer must

* be able to get a “read” or “Write” data. Typical /0 ivstmctlons arc ‘read’, pnnt d:qplay
“input’, " output’ ete.

ngh—level languages allow the procisc and very detailed corputer instructions to be
writtel in simpler, more easily understandable form and programs written in ‘high-level
languages are compiled by a special program -a compiler-into machine code. There are also
fanguages. which falk between high-level, and machine code, usually called assembly or low-
level languages, and these still require Lranslatmn into machine code by a special program
called a translato - o : =

The. programs are stored in 4 computer memory and the data related o these
programmes is processed by the computer as and when a new transaction takes plage. Hence
a computer should allot memory space to store programs and as such it is called 2 stored
_program.

.

3.5.2 Steps in Developing a Programme . _ .
' Develaping a progralﬁme invoivés-fht; following steps: -

-1} Problem Definition . '

2} ngram' Design

3) Coding : . : '
4) Debugging and Testing

5} Documentation

6} lmplementation and maintenance
" We shall consider these steps one by one now. .

1 i’mh!em Deum*mn :

1
Pmbiem definition is the first and perhaps the mosi 1mp01tant step in; prugrun
development. If the probiem is not well understcod. the program may not finction, as it
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should. This step involves mentioning: Input, Gutput, Pro{i{assing_requirements,_ System
constramts such as time, Operating System, Hardware availability, Accuracy expected,
response time etc). Error-handling metheds also form pat of this SUED. S‘tua3 of Systum
documentation and discussions with users are needed at this atag

2) ngram De51g11

Herc the programmer decides precisely what steps the program should take and in
what order. Algorithms and flow charts are useful here. 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 symbols. A flow chart is a graphical representation of the
nature and order of the opcrations and the decision logic reqmrud to solve a nroblom.

Both aid better mlderstandmg of the exact procedure mvoh cd. Some other techniques usaful
at this stage of program development are: o '

Modular Programming. The cntire task is broken down into smaller p:er‘es called modules.
Each module is independently dwelcped - codmg;, testiing, validation arc done separa‘tely for
~ cach module. Thereaﬁer all modules are integrated to form a whole.

Top Dovin Design Here the programiicr starts with an ovelall view then goes down to
specifics. Bottom up design is the converse of the Top Down appreach. All specific sinall _ ' |
mdividually identifiable modules and functions are developed first; then they knitted together
to form bigger modules and then fhe whole apphuahoﬂ

|

: |

Struciured ngmmmmg Here DEOETAT AT W ntten followmg a rlgld format. Each function .

- or module has only one entry and onc exit point. Structured approach cnsures better programs.
Hicrarchical relationships among modules are. dxavm up. Pscudo-code is used to show how the
program flow 18 likely to be.

Documentation prepared at this s.tagc shows clearly how the program will be developed.
3) Coding . |

Coding involves writmg out a series Ui statemenis or lines of code as tnc} are calied m
the programming language chosen. Rules of the grammar of the choser language are foliowed.
Foliowmg Tabic shows a simple program in Basic Lzmguagc,

A Simple Basic Program

10 Let-A=10

20 jLetB=20
36 [LaC=A*B.
40 - { Print C |
50 | End

In the above example, the numbers at the left hand column are statement numbers. ' ‘
The program gets executed statement by statement, sequentially following the statement

number. Statement Numbers are given in steps of ten in order to provide for insertion of extra

staternents if needed in between. The meaning of the statements are given below:




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

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

3. 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 Aand B

4 Statement 400 Show the valuc of location C on to Computer Screen
5. Statement 50: End the Program.

_Coding consists of writing out such statements in the chosen language. Appendix to -
this Uni{ givss some information on scveral popular programming languages.
4} Debugging and Testing . !
_ A bug is an érror and debugging is detecting and elimination of errors. It is an
important and time-consuming step. Inadequate attention at this stage results in bad program
resulting i a lot of re- workmg later on. Program maintenance costs will go up ifithis step 18

neglacted.

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 perfor as it mtended?

On the other hand, Testing, also called Validation, answers the question: Has the
- programmer understood correctly ‘what the program should do? Testing ensurgs that the
program produces correct {expected) resulis for a set of input data. This can happen only if
the programimer has correctly understood the problem.

Three are two types of errors one might encounter: Syntax errors and Logical errars.

Syntax errors result as a result of not following the rules of the grammar of the programming

- Language. For instance if a Verb is “DISPLAY” and you have typed “DISSPLAY™, syntax
error 1s thrown up. Logical crrors are more difficult to detect and correct. If a ﬁrogranmor

mentions ADD wi'ls SUBTRACT is the correct instruction, then logical error occurs.

- Testing involves preparation of test data and feeding it to the program to see 1f correct
results come out. Moduies are tested independently till they are perfect, Thereaftsr modules
are integrated. Testing to see if data flow is proper between one moduie and another is called
TIntegration Testing. Taking the entire application as a wholc, some tests are cazried out. This
arca is-called System Testmg

5) Do cumentatlon

The next step in program devolopmont id" Documentation. This proce ‘s involves
collecting, organizing, storing and otherwise maintaining on paper a compléte reccrd of what
functions a program can perform and hiow these functions are performed. Documentation
should include: :

I Objectives of the pr'ogram

2. Description of the system: Specn" cation, scopc, form of input data and out formats :
needed

3. Frogram flow charts, program llstmg (the Code part), test data and tost rf:sults
4, Operator instructions. Running and tormmatmg instructions '
5. Program controls to check correctness and reasonableness of input dara

A program becomes perfect when it is fully tested validated and documented
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6) Implementation and Maintenance

After through debugging and testing ard ensuring that documentation is in place, the
program is implemented. During the implementation stage, the manual system may also be run -
in parallel till complete confidence in the pregram is developed. Training in use of the program
may be needed. Problems faced during implementation are noted and progrars corrected
appropriately.

Due to a mumber of reasons like: a) change in operating systams or hardware b)
revised needs of users ¢} changes in laws ctc the program may have to bo frequently revised,
Errors might crop up several months after proper running of a prograin due 1o reascns
~ unforeseen by the programmer: The Y2K problem is a classic example requ ring thousands of
programs being re-writlen. Jood documentation is uwseful i program maintenance and
tevision,

3.6 LETUSSUM UP

Unit we have seen the meaning of Computer software; different categorics of
Software like Pre-written Software and Custom-made Software etc. Varicus steps in Data
Processing Activity and various types of Data Processing have been described in detail. We
also learnt briefly about Opcrating Systems in geperal. What constitutes a program how to go
about developing a computer program and what computer Laoguages are available for this
task — have all been covered in the last section. In the next UNIT 4 Library Software
Application Packages will be dealt with.

3.7 GLOSSARY

Application Pragram: Sofiware designed to perform specific applications like word
processing, billing ctc.

Appiicati’_ﬁns Packages: Prewritten computer programs designed for specific tasks.

Assembler Program: A computer program, which converts non machine language into
machine readable language

- Batch Processing: A technique in which a number of similar items or transactions to be
processed are collected 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 programmer. '

Debugging: To detect, locate a,nd removce rrustakes from a routme or malﬁmctlon from a
computer.

Distributed Processmg A method of using many computers to share the computmg and
processing work

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

High-level languages: A programming language oriented towards the problem 10 be solved.

* A set of instructions given to a computer by using letters, symbols or tcxt rather than codes 0s

and Is that the computer normally understands.

Iinteractive Pr-acescmg A processmyg approach that starts immediately after input data are
“entered and the output iz produced.
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Logic Errors: Errors result from an incorrect sequence of sequence of instrugtions.
Mdchine Coding. An operation code that a machine can understand and execute.’ .
Machme language A language that is understood by a computer

Operatmg system: An orgamzed collection of sofrware that controls the overali Operatlons of
" a computer. . : .

Pamllef Processing: - Simultaneous execution of ¥wo or more processes in multiple devices
such.as channels and processing units.

_ ngmm Library: A cmlcctlon of pomons of programs that are use:i rep tedly in severai
-programs S . o |

Real Time Processing. An onlme computer processing which receive and process data
qulckly enough to produce output to control the outcome of the pracess.

: Symbohc Addressmg. An _address exp_ressed in symboh convenient to the computer
programmer. -

~ System software: Collectlon of complex program de51g11ed to operate con ol and extend the :
processing capablhtles of the computer. . T

Source program: A computer program wrltten In a source langua,gc ‘sucn as BASIC
CCBOL, FORTRAN etc

Syntax Errors: Errors in expressions in language in a computer program.,

Translator: A routine for changing information from one langua'ge to another.

Word prbcessing:_ Use of computers to create view, edit, and store and retrieve terctual data

3.8 REFERENCES AND RECOMMENDED BOOKS

FUORL, W F: Introduction to the compuiers. Englewood Cliffs: Prentice-Hall, 1977.
dntroducing data processing. London: National Computing Center, 1983, = - |
_SANDERS; Dona_ld H: Computers today. 3rd Ed. New York: MCGraw—Hill, 1988.

:3 9 MODEL EXAMINATION QUESTIONS

E ESSAY QUESTIONS

1. Describe the vanous steps in Data Processmg Actwlty What are the drffercnt types
of Data Processing approaches?

2. What 1s & computer prograrn? Descrlbe the various steps in deveropmg a goou o
" Program.

3. Write an essay on som¢ of the important Computer Programmmg Languages,
. mentlonmg the sultablhty of each for Library apphca’uons :

4. 'Braeﬂy describe. how computer software can be categonzed Dlscuss fccrtures of any
* one of the popular Operating Systems you are famil'ar with,

. |
5. What is programmmg? Name some hlgh levei languages and discuss their
apphcatlons? :
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. SHORT NOTES _
a) Multi-user Operating System
b) Custom made Software
. ¢)Java -
d) Vlsuél Basic
e} Debuggmg and Testmg
f) Combmed Processing.
g) Syntax Errors and Logical Errors
B LINUX -

' 3.10 APPENDIX : PROGRAMMING LANGUAGES

A computer program is a se'*ies of instructions written using a computer programming
language like Basic or Fortran. The computer will exccute the program in the fashion
. indicated. A program may coniain statements to do the following:

1. To branch to another pari oif the program

2. To perform repetitivé tasks

3. Toopen read and close a file of data

4. To create variables to hold t;emporary dataete. -

The art of writing, testing, evaluating, debugging a program is called computer

programming. (You have leamnt about Computer Program development in a separate section
in this Unit; in the next Unit, Unit 4 vou will find some details about Application Software
Dcvelopment). Therefore to write programs, programmmng languages are needed. This
“Appendix gives information o a number or complete Software Packages of programming
languages. It is divided in to.three parts. Part | 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'Languhges'

Assembler is a lanpuage 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 casy to use and t implement.
COBOL FORTRAN Pascal Basic ALGOL étc are examples of High Level Languages. In the
later part of this section we will scc details of recent programming languages. .

BASIC (Beginners All Purpose Symbolic Instruction Code) '

This programming language is very casy to leam. About a decade ago most children
used to learn programming starting with BASIC. Tt is available DOS. As Windows has come
into prominence a graphical version of Basnc called Visual Basic is also in use. Basic -
Programs comprise of statements dﬂd hm, numbers. Both C omptlers and mterpmmrc are-
availabic for Bagic. Basic prograims are very slow. It is an interactive program, which means a -
direct interaction betwaen the computer; and the user is possitde. The statements in BASIC are
wiitten in frée formn without restricting tw-a line. A small example is given in the main wnii.
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_ There is an ANSI (Amencan National Standards Instatute) standard for a nnnuna] version of
BASIC published in 1978.

COBOL (Common Business Oricnted Language)

This is a very popular high level programming language. It is used or eommerclal
business and data processing - applications. It is suitable for text processing and has also
facilities for manipulating strings. It is suitable or library applications as bibliographic
databascs are mostly text ficlds. Cobol is very verbose and programs are voluminous and b1g
- COBOL i slow compared to Fortran or C. : S

L COBOL uses ordinary business words such that accountants, auditors and others can
easily understand it. It has four divisions in a program. Identification Division identifies the
“author, machine environment and such other. details. Enviro-mnent Division consists of two
required sections that describe the specific hardware to use when the program is fun. If the
applieatio_n is to be processed on different equipment, then this division has to be rewritten. .
The Data Division is divided into file and working storage sections.. The puipose of this
division is to preseit in’ detail, a description and layout of input data items in a record @nd all
the records in each file that is to be processed. All storage locations that are needed during
‘processing to hold intérmediary results'and the formatto be used for output results. Procedure
- Division contains the sentences and paragraphs that the computer follows in exceuting the
© program. In this Division, most of the proeessmg wok 18 performed

The major advantage of COBOL progrmnmmg is that it -can be written in mmple
English language by employing commonly used business terms. Because: of this non-
progratimers in business can easily follow this program. COBOL 1s better able to manipulate
alphabetic characters, which arc important in business processing where names addresses and
descriptions are frequently reproduced. - A standard version of the COBOL language is
- supplied by computer manufacturers, which takes care of 80 % of the code needed in a
particular application program The other 20 % of the code is to be manually written by a
programmer.

FORTAN (F ormula Translator)

* Fortran is one of the early programmmg languages sultable for . sc1ent1ﬁo and
mathematlcal apphcatlons Fortran IV and Fortran 77 are popular versions. Fortran 77 has a
nthber of additional facilities for string processing. It can be used for library work with some

difficulty. Targe “libraries” of scientific functions are available on a ready-to-use basis.
Scientists, mathematicians and engineers use Fortran much. This is a compact ]anguage Huge
~libraries of engmeermg and scientific programs are readlly avallable NOW.

PASTAL

'PASCAL is named afterr the Freach mathcmanman Biaise Pascal. It is a lughly _
‘structured language. When a person wants to learn the art of programming he should tart with
PASCAL. 1t allows users to define their own data structures and is therefore very flexible. It
is highly precedure onented CDS/SIS a llbrary software.- package has its owm versmn of
Pascal built into it. . _

ngn amming Language 1 (PL/1)

A language that combined the features of F ortran, Cobol and Assembly Language
was developed in mid 1960s. It was a ‘large’ language for mainframe computes. After a lapse
~ of non-use for a number of years, because of Y2K intérest in ®L/1 was re-kindled. -
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C Language

C is a language useful for all purposes — systeme orogramming, applications
programming, and to develop other programming languages. C programs are very compact
(small} and run fast. It'is available on all Operating Systems inkling DOS. Unix and € go
togeither as Unix has been developed using C. In C operators, functions, data types are very
rich, ' . :

Part 2: Recent Programming Languages
JAVA

JAVA is a programming language developed by SUN Microsystams in 1991, It was
called OAK then; it was later renamed as JAVA in 1995, Present version is JAVA V20Tt isa
purcly an Object Oriented Programming language talang all the best featuros of C and C++. It
is stmple and easy to learn. It is portable and platform independent, That is to say, programs
developed in Java are not specific to any single operating system like Windows or Unix. Tt is
also secure and robust: the programs will be safe to be used on the internet and virus may not
attack them casily. JAVA can be used as an independent programming language and as well to
develop short programs calied Applets, which mun at client’s sitc over the Internet. In this
respect Java is very Internet Oricnicd. ' :

Visual Basic

This is a Microsoft programming fanguage used as a front end to develop application
packages. For example if you store your data in @ DBMS say MS SQL and retrieve portions
“of it using some query form, the user’s query can be capturcd through a front cnd program.
VB programs follow standard Windows practices and therefore very user friendly. Concepts
like Object Linking and Embedding {OLE) and ActiveX are employed in VB. For mstance in
Windows, one can drag and drop a file from onc directory to another as a file is treatcd as an
object. VB has run through many versions and VB 6.0 is the latest {2001). As of Scptember
2001 Microsoft was putting a Beta version of Visual Basic Net as 2 new and improved
. product. ' B

C+H

This was developed by Dr. Bjame Stroustrup of AT&T Bell La'borafcories mn early
1980 to improve C by adding Object Oriented Programming concepts. C++ is flexible, fast
and portablc. It is fully compatible with C. C++ supports two popular programming models:
Procedural p'r_ogramming and Object Oriented Programming (OOP). Tt is an extremely casc
sensitive language and uses extensivcly functions. Like other programming languages, source
code written C++ must be compiled and linked to produce an executable program file.

JavaScript and VEBSscript

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

Vigual C++

Micrasoft Visual C++ is another OOP front end programming lanpuage for
developing applications on the Net. It uses Microsoft Foundation Classes Library. Internet 15
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tightly integrated into VC++ environment, Concepts like ActlveX COM DCOM are used in -
- VC++ L
Part 3: Suitabitity of Prugrammk g Languages for Library Work L |
Libraty applications involve hug textual and bibliographic records. Text processing,
string manipulation and comparisons are needed more than arithmetic calculations. Most
library applications deal with string compansons data processing and information retrieval. -
From these points of view COBOL, SNOBOL, Fortran77 and C- are sultable Fortran v,
Basu: ALGOL are not suitable. '

Among the newer languages. when llbrary qpphcc;trons are on an Intranct or on | the
Web, languages hke Visual Basic, VC+ are suttable for front-end programming. For
developing stand alone packages any of the newer ones including C, C++will do. '

J script and VBScript are also useful for Internet based applicatio_ns.
Use of Foui‘th 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 development
facilities. Many libraries developed in-house library applications using these DBMS packages
and ‘are till rynning satisfactorily. They are OK for single independent libraries and- very -
‘'useful in networked environment. Data security in xBASE is generally poor. Pres‘ently many -
RDBMS packagts like Oracle, Sybase, Ms SQL. Ms Access etc have come with their own
programmmg and querying languages. When an RDBMS like Oracle 15 used for library work
it is used m a network. Visual Basic, VC++ SQL in combmatlon with Oracle or Sybase 15
used.

Mahy library épplication‘s are also made accéssible via mfemet In such cases fof
example OPAC, the client side programming is donc using a mixture of HTML lavaScrlpt,
VBScri*‘t XML and the hke

3
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BLOCK - II : LIBRARY AUTOMATION
- AND INFORMATION
SERVICES

This block consists of five Units. A Librarian nceds tc know what is 2 software
. package, how is it developed, how to select a good scftware asid aiso bave a good overview of
Library Automation scenario in India. He should alsc be aware of most popular Library
Application Software Packages available in India. Unit 4 covers the Library Application
software and provides some major Indian Softwars Packages. ' :

Two of the most important fibrary activities are Acquisitions of books and periodicals
and Cataloguing of acquired resources. 1lse of computers in each of these activitics is
outlined; the workflow in the manual process and in automated process is compared;
advantages of computerization are explained; and features to lock for in a good software
package are listed in Unit 5.

Unit 6 shows how the catalogue can be made accessible to a large number of people
at the desktop of individuals over a Local Aven Wetwork by means of an OPAC. As OPAC is
an indispensable part of Library Autom??aon, a complcte unit is devoted to 1. Features
expected of a good OPAC, examples of established OPAC systems, searching techniques on
GPAC are given in this Unit. Web-hased OPACSs, a recent phenomenon, are also explained.

UNIT 7 concentrates on two further areas of a librarian’s concern: Serials Contro!
and Circulation Control. Problems associated with serials management and how automation 1s
~ beneficial are explained. Automation of Circulaiion Control, most easily carried ouf task n

libraries, is fully explained. ' ' '

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

Ii is sa;ggest@d that 'r]"e A.ppendxx of Unit-4 raay ‘be studied once agamn after
completing all the units of Block TL. To get a comalets pictare of ‘searching techniques’ the
student ‘should read relevant portions of Units 6, & and 10 together once again, After
completing Block 11 you would be having a good idea of }mw computers are used and the most
mr;portam activities oE‘ a decent 1brary : '
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4.0 - AIMS AND OBIRCTIVES

i

Tliis unit infroduccs students to the computer application software, the elements of
automated library systemt and the features expected in the same. The unit ‘also introduces
history of library automation in general, with particular reference to India.

Afier going through this unit, you wiall be wn a posiiton to:
e explain difforent modes of adopiing a library application software

¢ discuss the pariicular features expscted from library software in order to adopt it
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. . . ‘
e describe the history of the library automation and its current.scene inn India. |
@  expiain broad eriteria for sclecting library softwars

s briefly deseribe some popular library 1pphcanon packages in use in Indlan libraries.

4.1 INTRODUCTION

. The term 'Software’ denotes the program or predefined sequence of instructions,
which a contputer exceutes to accomplish a given information processirg task. The hardware
components in a computer sysiem arc visible, tangible, and readily cﬂmprehenslbie Software,
on the other hand, is a conceptual entity - an mtellectnal product. it docs however have a
tangible manifestation. The individual instructions thai make up ‘a computer prograrri are
basically m human readable form. S '

Computer software are scts 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 instruction after another
in a-specified sequence, until a job is completed. A different set of instructions-is required for
each application or job the computer is to perform. All computers are built,to respond to a
predetermined set of instructions which initiate the ‘execution of arithmetic fogical or other
data manipulations as well as transisr of data between various system components. The exact
sumber and nature of such instructions varies with the size and power of the gentral processor
of a given type regardiess of the uumber of instructions provided. Programmmg 15 that activity
in which cxecutable instructions are sclected and combined in an appropriate sequence. A
programming language consists of syntactical and semantic rules which specify the manner in
which particular instructions arc o be used and combined. Computer software can. be
classified into two groups, system software and application soflwarc. System sofiware refers
to the group of multifunctional supervisory programs. Computer operating systems such as
DOS and Unix fall in this categorvy. Operating system provides user- computc:i. interface, Such
software i1s gcnerally nnmtanw’i by the manufacturer.

42 APPLICATION SOFTWARE

Application software is the comput{,r program dwelop:*d to pcrform tasks spemﬁc to
the individual user The software used in library falls in this category.
4.2.1 What is o~ Application Software ? _ |

Application softwarc 1s devcloped to make the best possible usc of the computer
hardyv.are and system software to obtain the desired user needs. Assemblers,. compilers, and
terproters support the development of application scftware, which cofisists of those
programs which perform one or more user “specified tasks. For most users such application
software s the most important component of computer system. This bardware/softwarc
relation can be shown as below:

User - Application programs - Compilcrs - Operating Systems— Computer

Uscr interacts with application pmgmmq whieh are compiled using compli“rs These
compilers which validate the instruction and syntax are part of the operating system. These
operating systems translate the program instruction o machine readable form.

Unlike system soﬁware the development of &, catic a soflware is tvﬁica }3 the nisers
!‘CS;)Oll‘ilblllty. An increasingly substantial amonsi of '_.;3 plicction software is purchased and
pre-written, but still custom developed programs conii . fo play an important rale in many
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installations. Although the awtomated library systems make extensive usc of prewritten
soﬁware -,w;tom]zed enhancements may be developed for SpﬁCiuC situation.

A wide vanety of computer languagc,s such as PASCA£,3 COBAL, C and others can
be used to develop applications. Choice of a particular language depends mainly on the nature
of application. These days relational database managemént systems like Oracle, Ingress, efc.
through the System Qdf'ry Launguage interface provide for development of applications
cfficiently.

4.2.2 Hlow Te Develep An Application S@ﬁwzas'e ?

In most applications the software development process begins wita a detailed study of
the existing operations or combinations of operations which accompiish the task to be
computerized. This study is called a system analysis and in the broadest sense iis purpose is
to gather and evaluate the Information necessary fo Improve an existing system or replace it |
with a new one. The system aunalyst detcrmines what is being done ' an existing system,
whether and fo what extent it is being deficient and what alternatives for improvem s exist.

- Library comprises a number of separate but interrelated and interacting p. < called
systems which are organized sets of activitics, tasks, or operations performed on information,
library materials, or other items to achisve a specified end result or purpose. Acquisition,
cataloging, circulation; serials control are the large systems in the library. In the traditional
manual library system staff perform the various tasks required to complete each operation but

"if a compuier 15 used (o perform some processing operations, an automated library results. In
such a system humang and the computer usu;dly sharc responsibility for performing the work.

4.2.3 ilbmry Application Software

When a computer is used to support a library function - e, when a computer
performs some of the basic processing operations in a function such as acquisition, cataloging
. eirculation or providing access to information - an automated library function results, In an
automated library function, staff and computcr share responsibility for performing work, For
cxample: a staff member might perforin the first five processing operations, the computer next
25 operations and staff member next, two and so on. Dus to thus sharing of responsibiliiies
todays automated library functtons are actualﬁy human-machine systems.

4.3 ELLMENT% OF AN AU T{}MATED LIBRARY SYSTEM

An automaied Library system regardless of its nature and size consists of a number-of
“inieracting clements mcluding system purpose, processing and workflow,

' 4.3.1 System Purpose

A primary element of an automated library system is its purpose. An automated
library system needs to have a goal or mission which provides a focal pont for devcloping the
© system and for operating aind managing the system being implemented.

Bxample: The purpose of a cataloging system is to process materials to be added to
the khrary's collection in an efficient and tunely manner. And to provide access. to ﬂmsc-‘
materials t[uough eftective bibliographic control mechanisms. '

The purpose of onbine catalogug 1§ 1o decentralize access to biblicgraphic records and
to show their availabilify from the library's collection. Thus, the purpose of an automated
library systern is the same as that of #s parallel library system. The computer is merely 2 tool
cnabling tte i;b; artair to do specific tasks faster, more a,ccuratoly than the staff using manual
metheds. o :




4.3.2 System Workflow

Automated system reguires- Lhc ptoccsqmg of mformatlou or physical ob_]ectq This

processing in a system consist of input, proccssing operations and output,
4.3.3 System Input '

Each automated system requires an input of mformation, library materials or other
Hems as "raw materials" to be converted or processed into a desired end product. An
acquisition system, for example might require an inpui of biblicgraphic, fund accounting and
location or mventory information about ifems fo be acquired. A materials labelling system
inight require 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
accepts mformation as input and that information must be in machine readable ﬁorm

4.3.4 System Processing Dpémtian

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
itcms. The information or items input into the system are converted to the desired end product.
The movement of information maierials and other Rems through the processing! steps within a
system is referred to as workflow. Common processing operations that the computer can
perform include information verification, sorting, merging, calculation, comparison, storage,
regicval, reproduction and dissemination. The computer cannot perform direct physical acts.

4.3.5 System Qutput

An automated iibrary system produces a defined end result called "Output'. Physical
output includes a variety of reports, management information on system use, OPAC

consultation, library circulation cic. which depends on results ‘achieved by performing

prescribed mfovﬁatlon processing angd physical operation on wnput. i

In other words systems analysis, an essential prerequisite to the dcve:lopment of
computer applications, would go into:

Preliminary Analysis ' | !

. d'etermining the user nced

. understanding the organizing

&  operational review

® outlning the system reg wirements
Input AD;li}’SiS

¢ analysing the present forms/files
® ioput screen design

Output Analysis

e Print report : | _ o
®  screen display i'equirement
e Processing Analysis ' i
» flow charting

¢ developing fricndly user interface
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~ Software and Hardware 'Sel'ee‘tion: Other’ Analysis -
Lo >, .
.. 1mplementat10n planmng

. e decumentatmn :

4.4 DEVELOPING AN AUTOMATED LIBRARY SYSTEM

In all hbranes there are reutmes which are essentlal to runmng of the librariés. There
are letters to be written, budgets to be prepared. While these areas are not usually in the

forefront of the minds of those aiming to computerize libraries, they do lend themselves to this.

Software available for general commercial purposes like Word Perfect, dbase, Foxbase and

others could be used effectively to’ ‘computerize some of the library routines. However, these

packages have their. own limitations -and do not necessarily accommodate the specific .
requirements of the - complex library applications. This is also to suggest that library.
apphcatlon 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 chioice made in adopting an integrated system or only a subset of thf otal

system methods of developmg a library system fall nto one the following categones :

4 4.1 Locally Developed System

Under this method, designing, codlng installation and testing of the system has to be

done locally from a scratch. The software may be maintained and adopted on an- in-hotse
computer or an a computer located in a computing centre serving the library. Typically, such
- & system can be designed to meet the cxact needs and requirements of the library and it can
maintain control-over all aspects of the systems development, installation and operation.

However, developing such a system is expensive and time consuming. For this purpose lbrary

must have access to software specialists to develop ancl maintain the system
. 4.4.2 Turnkey System '

The most. prevalent method of developlng an automatcd llbra:ry system is to purehase
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 lgase to libraries ready to install- -
- and operated Turnkey systems has its advantages and dlsadvantages -

Advantages include a possibility of cvaluating its opcration'in a live environment, the
cost of designing, coding and testing of the system can be eliminated. And, because of this the
system can be installed within a few months, these systems could also be tailored to individual
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 prowde for customization.

. 4.4.3 Adopted System

Another method to. develop a library system is io loeate 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 .
'tdvantage of saving on demgn, it may bring along the 1d105yncrasnes of the oniginal system

4.4.4 Shared System

_ Library systems can also be sharcd with other libraries through networkmg Such
understanding could be had between main library and branch libraries or keepmg the holdmgs
. mfermatnon in a larger network databasc. : : :

Coe
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4.5 FEATURES OF Al\ AUTOMATED LIBRARY SY STEM

Library Sys;,ems differ ;rom other applications in several ways. [t is necéssary to have
a clear understanding of these features before emb&king on ¢ither deveiopmg or adopting a
sysiem. These features include: :
|

i) ALPHABETIC INF ORMATION |

The library system’s need for greater alphabetic rather than _numeri(;: information.
More often the fields for recording anthor, title and other information nieed lengthier fields.

2) VARIABLE FIELDS | S ]

As titles and other information are not of uniform length, library systen']s should take
care of accommodating such a requiremeit so that the disk space on the camputer will not be
wastcd

|

: |

3) REPEATABLEFIELDS . g
|

|

Ficlds in a catalogue entry are not only variable in length but also . repeatable in
nature. There is always scope for more than one author, subject heading, etc' in a record.
These authors and subject hf:admgs have to be individualised for indexing then" as individual

access points. Repeatable nature of information is 2 pecaliar feature of the hbrary records.
’ |

~ 4) SORTING INFORMATION B

Library database which m}rmalljf contain' hundreds and thonsands of records are not
only expected to select and’ them with on
author or title. o : : _ :

3y INDEXING AVe :

Library databases are frequently searched and large files of unbllographnc information
are to be retrieved with a satisfactory time frame. This function frequently rf‘qmrc indexing of
various fields i the daiabases. There is also a frequent need for wild card searching on title
and other field:;. K : '

6) SEARCH CAPARBRILITIES

As efficient retricval is the key purpose of communication, Hbrary softwarc has to
provide search capabilities using Boolean conditions narely 'and' 'or’ 'not' ‘

7y FLEXIBILITY OF THE PARAMETERS

It is well known that individual likraries vary in their practice of book circulation
- rules, acquisifon procedures, etc. Library softwarc has fo take into account- possqb;e changes .
required over time. A gencral purpose library application. has to accommodate for
considerabi¢ changes across the librarics.

- 8) OPTIMIZATION OF RESOURCE USE

i

| |
. ~Though this is a feature cxpected of all application Joﬂware there is a particular pecd
to ensure this in the library situation. Bibliographic information that is inpui mto ihe system
nceds to be used i several library operations. Example: catalogue information is required for

book circulation, reminder lstters o the members ete. An efficient design should avoid data
duphca,txon at different levels, : '

- 9) STANDARDIZATION

Library application must invariably adhere 10 standardized hibliogmphi c fo.nnats, o
linc public access display and serial records. MARC and CCF are the accepted bibliographic
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sturagc formats. Standarcl input fcrma,tv are vssentzai for cffective d_atabase mergmg and‘ '
resource shanng among the libraries.

I(}) AUTHORITY CONTROL

Authority control is a featurc important to hnraries Huge files of cards of |
standardized - author and subject headings are maintained in the manual systems. for. this
purpose. Computerization must facilitate this work by prowdmg list va}uus to search wiuie
cataloging,

11) IMPORT AND EXPORT FACILITIES

Need for importing data from other databases and exporting the data i acceptable

standard formats are increasiogly felt thesc 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 systém or even in cases where the library decides 1o
migrate to another software. : ' L

12) BACKUP AND UPGRADATION:

. As the library database are usually very large there is a need fo take COL. = %
backup of the data. Library software is expected to.provide a routine for this purpose. 8o =
there is a. need for upgradation of the software as the intention of any llbra.ry appllcatlon i

facilitatc better storage and retneval of the nformation. :

4.6 LIBRARY AUTOMATION HISTORY

Library automation projccts sprung up in large numbers in the United States in the -
early 1960s. National Library of Medicine began a project to mechanize its handling of
medical literature (MEDLARS)., The University of Califorma ‘at San Diego began its
pioneering work in serials control and Southern Illinois University began studies on iis
circulation project, all in-1961. In 1963 the publication of King Report ‘Automation and the
library of congress' which established the feasibility of automatmg many of the activities of
that hbraiy : y :

PrOJcct MARC initiate at the US Library of Congress to provide a format for
- cataloging data that would be machine readable, acceptable as a natural standard and usable
. interchangeably on all of the different computers. Tts success laid the foundation for rapid
advances in the field. All these 'programs were off linc or batch processing systems.

In 1967 two large scale projects. began which culminated several years later in on-line
: S} stems which provided access in seconds t6-a much larger body of bibliographic data. The
Ohio Coliege 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 project
MARC and additional thousands added by other librarics. Bell Telephone Laboratories and -
Eastern Hlinois 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. But

-~ disparity between acquisition data and cataloguc data was thought to be too great to make the
totai system possible. In fact, the library automation started as mdependent acqu151t10n
. .Cdtaloguc sertals and circulation systems.

Acquisitions system:a were ‘uscd to printing purchase orders and ma.mtammg book
" “budget, provide informaticn 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 systetns implemented
during the timc.

Automatcd Catalogs became more common In the 1970°s. A Survey conducted by
LARC Association in 1970 revealed a total of 158 catalog systems. These systems usually
accomplished. creation of workshects for input, prompting operators by displaying input 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, r‘amc a litile Jater. M(ast influential of
such S}’Stu"l“ was the GCLC.. ;

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

The dominant trends in Library Automation during the first three decadcs were
shaped and driven by the cosi and capabilitics of the computer and communication
technologics that were available at the time, Local systems dominated in the 1960s because
that was all the then available technology could support. Those early batch processing systems
were of limited use and only larpe libraries could afford the high costs of experlmc:ntmg with
them.

Three major developments accurred in the zarly 1970s which had a profound and far
* reaching cffects on the course of library automation and hibrary management g

o Emergence of first cheap and powerful micro computers -
s Coming of sophisticated {n-line systems '
»  Development of powerfisl telecommunication capabilitics

Commercial vendors like. CS Systems Inc. started developing turnkey- systems for
mini computers, first for individual librarics and then for small clusters automation - turnkey
systems. Prese tly DRA, VLTS, COBIT are some of the widely of affiliated libraries. They
- laid the ground work for this decades' dominant trend in known large packages.

47 LIBRARY AUTOMATION IN INDIA

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

* Introduction of CDS/ISIS a generahzed textual database mmagement 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
Dethi. More and miore libraries have taken up to computerize their catalog database and |
information retricval. DESIDOC has built an intcgrated application called SANJAY using the
PASCAL interface on this public domain software. There have also been similar attempts by
other librarics. | :

in the past dccade more than a dozen library  application softwalc has been
introduced in the Indian library market. LIBSYS, TULIPS, MAITREY], LIBRIS arc the
better known ameng them. Somc of these are available in both Unix and DOS platforms.
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However, it has to be noted that only MAITREYI devclopeu by CMC Corporation supports
the MARC records, .

Library Application soﬁware in the west arc incr easmgly emphasmmg the end user
friendly interfaces, and provision of OPACs. Indian packages, however, are still oriented
mainly to use by the hbranans and information specialists and not by the occasnonal end users,
students and teachers.

Durmg the past decade several lerary and Information Networks also have come
into existence. DELNET, CALIBNET, INFLIBNET BONET, MALIRET, MYLIBNET are
come of these networks. Libraries in institutions affiliaied to the CSIR, MR, ICAR, DRDO
and Government Depariments are also attempting to get linked up to eac other.. ERNET has
comnected more than 650 CSIR laboratories viz Email and Internet. (Umt 12 dea.ls with
Library and Computer Networks in dﬁt&ﬂ)

INFLBNET has played a mocr roic in helpmg Universit,’ lerarles purchase
computer systems, needed software, act their people trained cte. Nearly 140 univ--=ities have
been provided with grants and help — melading “do-how” and “know-how™.

Introduction of Internet during the sécond 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 catalogs via Internet. All IfTs, IIMs, IISC, NCL, BARC are some
notable oncs.. British Library 'md the Amem‘an Library have also made their cafalogs
scarchable via Tnietnet,

Appcndix ta this Unii gives short descriptions of some popular Library packages used
in Indian Libraries. 1t is suggested that vou read through the appendix once again after you
have compleied Units 5 to 8. You can get a good list of Library Application Software from
the Dircctory of Indian software published in CI} by NASSCOM, New Delhi. '

4.8 HOW TO SELECT A SOFTWARE PACKAGE y

Locally dweloped systems arc becommg less and licss popular and libraries these days
 generally acquire the turnkey systems as these systems bring in years of research and are also
often pre-tested in the real life library situations. It is esscatial that system requirements are
clearly understood and put down on paper beforc alterpative systems are identified and
evaluated. '

A system requirement is a staternent which defines soms desirable aspect of an
automated system or specifles what g system must do, how & must rJPrfmm or bow 113 1o be
operated and maintamed.

Selecting an automated lbrary svstem is a complex activity made more difficult by
the number of similar systems available and the contlicting and often overstated cizims made
by the vendors. A set of requircments developed by the library will enablo it to obtain a clear
picture of the system wanted before the available alte matives are examined

& focal poing must be established for process of developing requirements for an
automated systema. This could be goal of the library auiomation project. For example: The
goal of this project is to acquire and install an automated, integrated library system, cousisting
of acquisition, circulation and on line catalog, o :

A goal could also be more specific, like: The goal f acquisitions sysiem is {0 acquire
books and other materials efficiently for the libeary through purchase, gifts and exchangss and
provide a reliabie means of controlfing and reporting the expenditure of acquisition funds.
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It is heipfnl to set up a small group to develop the requirements of tﬁe systeir: to be
acquired. Some of the gcneral types of requirements are - -

1) FUNCTIONAL REQUIREM’LNTS

The bulk of requirements 1o e estab! -qhed for an automated system will be of a
functionpal pature - defining what. the system must be able to do and how it must operate. For
this purpose the system must be broken imto its cofbponent sub systems, to facilitate
preparation of its functional requirements such as acquisition, cataloging etc., and each of
these can be further broken down into its components.

2) DATABASE REQUIREMENTS

_ Considerable thought must bc given to the database that will support the automated
system. The database can consist of onc or scveral related files. The database of the
automated acquisition system shall be a file of acquisition records - suggested titles, ordered
titles, ctc. - a file of fund accounting records and a vendor file. Database requirements may
also include data ficld specifications, file size, etc. '

3) GENERAL FiLE CHARACTERISTICS

~ Under these specifications majy inclode whether the files accept and differentiate
MARC records. Or whether the system provides for monitoring books receix}fed on approvai,
cte. : ' -

4) DATA FIELD REGUIREMENTS
- Data fields to be included for each record can be specified.
5) CONVERSION NEEDS |

If the library has requires: s of converting data from one system {0 another these
needs should be defined. Exampil: Whether the system allows import of MARC records to
catalog files !

6) REPORT REQUIREMERNTE |

Automated systeins arc ox ‘chSd 1o provide a variety of management reports that can
be used for evaluating the library operations. These reports have to be identified. So alse
" possibilities of gencrating ad hoc reports should also be explored.

7 ?FRFOHMANCE REQUIRZHENTS..

It is also reguired to establish how rapidly or accurately an antomated system should

vocess data or perform operation:s. These specifications could include responsc time on
J“ AL etc,

Other software facilities such as operating system, system security and database
miegnily features, soffwars maintcnance must also be lald down clcarly bcmre the system
selection. .

Standard bid specifications are available in published sources. These can at best be
guidelines for speeifying the local requirenients.

4.9 LEE US SUM UP

Let us recapiinlate briefly what has been do. - with in this unit,

@ Compter sofiware are sets of step-by-step instructions that command the machine to
perform operations on information.




. Apphcahon software is the BO‘]lput‘:‘!‘ pmglapme deveiopad to perfom tasks spcc;ﬁc' '
to the individual user. :

s The application software that 15 spcc,ﬁcaily deve oped for use in hbra.ry operatlons
and services may be called "Library Application Software'.

e Developing an apphcatlon softwarc for an automated hbrary systcm rnay be
~ developed locally, through turnkey, system, adopicd sysiem or shared system

o The essential features expected from a. library application sofiware arc repeatable
fields, sorting and indexing facilities, search capablhty standas disation, 1mport and
export facilities, backup and upgradation facilitics. '

‘s There are several library application packages available in India. Sc*ne of them are
CDBS/SIS, MINISIS, Techlib plus LIBSYS, LIB‘QIG TULIPS, Maimyl, ete.
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4.11 ASSIGHNMENT

 Consult a computer software directory and list out Library appsicc.i;ioﬁ software
profuced in India. Collect maximum details of any one package by observing its usage 17} any
of the libraries irt Hyderabad. :



4.12 MODEL EXAMINATION QUESTIONS

I. E55AY QUESTIONS

L

2

‘What is én Application Software? How 1 different from Syst?ern Software?

What are the steps in developmo an application Software?

What are the peculiar requirements of a Library apphcat on software? What
peints are to be considered when ¢ va]uatmg a software package?

List Important Library Apphmt:on Software Packages available in Ind1a
Describe salient t‘eaturea of any two of them.

Il. SHORT NOTES

_ a} : Applicé.tion Software
b) . Turnkey System
¢) Shared software

4.13 APPENDIX : SOME FNDEAN LIBRARY SOFT‘WA

PACKAGES B - F

I.VIRTUAILS | o ‘

Virtua ILS is a comprchensive well-integrated Library Software Pack;agc from VTLS

Inc, Virgenia, USA. [LS stands fi-: integrated Library System. It has all the Library Modules:
Acquisition and Fund management, Circulation, Cataloging, Serials Control etc

There are sevetal features that ar unique to VTLS Virtua LS.

It is a fully parametcrized software: User Library can conﬁgurf: t}}e setting to its

maximum flexibility. _ i

It adopts UNICODE and as a result can support number of lang;\uagc fonts not
normally supported by others. '

ILS has Z39.0 built into the software As a result, ILS .u.sers can reach external library
catalogs easily and conduct searches. Converse is also true, if other librarics permit
aceess to reach external databases. | For information on Z39,50 see Unit on OPAC].

There is a powerful Language Editor to input records in different languages
1t has provision for RFID tags and Jabels (sce note below on RFID)

It comes with a € hameloon Gateway: With the help of this gatGWa the user’s scrcen -

can be customized according to his nceds.

It has an exhaustive Statistics and Reporting module.

It comes with hcavy security possibilities: Security of access can be monitored at
User, User Group, Patron, Patron {roup and Location Library levels. ‘Depending -
upon security rights granted to you. the tool bar on your SCreen con%ams only those
icons that are usable by you. :
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.- A Note on RFD Technology

.RFD stands for Radlo Frequcncy Identlﬁcatlon Labels which aré as thm as paper '

" contain eleotrome chip embedded with details of the patrom z.ccession number of a boo

“ete. These are pasted onto books; user’s cards etc. RFD sensing devices ‘read’ these RFD .
' labels or Tags remotely from a distance, that i is, nio line of snght positionifig of the reader o

s nccded As a 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 numbers are . -

_readm

ii_)' - Theft detectlon is p0551ble lf a reader is ﬁtted to the exit door. When a. user

unauthorizedly takes out a book, RFD scanner detects it and raises an alarm -

) Un-manned Self-service counters can be maintained for checking in and checking
- ‘out books. After scanning incoming books soﬁware automanoally “cancels” the
. Issuc . - _ : -
) Iaentlﬁcanon of mis- piaced 1tems w1ll become easy o
V) _ Greater ava:lablhty of books because Wrong shclvmg can be avmdea . L
correoted -

vi) | - Greater efficiency and product1v1ty in hbrary

New Hanovar County Public lerary in North Carolina has started using RFD
teohnology from Jan 2001 work. Tn Hyderabad, the C entral University of Hyderabad has
proeured Virtua VTLS for automating their D1g1tal lerary :

- 2. CDS/ISIS.
Purpose and objectwes

. CDS/ISIS stands - for Computensed Documentatlon Semces/lntegrated Set of
* Information Systems. CDS/ISIS .is an advanced non-numerical information storage  and
retrieval software cleveloped by UNESCO since 1985 to satisfy the need expressed by many
‘mstltutlons espectally in developing countries, to be able to-streamling their information

_ processing activities by using modern (and relatlvely 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 in database management software
development. CDS/ISIS is available for DOS, Windows and. Unlx *****

This software package is seleoted and used by libraries, documentallsts and archivists

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

- and Micro. CDS/ISIS.. It is.a ménu-driven and generalised information storage and retrieval

system designed specially for the computerised management of stractured non-numerical (ic -

textual) databdses. Adong 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 Densrty dlskette unit, MS-DOS version 3.0 or hlgher

_ Sahent Features of CDS/ISIS arc:

1. The handlmg of variable length records, ﬁelds and sub ﬁelds thus saving dlsk space )

~and ma.kmg it poss1ble to store greater amounts of mformanon
2.. The handling of repeatable ficlds; '

R X A data base definition component allowmg the user to deﬁne the data to be processed
c for a particular apphcatlon : :
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- Formatting language and displays however occur.

4. A data entry component for entering and modlfymg data through user-created data
base spectfic worksheets;

5. An mformation retri.: Al component using a powerful search laﬂguage providing for
field-level and proximity search operators, in addition to ihe t fadltlonal and/or/not
operators as well as free-text searching; ;

6. A powerful sort and rcpor-t generation: facility allowing the user to eajlsily create any
desired printed products, such as catalogucs, indexes, directories, ete.; .

7. -A data intcrchange function based on the: TSO 2709 international st:mdard used by
~ leading data basc producers; : . ‘ 1 .

3 An 1ntegrated application programming language (CDS/SIS Pascal and the
I8IS_DLL), allowing the user to tailor the software to spemﬁc needs functions
allowing the user to build rclational data bases, though CDS/ISIS is not based over a
relational model;

» | y
9. Powerful hypertext ﬁmctions allow to design complex user interfaces. 1

From the outset, CDS/ISIS was created as a multi-lingual soﬁwarc prowdmg .
integrated facilities for the development of local linguisti¢ versions, Thus, .';a.ll;houg}1 UNESCO
distributes only the. English, French and Spanish versions of the user- deveiopcd
versions exist in virtually all languages, including speeial versions which UNESCO helped )

~ developing, for Arabic, Chinése and Korean.

CDS/IS1S : the Windows Version ' | _
The Windows version (compatible with Windows 3.1x, 95, 98, Me, NT4 and
WmZOOO) (version 1.4 was relcased in Jan 2001} . The hardware and scﬁware requirements

are given below: ' ‘ : !

Windows versior Intcl Pentzum processor, at least 16Mb RAM, 10‘ Mb hard disk
spacg 3 172 inch High Density diskeite unit, Windows 3.1x or Windows '95/98/Mc Windows
NT or Windows 2000,

Windo s version has been totally re-written in C++ language (as agzur'st Pascal in
DROS and Unix versiens), this move provides a common standardized language for all
platforms - DOS, Windows, UNTX etc). This reduces maintcnance costs, mc,reases portability,

- and renders implementaticn of client-server architecture CAsy. i

No conversion is needed when moving from CDS/ASIS DOS to jCDSﬂSIS for

Windows. Same database and inverted files of DOS can be used here, So*m, changes in
|

|
3. SLIM (=System for Library Enformation Management) l

SLIM is a Library software Package from Algorithms, Pune. SLIM i< an mtegrated,
multi-user library information software. It helps the librarian catalogue books, films, sound

recordings, drawings, clippings, articles, reports, letters, pamphlets, serials pu‘b!lcanons all

those things that contain mformatlon so vital to a library.

SLIM cataloguing adhcre;. to popular international sitandards, This mems you can
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 searchmg‘

- In addition to Cataloguing, SLIM contains modules - for C1fcul&t10r1 Acquisition,
Serials Control, Usage itatistics, Funds Monitoring, etc. SLIM can be c,onﬁéured for your
specitic requirements by choosing one or more of these standard and add-on modules. These
modules work on the same data from different nodes of a network. SLIM works just as well’
on a stand-alone machine as it does in a network of computers. |

\
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SLIM is a widely used softwarc many schools, colleges, research. mstitutes, public
" libraries, corporate houses, etc, SLIM is upgraded continuously - to. meet-the technological
- advances in the field of data storage, retiieval. user mteractlon ang ‘ommumcatlons SLIM++,
highly rev1sed version,. has been introduced in May 2001.

-SLIM is user fnendly, menu driven, and hlghly mteractlve soﬁwal;e To operate SLIM
no pI‘lOI’ knowledge of computers is required. On-site training and high guality reference
manuals ensure smooth transition from the current computerized or manual system to SLIM.

4. ALICE from SOFTLINK (AUS'TRALIA) for Library Management = -

o Soﬁlmk s Alice is a fully mtegrated library management solutxon 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 Schoals,
Tertiary Schools, Speclal National and othcr Libraries. Bemg a product from Australia, it
caters, to most needs of highly developed libraries, Softlink Alice is designed to operate on
industry ‘standard hardware using Microsoft Windows. With feedback from thousands of
librarians around the world, and with extensive ongoing. research ‘and development Sofilink -
Ahee 1s very sophlstlcated though remams ¢casy to use. :

The multilingual nature of the software allows new. languages to be Supported Witk
minimum of effort. At present Alice has been translated for English, French, Spanis]
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, Dethi) take care of Indian Languages as well. In Hyderabad Indian -
- School of Business has an installation of ALICE More Informatlon on ALICE can be had by
. 'mtulg to:! mfo@soﬂlmk net.au-

SOUL (Software for University lerarles)

University libraries are complox cntitics, havmg large collections and scrvmg a huge .
clientefe. To carry ‘out various operations in a library effectlvely, there is a need for
automatiop. Computer and communication Technologies have brought revolutionary changes
in the information dcquisition, processing, storage, retrieval and dissemination. Keeping in
view the latest trends in Information Technology (IT), INFLIBNET Center has developed-a
Windows bascd Library Management Software "SOUL", which provides total solution for
Library Automation. SOUL is designed usmg Clicnt-Server. Architecture which imparts extra
strength to storage - tapacity, multiple 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 friendly soﬁware is qulte casy. to ‘work with.
The soﬂware compnses followmg modulcs. -

Acqmsmon

' 'Catalogue
Circulatioo :

OPAC

_ Selrlal Control
Adr'nin_iétration .

The in-built notwork featute of the softwarc will allow multiple librartes. of the same
~ umversity 1o function together as well as access to the distributcd databascs installed at

Various umversﬂy hbranes md union catalogue rnounted at INFLIBNET using VSAT
notwork :

77




ACQUISITION The - Acquisition module en&bles library staff \to handle the
| following : major functions related to acquisition of library maierial: _ |

Suggestlons management

Ordering cancéllation and reminders ]

Receiving }

Payment including fund control !

Master file management such as currency table, vendors, publis}‘mer, user ctc.

Through this module library staff can search the entire database of ibrzjmy holdings for
ihe purpose of duphicate check ete. Using various combinations, number of rc‘:ports could be
Uencnted _ ‘ : .\

FATALOGUE -~ This module is used for retrospective conversion of bs‘)oks technical
processing of books received from Acquisition Section, printing a range . of records for
verification, searching by title and accession numbers, authority files for pubhshers cte. One
of the unique features of SOUL is aﬁcessing 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 hbrary data on physma] media i.e. ﬂoppy, tape eﬁc This module
covers following functions:

Cataloguing Process |
Cat'alogile_Scérch ' | ' o ‘
User Services _ |

Catalogue card generation

Authority filc maintenance |

Retro conversion

§ tock verification

Report Generation _

Union databasé-maﬁltsnance {local lovel) -

Export/Import of records

CIRCULATION : This module will take care of all possible functions dealt n' a unlver.,lty
library sctup. Stasting from membership management, maintenance of status of Iibrary itcms
can be handled using SQUL. The circelation transactions viz, issue, return, renewal Tescrve,
recall, hold can be successfully done. The complex functions like fine manapement for cach
- category of user and material-wise can alsp be effectively managed. [nter library loan,
scarching the stafus of every member or library item is possible. Remmdcrs for overdue

material, - generation of various reports have also been covered. ' ;

OPAC . The On-line Public Access Catalogue (OFAC) of SOUL is a window to the Imrary

«collection. Using the user friendly menus, user can scarch for an itera avail lable in the library
by author, title, corporate author, conference name, subject descriptors, class mmber cte. The'
boolean search enables the user to conduct the s search using all combinations including type of -
_ material, language, year cte. Besides, this will serve - as first point of information about'

the library and also gateway for aceessing INTERNET, union databases, or any cther cxterndl
SOUTCES. : '
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SERLAL CONTROL - The complex _]0b of koeplng track of serials can easﬂy and eﬁ'octwely _
be handled using SOUL through ltS Scrla.l Control module Th1s module broadly handles
followmg ﬁll]Cth]]S : : - L

Suggestions . o
_ ‘SubSCI'lptIOI‘l (r'énoWal arld new. sobéoription) .
Payment mcludmg fund control etc.
~ Check in of issues mcludmg prednctlon of issucs amvai
: _Rermncler g_eneratxon_
- - Binding managemollt, \
- Search status of every item
Master database managemont
Reports generatxon etc.

ADMINISTRATION . User administration fac111ty in this module is used for creating new
users and giving them nght for accessing different modules :

BENEFITS OF USING SOUL 1) developed excluswcly to work under university
~ environment. 2) Network feature of the software will allow multiple libraries of university to.
“function together. 3) Exhaustive training at INFLIBNET supported by comprehu.nswo
manual. 4) On-site training. 5) Free updation/modification. 6) Free technical assistance. 7)
Follows INFLIBNET's recommended standards and formats such as CCF, AACR3Y, LCSH

- MINIMUM REQUIREMENTS FOR HARDWARE AND SOFTWARE
Server : : . : o § .
Pentium @233 MITz with 64 MB RAM s
12GBHDD . S .
© 32xCDROMDrive | | '
1.44" F loppy Drive -
Colour Moni'tor‘(_SVGA) _
. Windows-NT Operating Syétem
MS-SQL Server 65
Client - _
Pentium @233 MHz with 32 MB RAM *
1.2 GB HDD with 10 MB Free space
1.44" Floppy Drive - |
Colour Monltor (SVGA)
| ‘Windows-95 Operating _Systom
6. SANJAY ” o

Sanjay is developed by DES'IDC and supported by NISSAT. This package is an -
extension of CDS/ASIS capabxhtles through the PASCAL interface. It has a set of 70 Pascal
programs and 25 special menus. Tt has a faster response time -1 minute for a query on 12000
docunients. It interknks effectively two' or morc databases and alsq’ handles numeric
calculations, It is user- frlendly for llbraiy house-keeping operations. :
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The salient feature of the packagc mclude malntenance module ser module and
database The Maintendnce Module restricts the access: rights to'a limited set of user as
“authorised by the Database Administrator; The User Module helps the 11brah'y staff to carry
* out daily routine and assist the library users in ctreuilation control, acqulsltlon control, online
catalogue and serials control. The Databases mterlmked to computerise | the circulation,
. acquisition and cataloguing activitics. The major databases linked by it mclude 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.

_ "7) BASISPlus and TECHLIBPlus .

_ BASISPlus and TECHLIBPlus are trade marks of lnformatlou Dimensions .
Tne. ,USA. The Naticnal Informatics Center (NIC) is the value-added reseller of these products
in India. The BASISplus provides facilities for the storage, ‘retrieval and clectronic
management of documents. It is based on relational technology and supports client-server
architecture. The software has the following integrated application features:

e ' Relational DBMS support
e Full Text scarch Capability
. ".M1xed Object Management |
. Inten‘nedlate and deferred updatlng (onlme and batch mode)
. Component Ievel retrieval and management
¢ OLTPand O_pen APT
. Ne‘twork (LAN TWAN)
. GUI o

. Thesaurus Manager
] Both structured and Unstructured data can- be used

' Library Automatlon . _
' Techlibplus is a library automation Package built over BASISPIus It s demgned to -

streamlme the operatlons of a fully electronic library. This software package provides patron

access, catalogue maintenance, circulation, serals management, acquisition processing, -
- MARC catalugmg 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 utilitics,
* such as OCLC and RLIN, that use standard MARC record formats. Therefore, it helps to
load and storc MARC data and produce MARC output. Multimedia- appllcetlons electronic
publishing, patent information systems, etc are also mcluded in the package.

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

-One mstallatlun of BASISPLus can be scen at ICRISAT i Hyderabad
- 8) LIBSYS ' ' . '

LIBSYS is an mtegratcd multl-user package mdlgenuusly by Libsys Corporatmn a -
unit of Info-Tek Consultants ana.te leltcd New De]hl The salient features uf lesys
“include: o : . _
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e 'Client-s'erver based multi-user and stand-alone versions.
¢  Wide Range of Operating Systems; DS, Windows, UNIX _
s Internet gateway to national and i'ntematioual“databases {Z39.50 suppoft). '
. Integration of image and multi-media ﬁles witll its search englnes o
. :'Bulltfin Java interface B |
¢ Bar 'code support for circulation. -
o Web based OPAC
e Highly eu'stomizaﬁle to suit user’s needs .
. Most w:clely used Software in India

LIBSYS 1s a user-friendly package with integrated functions, mteractwe and screen
onented menu-driven, and multi-user capabilities. it supports all library activities relating to
acquisition, cataloguing, circulation, serials conirol and QPAC. The Articles Alert %cilitates
indexing and abstracting of articles from journals. Libsys package is used by libraries of
various public and private organisations, scientific laboratones umversntxes and colleges and-
- public libraries in India. : . :

‘This package has been discussed as an exun_lple in Units 5 to 7.
9) LibEra - o ' '
LibEra, is an Integrated Library Soﬁware Product from Modelsoft Ltd, Hyderabad

LibEra has been designed from the beginning to be wch-enabled. It. provides multi lingual - -

support. Tt is comprehensive solution for all kinds of llbrarles It covers all basic modules It
‘has basic features like: : S

. Custonuzable menu for staff of the l;bmry

s Supports multi-user and mult1ple securlty levels

> Prov1s1on for usage of w1ldcards and keywords m Inquu’y

» Customizable ook and feel of screens _
s (lients machines may have any_ eonﬁguratiou (should have a browsef) :
e Fagy portability onto any platform B |

o GUI based and very user friendly

D TWAIN compat1ble paekagc supports soanmng of photos on any scanner (TWAIN
compatible) : .

® Supports Barcode reader

Sotme advanced features are: auto-email dlspatchmg, haudlmg mul‘i:iple l1brarics inan
orgamzataon and virtual keyboards. LibEra adheres to iniernational standards like MARC21,
AACRIR, 18O 2709 and Z39.50 v 1093 Lib—Era has a web51te at W medel-soﬂ com

: 10) Ananth GRANTHALAYA

Ananth GRANTHALAYA: A lerary and Taformation System 1s an integratcd library .
_software package developed by Anaith Technologies Limited, Hyderabad. It handles large,
. text-intensive and unl;mited numbu of records and provides fast access 1o free-fext searches.
The package has been deviloped using Visual Basic, HTML, DHTML, ASP and scripting
_ languagos like JavaSermt YVESenipt to make the appheatson portabie to many ditferent
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platforms and web browsers. It is also compatible to most popular databases li.‘Le Oracle, MS-
- SQL Server, MS-Access and is available for both single user and multi-user with
Client/Server environments. It works on platforms like Windows 95/98, NT, Urrix and Linux.-
Ananth GRANTHALAYA has five modules: Administration, Circulation, OPAC,
Utilities and Web Inquiry. The other salient features of the package include - Bar code
scanning, Photo Identlﬁcatlon Online Scanmng, Multlmedra Intemet!lntranet Access and
" Reports. . : .

11) eLIBRARY .

_ . eLIBRARY is an integrated software paclgage developed by Plloebus Infotec
Visakhapatnam. It rans on Windows 95/98 or NT operating systems with: Pentium-based
processor (aticast 200 MHz) with a minimum free disk space of 100 'mb and 64 mb RAM.
cLIBRARY can be modlﬁed to operate on-any preferred database such. as MS-Access,
- Oracle, MS-SQL, etc.

} eLIBRARY is a use—fnendly software based on GUIL It has seven modules:
. -Acqulsrtron, Cata]ogumg, Circulation, Serials Control, Statrstrcs Reports and OPAC

-~

h The salrent features of the software are .~ . L
e Usernfnendly, intéractive and screen-on‘ented_ ” | . ‘
. ~ Online and Menu-.drirfen TN o : ;

* Minimum data entry or keyboarding effort - |

e Multi-user capabrhjsles '_ _ ]

. Keeps track of all the transa.ctlons made by the lrbrary staﬁ

® Network model requlres the mteractmn of both the librarian and the hb ary member o

~ complete any transaction

> User defined security
. Reports can be breviewed on sereen and prmted R |
o Statlst:lcs ar¢ provided with Graphlcal Interfaces

eLIBR,ARY is ‘equipped with functions that provide total secunty to the database,
the library member and the library staff. Web51te www phoebusm}btec com/s '
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_UNIT- 5 : LIBRARY APPLICATION SOFTWARE -

Structure

50

: 5.-1
52
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'5.2.7 Online Ordering Using Vendor’s Ordermg System
Cataloguing
5.3.1 Desired Characteristics of Computerlsed Catalogue Module
532 Workﬂow n Catalogumg
5.3.3 Data Elements in a Cataloguing Worksheet .
5.3.4 How to Link Duplicate or Multiple Copy Records
5.3.5 Retro-Conversion of Catalog Records
5.3.6 Reports and other Features N
5.3.7 Database Maintene.nee Reutines
538 Featurcs to Look for in Catalogumg Module
Let Us Sum Up
References
Assignmeﬂt

Model Examination Questions

5.0 AIMS AND OBJECTIVES

_ This unit introduces you to’ ‘various routines in computerised acquieition and
cataloguing modules. It describes work flow,- file management and finer points to. look for in

“these modules

After studying tlns unit you should be able to

& describe work routincs in acqulsltlon catalogumg modules of a library soﬁware

® appreciate the advantagcs of computerizing acquisition and cata]ogumg routines

¢ over the manual system

e learn about the 1mpleme11tat10n alternatwes screen formats, etc.

e - appreciate the fmer pomts of the. l:brary software as a,pphed in these modu]es
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5.1 INTRODUCTION

: Procuring . readmg materials and prov1dmg access to them -through the hbrary
cataloguc are most fundamental activities in any library. Automating these behind-the- -screen
functions would result in increased productlwty and greater user- acceptance. Computerisation
aspects- of acquisitions control and catalogumg are chscussed in detail in the follomng
sections. .

5.2 ACQUISITIONS

Purchasing 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 optlons avallable for the designers of those systems Most programs were developed
m-house : :

The basic functlons of an acqmsltlon system - thcse are srmular for most ss of lib_ra;ry' :
include: S : : : '

l) recewmg recommendatlons of items sclectcd for purchase

- 2} removmg dupllcatlon _ _ |
3) preparmg and malntammg a file on ordcr notes' to be sent to book sellers
4) -mamtammg a file of records of items on order or'in process

'5) generatmg clalms to be sent to book se[lers for items to be recelved

6) mamtammg the accounts; . P ‘
7} accessiohing the 1tem on arrlval in the lrbrary, and - |
8) keepmg statlstlcs ‘

Aoqulsltlon funds represent a large and impottant component of the typlcal library
“budget, and library administration is accountable for their expenditure. Manual acquisition

 system cannot rc adily generate the financial and statistical information essential for scientific

nlamung and mynagement. In libraries where book budgets are, allocated annually, for e.g.,’
certain acquisition funds may remain characteristically under spent over a pgriod of many
‘months, necessilating intensified expenditures at the year's end. A situation not conducive to
. prudent selection practlces Similarly, certain funds may be expended too qulcljy leaving little
~ reserve for important materials published later in the year..In either casc, periedic reports of
fund status can alert library administration to- situations requiring attention and possible -
corrective action. The available Jabour in most manual acquisition systems is ﬁJIIy occupred in -
paper work processmtr and work routines pertaining to book orders

5.2.1 Wnrkﬂow in Acqmsntmn Section -

While differences in purchasmg pI'a.CtICE:S and procurement regula,troms may lead to
local variations in acquisition systems, -certain basic- characteristics and jork steps are
commonplace m both manual or automatsci systcms : : VT

@) ManualSystem : o ' o 1

Dcpendmg on the type of hibrary mvolved a request to purchase a speclﬁc item may
be transmitted to the acquisition department by libfary staff, users or others. Typicaly, the -
- hibrary's own acqulsltlon files and catalogue are first consulted to determine whether the item
is on'ordet or already in the collection. Assuming that the item is not alréady owned or that an .
additional copy - will be purchased the bibliographic information- in the request must be
verified, the 1tems avallablhty dctermmcd and a vendor selected. . - B
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Once a vendor has been selected a purchase crder is typed and 1ssued 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. Ineither case, the
appropriate procurement docunient 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 o
name. ‘When an item is received, the appropriate documents are removed from.files- and
" updated as required-to reﬂect the full or partlai rccerpt of an order Payment is than authonzed o
and a cheque issued, : -

(ii) Computerrsed System

Automated acqursltlon svstem retains these bas1c charactenstrcs but replaces typrng,
 filing, and refated manual work steps with-data entry, searching and other computer oriented
work routines. If the Irbrary has an oniine catalog or master circulation file it can be searched

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

© . order- searching by providing access to brbllographrc records by a varrety ‘of search
' parameters, : :

5.2.2 Functmns in Acqursrtlon Module
. Typrcally e.cqursr‘uon module performs the followmg routmes :
¢ Online data entry usrng formatted screens.- '
.. Gettmg requests/reeommendatlons from Users R

e Pre- order searching and notification of duplrcates creation of order records for extra '
<opy using existing data. '

° Send Inquiry letters for quotations. from Vendors -
- System genera.ted purchase order on dlfferent types of orders
¢ DBudget momtorrng and wannng '

. Rotrreve data from acquisition- files on several keys such as: order number author
' title, vendor, publisher, etc. : : '

. Provrsron to update rocords mn aeqursrtlon module
e Recordmg the books recewed agamst orders erther in ﬁrll or parts
‘¢ Making out cheques for payments after verrfymg bills -
o Follow up on over due orders by sendmg notlﬁeatlons .
| . Cancellation of orders when necessary ' |
' - Malntena.nce of varymg number of funds.
. Calculatron of actual -and committed expenses
. 'Provrdlng budget balances on line with appropnate currency conversrons
. Indrcatron of on order status on OPAC. " |
e Sendmg Intlmatron to user who requested it upon recelpt.
' '_-0 Print Addmons Lrst | ' '

¢ Print Vendor performance chort
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|
5.2.3 Data Files in Acqulsrtlon Mndule P
Automated acquisition’ system typrcally employs a combmatxon of three data files:.

D) Order/Title File

Title file or on order file ~ which contains one record of: each item | purchased A

- vendor _file - which contains one record for each vendor, and a fund file that contains one
record for each account that supports the purchasc. While specific details will neoessarlly vary -
from one system to another, most order files contain a combination of bibliog yphic and order
specific data. These details generally include author, title, and imprint information, an order
number, date, budget account number, vendor name, pumber of copies ordered, the price and.
servicc charges, currency type and estimated receipt time. Most systems likewise rescrve a
ﬁeld,for a designation of the order typc such as a firm order, standing order, prepayment, etc.

ii) Vendor File

Vendor ﬁles contain vendor details, terms, a claim period indicator, arJd publlshers he
may represent. Some vendor files also include pcrformance statistics, lnr‘ludJrLg average time
_ each vendor requires to fill an order. - _ P ‘

‘ m) Fund File

Most fund files contain one record for each account. From the information available

in this file, amount allocated, commitments, actual expenditure and balance available for cach -
" department / program can be calculated.  Vendor, fund and requester ﬁles are typically -
esrabllshed in advance '

5.2.4 Advantages of Computerizmg Acqurs:tlon Work L !
: |

One of the principal advantages of acquisition systems is the sub titution of the
computer based file maintenance for the labour intensive storing; filing, and other paper
handling procedures associated with manual acquisition systems. Wher the’ order record is
entered most sy stems will automatrcally commit the estimated purchase price in the indicated

- fund account. ! Tost systems will lrkew1se producc claiming and cancellation notlces

As 1tems are received, order records are searched and their status updated 10 rcﬂc,ct.
full or partial shipments. When an order is closed, the corrcsponding records 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 automatrcally transferred to a
catalog data file for revision or enhaneement as required. ' '

) Ouery Poss:brhtres

Supenor query possibilities and order Lrackrng oapab111t1es further dlstmgursh -

- . 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, ot author,
title, publisher of the title ordered. 'Retn_eved records typically include brief bll:lohographlc data
accompanied by a summary of the order essential characteristics and status including vendor

and fund information. Suoh enqurry capablhtlos help in avoiding duplicate ordT:rs
(i) Reports _ T : | o -

In addition to.supporting .online queries a typical automated acquisition system. will
~generate three broad group of printed ontputs products: 1) procurement documents 2} notices,
“and 3} reports. Procurement documents include purchase order, payment slips, return titles,

titles on approval, etc. Notices include reminders for overdue orders, availapility enquiries,
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and cthers. Vzmous reports that Eamlrtate momtormg of. acquns‘nons and managcment dec1s1on
making, such as: budget status, subject-wise acquisition of books, vend.or perfornance

L reports list of titles gifted, etc. fall in the gerzc:ral reports category.

. _Follomng reports are worth special mentlon

e A fund account report showing the ahocauon commntment expend}fure and the
balance for each fund. - :

e A vendor's performance report showing how vendors havs fered between any two
-dates. The report shows the number of books supplied by- the sendors between 1 to -

. 15 days, 16-30 days, 31-45 days and so on. The report aiso gives the total number of

books ordercd ~during the pertod-and the total amount paid fo the vendors. The vendor
performance reports have been used to apprise vendors of their performance and in -
some-<ases to drop vendors whosc performance has been poor. : '

e A fund acti’éity tcport 1.6., & report showing how many books were ugsrcd, how.
many received, the amount committed  and arhount spent for cach of “h= funds
\ between any two dates, R

5.2.5 tmplementation Alternatives

An acquisition software package can be custom developed or a  library can purchase
an acquisition specific software pacnoge or tumnkey systom. Also, acquisition can be
~implemented as an application module within & multifunctional library system. -Acquisition
‘sysiem as with serials control could be effectively implemenied both as independent module o
‘as an integrated system equally effectively as acquisition is the initial process in the library

work. However, integrated systems have the advantage of built-in duplicate checking thereby
helping budget management and also coliection development. .

5.2.6 Features to Look for in Acqﬁisitians Module

Boss and Marcum provide an outlum of an ldezu aoqulsltlon systcm whrch would be
on line and would moludt: N/ oL

e The ability to search via a variety of access pomts thc l1biarys bnbhographlc file to
determine the status of any particular item. .

© The a.bil_ity to search a file of book seller details in .a predetermined order. of
preference to.determine which book-seller would be able to supply a given_ itern.

s - The ability to provide very detaile:d financial information n a varicty of ways

¢  The maintenance of a comprehenswc file giving complete information of all items on'
order or in process and to alert the library staff when expected 1tems do not arrive.

- The ablllty to deal with all the ﬁn:tncml transactions and adjust the files accordingly.

e Thc, abifity to accommodats a variety of matenals nwludmg monographs govemment
- documents, pifts and ezchawes audlo-wsual materials, et : :

52.7 Orﬁme Grdermg Usmg Vendors Ordﬁ'mg Systems

While we are dlscubsmg Librafy Acquisition moduie it is- worth logkmg into the
facilities provided by booksellers from their computer systéms or via their web siles for book
“ordering activity. Many online bookstores like Safyam Online, Fabmart, Tata McGraw-Hill,
Rediff KK Books etc. allow 1s to browse and search their online book caialogues. After
loc;.tmg the titles we need we can ;iam prder for the titles directly from the web site isclf. in

87




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

For example, in the case of Tata McGraw-Hill web site. one canisearch titles by
 author, title etc. India residents 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 in a super markct. Just before confirming the order, you can delete whatever
titles you may decide to withdraw. You can do this after finding out total amount mvolved as
the pro-forma invoice shows you instantly what would be the total cost. If vou confirm an
order, an immediate invoice is generated and sent by email. Books are delivered via courier.
Bills arc collected through credit card, demand drafis, cheques ete. It i3 possible to verify the
status' of orders placed at any time. Orders and payment particulars arc transmitted over
secure highly secure networks involving tight encryption, signature verification etc. With the
* passing of Information Technology act in May 200] cominercial transactions over the
computer network like Internict is legally valid. :

The best known web site for onlivie purchases of Books, Music CDs, and gifts is
Amazon.com. This site {as of September 2001) used to make online business worth $11000/-
every two minutes! There are several advantages in ordering Online. One can read Table of

- Contents, Bock Reviews etc before ordering. Using International credit cardg {now available
easily 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 added on the subject of your interest. Amazon
even suggesis: “Pcople who have ordered title XX have also ordered the following iitles..”.
This is an effective rerninder on what else is available in the stores. Moreover you need not go

1o a bookstore and ordering can be done from home as well. Librarians can usc the scarch
facility to check bibliographic details of books needed by them. . -

5.3 CATALOGUING

C.A. Cutter writing in 1876 defined a hbrary catalogu(, as an efﬁucnt instrument
intended to achieve the following objectives: : '

‘a) To enable a person to fmd a book of Whlch uther the author, the title or the subject is
known;

b) To show what the library has by a given author orona glvcn subject or in a glven '
kind Uf hterature - '

c) To assist in the chmce of a book as to 1ts edition (blbllographlcally) or as to its
. character .

5.3.1 Desired Chara'ctéristics of Cbmputerised Cataloguing

- All these Dbjcctwes arc stil valid today. To achicve thcsc goals an ideal computer based
catalogumg system would includc the following characteristics:

® A consistently high, quahtv of bzbhographlc records in the database and a conforr‘ut}
with the latest cataloguing and classﬁcatmn codes.

®  Online authority control.

®  Ability to do original cataloguing onfinc when necessary and to assist ‘!thé process with
: ztppropriate prompts, etc:

° Ablhi‘}f for the records in the catalogue to be aocessed i in a varlety of. ways and in an
appropriate physmal form.

*  Online access o 4 database of potentiaily needed bibliographic records,




'We must hasten to note that in the context of manyal operations the term cataloguing
is used to include the public access card catalogue. Howsver, in the present context catalogue
record maintained by the library could also be appended to from circulation and. other files. In

“the integrated system catalogue record is the central feature which takes the basic data from
acquisition module and the cataloguc data is used in OPAC, circulation conirol and various
cther house keeping opcrations.

5.3.2 Workflow in Cataloguing
(i) Manual System

Typically in the manuval cataloguing the cataloger with his mior  knowledge of
cataloguing procedures would examine the title page and colophon of the bock to ascertain
various components of a ca!;aleguc' record - tille, author, imprint, etc. A caizloguer may
consuli a standard national bibliography like BNB, INB, ABPR and other sources *~ get leads
from these sources about the cataloguing data such as author rendering, subject authority, ete.
However, the cataloger bas to cross check with the authority files mamtamed in tie library
and also allow for local variations that are adopmd which arc usually noted in the library
cataloguing mannal. The cataloger has to additionally determine the entry element,
specifications regarding indentions and the possible approach points. All these processes call
for various checks and cross checks with the existing catalog records to avoid mconskstencnes
At the end comcs the labour iatensive fi ling in the camlog cabmctq

(ii} Computerized System.

The cataloguing process does not differ much in case of computerized sysioins.
" Recognition of the appropriate data elerents, authority conirof, appropriate name and subject
renderings are vequired in computerised cataloguing when a. document needs original
cataloguing. However, provision of list values help in efficient maintenance of authority
control. Also, the cataloger need not worry about the catalog card print formats - particularly
indentions - as reports can be routinised to take care of the same, Typically as the data is
input i the catalog worksheet that is formatted screen with appropriate prompts) the system
checks for the unigueness of the accession number. There usually wonld be a routine to
determine whether the title put is a duplicate copy. This feature is often parameterized so
individua! fibrarics can have. varying fields - call number, title or combination of title and
author - to identify a duplicate entry and treat them separatcly. Some worksheets -':zaéi for using
the MARC tags and input identificrs and field and sub-field tags. Others =il build this juoture
in export routing, and the cataloguer will be provided with appropriate prmnptb 0 mpui
information. The state-of-the-art calatoguing moduic allows for defining the catalog Helds and
sub-ficld break up as is roquired 1 a Hbrary situation,

5833 Data Elements in 2 Catﬂ!égue Module

Typically a catalogue card has details about accession number, call number, author,
{including editor, translator. etc. up to a certain limit}, title, sub-titc, imprint, coliation, seriss,
notes, tracings. Shelf tist maintains ol these information in addition to details on purchase
date. vendor, ete. It is only a crude database design which would stop with these details m an
automated environient, Considering the hibliographic record is central to OPAC, cirenlation
and a variely of calalog gperations, not  just the completencss of the entry but also
appropriate break up of the slements are iraportant for effective datz management. '
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(i M achine Readabfe Catalog (]WARC}

In the carly 1960s, libraries became increasingly aware that cataloguing tasks might be
simplified if copy of the catalogue information could be obtaned in machine readable
computer processible form. The Library of Congresc in the U.5. A, commissioned several
studics on the potential problems inherent in the development- of such an alternative
: bibllographac product. These studies, which indicated the feasibility and potential advantages
of recording LC cataloguing data in machine readable form, were discussed at a series of

conferences in 1963 and 1966. The outcome of these conferences was the MARC pilot -

~ project. This pilot project established a format for the recording of bibliograpbic data in
machine readable form (MARC-T). Using this format bibliographic records were distributed to

16 participating libraries in the U.S.A. The MARC [ foriat required to be revised before the II
LC and other libraries. could develop extensive programs based on the interchangc of
bibliographic data in machine readable form. These revisions are embodied in the MARC 11

format introduced in 1967. The MARC I format specifies a basic record structure for
machine readablc blbliographic records which consists of threg components - leader, directory,
variable ficlds.

I+ A lcader, made up of fixed length ﬁ'elds, providcs information about the length, type,
and. bibliographic levs! of record. Record types are distinguished by codes which
identify the record as a printed book, manuscripts, microform, map, music or other
entity, Codes for bibliographic level indicate whether the work is a self-contained
monograph, part of a series, a serial publication, an analytic component within a large
bibliographic work, ora coliecnon of manuscnpt, pamph]ets or other items cataloged
as a single unit. :

2. A rccord'd1rcct0ry'mdicatcs the loc&tion of specific variable fields within each record. .

It is analogous to the table of contents of @ book. Each record directory entry consists
of a content designator, a tag which identiftes the variable field within the record, an
indication of the length of the variable field, and the position of the first character

within the record. The rccord dircctory facﬂltatcs the retrieval of selected fi elds from

‘withir a MARC record.

(%]

any sub-fields mto which they may have divided. MARC format accommodates
- hundreds of variable fields most of which are repeatable. These variable fields are
further classified into mandatory, mandatory if applicable, and optional, Most of the
softwarcs in the cataloguing module incorporate only minimal MARC as defined in

the MARC manual or cven confine only to fields they think appropriatc to serve as -

MARC compatible recosds. The MARC record structure has been adopted by ANSI
_ and ISO. These erganizations have not, however, ‘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 developed by other.
organizations have widely adopted the MARC record structure,. although they may

differ in the content of their variable fields and in the specific tags used as’content
designators. : .

' Consrderable variation in content designators is also characteristic of MARC format
developed by national libraries of Canada, Great Britain, France, Genmany, ltaly, Australia,

Japan, Malaysia and several other countries. The Indian Burcau of Standards has also adopted

Indian MARC standard based oin LC MARC

The variable fields within cac';h- MARC. rec;;ord cd_ntains bibliogmphic data
accompanied by numeric labels called tags which reflect the content of the fields and -




SAMPLE MARC RECORD

MARC Tagged Format

Leader ****‘fcam"_zz’{‘“’**__j@sm

001 ' 73154339 /SAMSS

003  19850719000000.0

- oop 13032651970____ii 00010 _eng
050  O_ $az6953%b R35 '
0§z $a 0253727

160 10 $aRanganathan, S. R. $q (Shiyali Ramamrita), $d 1892-1972.
245 10 $a Conflict of authorship; $b cosporate body ve corporale body
' "$c by} S, R. Ranganathan and G. Bhatiacharyya.
360 0. $aBangaiore, $b Sarada Ranganathan Endowment for Library Science $¢[c1970]
300 ' $a Corporate headings (cataloging) . _
© 700 10 $a Bhauacharyya, G., 3¢ Joint author

iy Common Communication Format (CCF)

The idea of Common communication Format is an outcome of Unesco/PGI sponsored
symposium on bibliographic exchange formats. This symposiuim, organized by UNISIST
International Centre for Bibliographic Descriptions in co-operation with International Council
of Scientific Unions - Abstracting Board, the IFLA and Internationa! Organization for
Standardisation, convened to study the desirability and feasibility of estabhshmg maximum
capability between existing bibliographic exchange formats.

CCF rccord consists of four major parts, namely: record label, directory, data fields,
_record separater. Bachk CCF recard begins with a fixed label of 24 characters. Different
character pasition in - the label represent data pertaining o record length, record status,
biblicgraphic level, indicator length, sub-ficld identificr length, base address data, length of the
data field i the directory, {ength of the starting character position in the directory.

L | Maujor parts of a CCF Record
SN Deécripeién ngﬁa Remarks
1 _ Record Label 24 characters | Fixed Lcngth'
2 Diréclory . L4 characters | Variable: n fields
3 Data Field Variable
4 Rhc.ard Sepat (i | Character

The Directory is a table containing a variable number of 14 character entries. The
iable is terminated by a field separator character. Bach directory eniry corresponds to an .'
occurrense of a data field in the record, and is divided into five parts: tag, length of data ficld,
stariing character position, segment identifier, and occurrence identifisr, Tag is a three
character code identifving the data field which ¢ corresponds 1o the directory entry. Length of
the data field is a four digit number showing how many characters are occupled by the data
field, including indicators and data field scparaior but sxcluding the record separator code if
the data fieid is the last fisld in the vecord. Starting character position is a five digit number
giving the position of the first character of the data field relative to the base address of data,
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“that is the first character of the first of the data fields. Segment 'idmtiﬁe_'r'is a single character

which designates the data field as being a member of particular sogment. And, occurrence
identifier is a single character which differentiates multiple occirrences of data ﬁclas. that
t,am the same tag within thc* same record segment ' ‘

Example of a drrecm_ry entry..
30000330028910 (300-0033-00289-1-0)

In this example the tag encoded in the first three digits is "300" signifying that the data
field identified here is a name of person. The next foar digiis '0033’ shows that the data ficld is

33 characters in length. '00289' shows that the data.field begins two-sighty-nine - characters -

after the base address of the data. The digit '1" shows that this data ficld belongs to the second
segment of the record. The fina! digit '0' indicates that this is the first occurrence of a data
ficld tagged 300 in segment 1 - '

Composiiion of a Directory entry in CCF

Sample Value: 30000230028911

- Field Field Name . Samgple " Meaning of Sample vaiue
 Number Lengih - ' o Value

1 3 Tag ] 300 Name of Person

2 4 - Length of data ficld | 0033 33 characters in length

3. "5 | Starting position | 00289 | Data value occurs 289
: : . A " | positions after basc value

PR 1 _Sc.glncntrindicalo_rl . 1 Belongs to second segment

LM
-

Qcenrrence ldentifier : 0 First occurrence of data fi ield
S tagged 300 in segment 1

Data ﬁelds consists of indicators, ane or more sub f' elds each of whmh is preceded by
a sub-field identifter, and a data ficld separator. Record separator is the final character of the
record, It follows the ficld separator. of the final data ficld of the record. Indicators are two
characters reserved for use as defined for each 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 termimated by ecither another subfield identifier or a field separator.. A subfield
identificr conSLSts of a subfield identifier flag followed by onc other Lharacter The data ficld
scparator constitutes the final character of cvery dat’t ficld

FExample of a dafa Jield: _
1 i@ASchhcnson@BM S (wDiQS3 (a)E(73

Tag for this data field 15 300. The first char'lcter appearing in thjs da‘rﬂ ﬁeld 1' mcans
this person has the primary respounsibility for the contents of the item described in this seginent
of the record. The sceond '1' indicates the form of the name comes from the authority files of
the agency creating the record. Subfield A preceded by its subficld iaentiﬁer @ provides a
significant element of the name of the person. Subficld B (@B) gives the remmder of the .
personal name. Subficld D (@5} gives the birth data. Subfield'E (@E) gives a three digit code
taken from a list of codes defined by CCF. This code indicates that the person. identificd in
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this data ficld is the person who directed the research reported in the work. The data ﬁcld is
terminated by a unique character the field separator.

_ The record separator i the final character of the record. ¥t follows the fieid separator
. of the final data field of the rccord

3.3, 4 How to Link Buphmte or Niu!tnpie C@py Records 7

Libraries often acqmrc more than oné copy of the ti tles. Tn manue! cataloguing such a
situation is handled by adding the corresponding accession numbcr on the main cards and

- shelf list with any additional information going with the copy. Esacnually there will be only

one record. In the automated catalog the main record with full information about the titie 1s
cxpected to be unigue. However, there is a need to link this record with accession numbers of
the multiple copies with the circulation status of each copy. A feature is usually provided to
"accept succeeding serial numbcrs standing for copics will be usually provided in catalog
module. It is also essential to provide for situations where accession numbers do pot fall in a
© sequence. If the library maintains unique call numbers there is a nced 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 - the multiple copies and the circulation status
Aias to be displayed in OPAC.

5.3.5 Retro- Conversmn Of Cahlogue Records

A major problem for any hbrarv de51gnmg and implementing a computerized catalog
system'is whether or not to convert the existing catalog records into mackine rcadable form. In
making this decision the proportion of the records likely to be covered by existing machine

readable databases needs to be estimated as well as the time and cost required to creatc -

records for the reminder. A further problem is the likely inconsistency, cspecially if AACR-2
is being adopted, between the existing records and the mew catalog sysiom. If machine
readable records are to be created then it has to bu decided whether or not to re-catalog the
items completely or to amend thc cxisting cahlcg rf*cord :

Steps for Retro- Eonversmn

The geneva steps mna rctrospcctwc, ConVersion progra.m are;

1. To create a very basic scarch. code (ISBN, LC Number, author/title, etc) in maolunc
readable form for all existing catalogue records.

2. To use this scarch code to match against a database of blbhographlc records.
3. To edit the matched records to conforn to. cataloguing practicd in the library.
4 To cra,ata, machine rcadable bibliographic’ records for the items not matched.
5. To merge the retrospective catalog with thc ncw computer based catalog in order to
provide a single cntity. :

. In the Indian context many libraries ha’ve found it cost effective to input the data
;manually or contract this as a job work. However, in such situations one may not be ablc to
get records in standardized biblicgraphic formats, Keyboarding errors is anether pmblem n

manual data entry. : '

The 1ltemauw fo m;dertakmg a :etrospecme conversion project is to 'close’ thc
existing catalog. That is to operate with two files - onc on mdc"lmb angd thP other on cards. But
this option could only be a tempomr\ soiutlon

) “3 6 Repmts and Other Features.

Essential reports in ca.ta!og medule include catalog cards, acquasltwn register, and
directory of authors, subject headings, stc. Tt is also beneficial if the modiile can help generate
currcot awarcncss listings like recent arrival lists for a given data range. See and See also
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referenccs have also to be prowded i catalogumﬂ modui“ as subjcct headmg records unlmkcd
to any particular title.

Other features required n the catalog module include ability to monitor temporary "
withdrawal of copies from ths library for binding and repair, or in cases of Imsplacoment long
overdue, ctc. : :

5.3.'7 Database Maintenance ROutines

Generally more than one database is supported by library svstems. Obviously the -
maost 1mportant of them is the book and journal collection database. I atabase maintenance
 routines include: taking care of data integrity in the files, and consister cy of author, subject
renderings, purging of old records, etc. Usually maintenance routines als: exctend to disk space
managemest, database security, data backup, etc. In the ¢ontext of the catmog record itself
monitoring and updating subject headings, call numbers are required whenever the headings
list or classification schedules are updated. Updation of year of birth and death, identification
and -correction of kt,yboardmg errors; and such other tasks are also part of we database
_ m"unten'm ce.

5.3.8 Features to Look for in Cataﬁog Moduﬁe _ |
Fhf: followmg isam ‘obable set of pomts 1o Eook for in c'ttalog moduls,
Does the system°

» accept all field tags and sub field codes so that the 1eooicis in MARC format can be
reconstructed. w1thout manual cditing. Co : o

provide for cxporthmpmt of cataiog data from and 10 MARC/CCF format

«accept all Roman alphabct chalacters 'tnd all Non Roman language alphabets 1f
“transiiterated. : : :

differentiate circulating and non- cxrculatmg copies:

~ provide for linking up to 100 copnes to a single m'tster blbhographlc record

-]

include online interactive authorlt\ control system to establish a smgle authontatlve
form for headings, pcrsonal names, corporate headings, subject headings

provide for making global changes with a swgle command.

molude See' and " See also’ references to subject headmgs and authors.

" accommodate batch loadmg of records

automatically correct or deletc all appropriate index entrics as changes arc made in -
blbliographlc and copy records or.as the reoords are deleted from the database.

- provide a varlctv of rt,ports including list of authors subject _catalog oards call
numbers for mventory purpeses, ete.

- 54 LETUSSUMUP

In this unit we have seen in detail the complexities of computerizing acquisition and
catafoguing routines. We also have presented details of MARC and CCF. Some details of
~ using the Online ordering facility in online bookstores have been mentioned. The next unit

1akes care of Online Public Access Catalog (OPAC). o '
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5.6 ”ASSIGNMENT

5 5 REFEREN CES
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Go 10 a library where the libréry uses LIBSYS or LIBRIS or'some other packagé not
“discussed in_this Unit. Obtain printouts of screen lay out for data addition and editing
functlons Also collect some sample catalog output for various types of documc,nts '

5.7 MODEL EXAMINATION QUESTIONS -

L ESSAY QUESTIONS _
. 1) What are the advantages of computerlsmg acqulsltlon work’?

~ 2) Describe the work flow in acquisition module. Compare it with manual system
* Discuss the advantages 1 automated system.’

3) What the important essentlal features in acqmsntlon modu}e

4y Descrlbe the steps mvolved in retro-conversmn of catalogue‘

© '5) What reports are riecessary m acquiS;tlon and catalogumg modules‘? :
- 6) Descnbe the sallent features CCF and MARC format S . |
1L SHORT NOTES |
a) “Vendor Ratmg _
b) Advantages of Acqulsmons Automatlon
c) Formats similar to MARC it other countnes |
) Budgct Maintenance in Acquisition - o
e) Multilingual cataloguing. SRR o
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"UNIT - 6 : GNLINE PUBLIC ACCESS

CATALOGUE (OPAC)

Struciure

6.0
6.1
62
6.3

6.4

5.6

6.7
6.8

Aims and Objectives

Introduction

Online Vs Offime Catalogue

OPAC - Advantages, Features & Examples
631 Ad\_}antages

6.3.2 Tmplementation

6.3.3 Good Features of OPAC _

6.3.4 Command-driven ¥s Menu-oriented System
6.3.5 An Example of OFPAL ~ Libsys |
Search Stratcgy in OPAC '

6.4.1 Field Based Searches -

6.4.2 Kcyword Search

' 6.4.3 Logical Operators

6.4.4 Other Search Features

6.4.5 Bibliographic Information Display.

WEB OPAC

- 6.35.1 Recent Phenomenon

6.5.2 Advantages of Web OPAC .
6.5.3 Situation in India: Example of Bntlsh Councﬁ L}brary

654 Software for Web OPAC
730.50 Standard - ' :

6.6.1 Servers, Clignts énd_Gateﬁajrs
6.6.2 'An Example of Z39.50 implementation
Let Us Sum Up

Reference_s

6.9 Assignment

6.10 Model Examination Questions

6.0 AIMS AND OBJECTIVES

This unit introduces the features of an online public access catalogue (OPAC)
including its features, advaritages over the conventional card catalogue, and command-driven
and raenu-oricnicd systems in OPAC, This unit alsc discusses search strategy ard mfomlatmn .

rumeval from onlinc databases iakmg BIALOG as an example

After going through thig umt you shenld abie to

deseribe the features expected of a good of OPAC

exnlain the advantages of OPAT over the couventional vard catalogue
1 & : i
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¢ learn how to search OPAC using simple and complex queries.

| e discuss the latest trend in OPAC, viz., Web Based OPAC.

5.1 INFRODUCTION

Online Public Access Caialoguc (OPAC) has been very popular i large Western
librarics 'where a number of tenminals arc provided for patron's use. Situation in India too is
changing rapidly as almost all Tntegrated Library Automation Packages have started provided

OPAC as a siandard 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 computcrs. This
unit stresses on making the library catalogue accossible to lar ge number of library users at
thelr deaktop ia OPAC.

6.2 ONL!NE AY OFFLINE CATALOGUE

An online cataloguc is an orgamzed machlne readable accumuls tion of bibliographic
records, which are maintained on disks or comparable direct access computcr storage media
for retricval by library users and staff members working at interactive terminals -or

- microcomputer workstations. If an online catalogue is primarily intcnded for library clientcle
(as opposed to library staffy it may be described as Online Public Access Cafalogue.
Tntegrated library application softwarc generally maintains a separate module catering to
information rctrieval by public in placc of card catalogue. '

Off-line as opposed io onlinc réfers to a situation where there is no dircct real time
interaction with the computer on which the databasc is created.” Off-line batch processed
database search was widely prevalent in tlu, 1970s when the computer time was valuable and

" much sought after. For an offline search users’ information reéquirements arc first delineated
and search strategy, consisting of commands and search terms are formulated. The file with
the search strings and appropriate commands are input for information scarch and retrieval.

6.3 OPAC - ADVANTAGES, FEATURES AND EXAMPLES

Before understanding how to search or use an .OPAC, it.1s betier to understand its
advantages, impleméntation, good features and atleast one cxample,

6.3.1 Advantages of OPAC
When  compared to card cataloguc online catalogue offers: a number of potential -
atvantages: :
¢ Online catalogues eliminate much of the labor-intcnsive ﬁljng and other routings
associated with card catalogue. :

s Authorized pe rsons equipped Wlth compaﬁblc terminals can access online catalogues
from any location. :

¢ If online workstations are equlppcd mth prmters chcck llcts can be generated when
required.

& Online catalogues can be updated in rcal time ‘with records being addcd or removed as
items are catalogued or w ceded out. '

»* Online catalogues support retricval operations which are not possible with card
catalogues. .Online catalogucs typically support interactive scarchcs mvolvmg the
logical coordination ofnetnewl paramecters. '
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¢ Onlinc catalogues can be programmed to reflect the current circulation stafus of the
- books and inform the readers the avaiiabﬂity of the copy for consulfation.

6.3.2 Implementatmn of an OPAC -

Online public access catctlogue can be tmplemented in mors than one way. Thc,
obvious and the easiest is to create and maintain a database locally and allow the users to,
access it. This objective can also be alternately achieved in a library network enviromment by

subscribing to a bibliographic wtility. Such an implementation mode requires a given lbrary to

input its holdings information on the central daiabase of the nctwork. Many library networks
like OCLC, RLN, WLN offer information retrieval capabilities which support keyword
searching, logical coordination of search pararmeters as well as convcr:tional author title, a.nd
sub]ect searches. '

- 6.3.3 Good Features of OPAC

Regardless of the access mode gnd terminals uscd, library users must be trained in the
OPAC'S command and search procedilres, as they are not uniform in all catalogucs. A good
OPAC features one or more introductory screens, which briefly explain the purpose of the -
system, describe scarch functions and retrieval operations available.to the user, give examples
of the way in which such functions and operations can be invoked, and indicate how additional
help can be obtained. To facilitaie user orientation, some systems feature a uniform display
format, which place specified data elements in consistently recognizable locations within a

~ video screen. Most library systems also provide context spectfic help facilities. The users can
+ resume a search at the point of interruption having consulted the on line help.

A good interactive, user-friendly OFAC is a must for an efficient automated library.

IUéer impressions on the automated library: mainly dcpend on what they sce as OPAC Apart

from satisfactory access time this module should have the foilowmg features.

» Help screens for th_e users.

¢  Provide help in differcnt languages

e Allow users to make. book rccormnund*ttlons
e Prompt user actlon when roqu ired.

- Automatic return to the openmg menu whcn a hbrary set perlod has elapsed with no
user activity.

¢  Collcct statistics on the use of OPAC and record user searches and system responses
without user identification, ' :

e Allow use of Boolean Operators in search fonnulauons
e Pcrmit theuse of truncation in search arguments,

s Aﬁ;er displaying the initial responsc allow return o the search mode (w1th sealch .
~ string unaltcred) or the dlsplay of records, :

e Allow user to reserve books for items found in OPAC.
¢ Prompt user to 'SEE' 'SEE ALSOi and 'USE' referenccs.
¢ Provide for the option of terminal printer to print the result of a search.

» ° Prevent unauthcnzed access to any function whlch would altcr or delete information
in the system files.

¢  Allow scarch resulis to be saved temporarily.




$.3.4 Cemmand-driven and Menu-oriented Systems

Literature on onlin: public access catalogue differentiates command driven and menu
oriented systemns. In case of co.vmand driven onling catalogue the user cuters a search string
consisting of a field to be searched, followed by a specific value to be nziched in the field.
The Library of Congress system, for example use types ‘au=, ti=' , 'sh=" depending on
whether author, title, or subject ssarch is desired. ' '

Menu oriented catalogues display a series of screens: containing a list of search
comnands and retrieval options for user perusal ang selection. The typical menu-oriented
catalogue access system begins with a list of searchable fields, foliowed by additional lisis and
prompis for specific search paramicters. These scresas are usually combined with formatted -

- screens, which Gicilitate the eniry of scarch parameters adjacent to appropriate field labels.

Though the distinction between command driven and menu oriented system -is
conceptually usefill most systems these days providc both the access modos to facilitate
varying user tastes and proficicncies. L '

Irrespective of command driven or menu oriented user inferface, online
catalogues utihize indexes to retrieve bibliographic records. Going with the search

. capabilities traditionally assoctated with card catalogues, all integrated sysicms maintain

author, title and subject indexes. In fact, for efficient retrieval the system has to maintain
indexes on all the search parameters including, publisher, publication data, language of
publication, media type, etc. ' o ' ‘

LIBSYS OPAC SEARCH SCREEN

Indexes Query
* Author " ie  Query
« Title »  Combination Search

e Classified -
1*  Sibject
o Place

, Publisher - .

*

0K ) CANCEL

The picture above shows an OPAC screen in Libsys package. In the Main OPAC
Screen (not shown here) there are four Options: Searches, Miscellancous, Now Additions and
Exit on thc Menu. Searches again provides search of different databases say : Books,
Journals. CDs, Articles ete. After choosing one of these, vou are presenied with the above
screen. As may be noticed, you can search by Author, Title, Class number, Subject, Place
Publisher, Any word in the title or perform a Combination Search. Except’ Combination
Search rest arc Field oriented. The scarch is limited to the Field sclected. In Combination -
Scarch you. an combine a word occurring in. any Field with other search similar search
clements by Boolean operators like: AND OR MO - '

At first you are shown the number of Hits. Then a list of titles maftchjng the query is
displayed. Upon selecting any displayed Title, you get full bibliographic details. The display
cven links to the circulation module and tells whether 2 book is out on loan. The status of a
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. book (Lost, ‘Written Oﬁ Weeded out etc} can also bc seen. Thc uscr cari chosc thc, format for
display of details: Marc, Catalogue Card Bi bhographlc entry S '

Librarian can configure all details as to how the OPAC b( haves For mstancc if you
have several dat'lbases one gach for books, journals, CDs, Videos tc you can state wlnch 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 I} number or name .

- for gaining access? Can he send a Recommendation for books? What status 1tems should be
shomn or lmked—Reservanon Check out. lostete.

6.4 SEARCH STRATEGY ON OPAC "

OPAC offers mam]y thrce methods of searchmg strategy, ie., ﬁe]d based keyword-
based and the use of logical operators hke anri' or'and not‘ )

6.4.1 Fleld Based Searches

" OPACSs as a matter of defauit, allow searches by various bibliographic fields such as
~ Author, (any word) in the Title, Publisher, Subject. Classification Number etc. Some OPACS_
~ would permit us to llmlt tht, results by L:ulguage Year of acqu151t10n also '

 This has been dlSCllSSGd earher m LIBSYS example above.
6.4.2 Keyword Search

o Keyword search'es based on titles, corporate names and conference names are
supported with some variations by a growing number of online catalogue systems. Other
" systems also index keywords in other specified ficlds. Keywords are important words in a
~ given field which could be used for retrieving a giveri recotd. In some systems you can specify
how the key words aré to be selected. The user can indicate key words or Key phrases by -
"~ delimiting them by a special pair of delimiters, say, angular brackets, hash signs etc. Though
there are devices to delimit such words, the systems usually resort to-indexing all the words in
a given title except the ones, which are listed in the “stop word" lists to exclude the unsought
"~ terms from keyword mdexes Examples of STO WORDS are: A An The OR ete.

6.4.3 Logical Operators

In addition to straightforward searches involving a single field. value, most of the -
onlinc catalogues support the formulation of -complex. retrieval specifications. containing *
multiple ficld values linked by logical operators AND OR NOT. Users can usually limit
-~ searches by pubhcatmn date, material type, language of the book and such other parameters. .

i} Logical OR

The logical OR is the class union operator The result of a logical OR between two_
search terms is the record bearing any of the term used for scarch If the search string is -
~Geography OR History -

documents indexed under elther Geographj, or Hlstory are retrleved Loglcal OR is
“used to broaden the scope of tht: search. ‘

u) Logical AND

The logical AND is the class mtcrscctlon operator The result of a logical AND
between two search terms is the records contammg only those elements which are common 0
bath classes. If the search strmg is = '

India AND History -
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This retrieves only'those records which are indcxed stmultancously with both terms -

Tndia and Fistory. AND operator restricts the quantity of output.
iii) Logical NOT '

The logical NOT is the class exclusmn operator The result of a logical NOT hetwecn

~ {wo terms is the records containing all the elements of the first term wmch do
 to the second term. Tf the scarch string is -

India NOT History

It retrieves those records which are indexed under India but not simuy
. term History. Many complicated queries could be formulated using a comb
- logical operators. Some of these could be represented in diagrams as foliows:

{A OR B) AND C)
(AOR(BANDC))

If you need a book on Indjan History which docs (should nct , to be
wnt‘n Geography, the query will be: (Indm and History) not Geography

'6 4.4 Other Search Features

A few systems permit proximity searches {where the search terms apy
one another in-the search ficld), searches for embedded character strings, wil
{where some of the characters or words are left unspelt but filled with appropr
and other features. Most systems support right truncation of search terms
enters the beginning portion of a field value and system retrieves all catalogu
the indicated field value begins with the specified character string.

As OPAC is essentially a searching tool, some details of search techn)

nchided here. You can find more details of searching techniques in Unit 8.

6.4_a Blbhographlc Information Dasp!ay

not also belong

ltaneously with
natlcm m these

recise) not deal

sear adjacent to
d card searches
{ate indicators),
where the user
> records whete

ques have been

Mos ‘ ystcms perform information display . two steps. At first {evel

short title, call

. number, accession number, and author is displayed. Followmg this once smtétblc_: records are
identified the searcher can instruct the catalogue access module to display them. Most systems

also allow for'mare than one display format such as card catalogue format, sh
-display with prompts, ¢tc. Circulation status of the book and the current avai
in bullt mnto ﬁlll dzsplay of mformatlon :

rt display, and.

tabi_lity are also

6. 5 WEB OPAC

_ _OPAC has gone through a series, of developments Inrtlallv there |
driven; text only screen (non-graphic, dumb termunals) based systems. These |
rused to be accessed via a protocol called Telner. Teinet would help you get ¢
host system via dial up lines. The OPAC software would run on / from the ho
character and bne oriented commands could be used. - Such systems m,rr4|
friendly. Users had to leamn cﬁld remember a ot of commandc incliding as ho
on the screen. '

6 5.1 Recent Phenomenon

. With thc availability of Gmphlc turnumls GUT intorfaces, Operatlr
Windows X-windows etc, most of the application packages including OPAC

02
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PAC modules
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st systom. Only
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7 _ [ became more
user friendly. They could be learnt casily and intuttively. CPAC systems mcant

for single user



. . _
desLtops and those for LAN or those that arc hosted on mamﬁames or mini computers that be.
.. reached via special dial-up access across a WAN belong to this category :

_ Recently during the past fow years Entemet has suddenly become all pervadmg _
Accessmg information via Web on the Net is beeommg a child’s play. In this context a
number of libraries have provided connectlvrty for their OPAC via Internet or the WEB in
particular. T’ this section we will see some details of WERB OPAC (For mfonnatlon on
Internet and the WWW see Unit 11). - :

A Web OPAC is a powerful tool that links all e!eetronie rescurces for casy 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 OPACs are also sometimes referred

" to as WEB CAT or Informatmn Gateways .

6.5.2. Advantages of Web OPAC
The major advantages of Web OPAC mclude

1) Web supports many protocols such as Telnet, fip, gopher Wais, mailto etc. _
2) Many drfferent document formats like SGML, pdf doc HTML are supported

3) Access to blbllﬂgl'aphlc rocords fill text resources external resources — all can be _
linked .

4) Seamiess lmkmg from resource to resource is possrble (ﬁ.lll text :,mnmary prcture etc)
5) Multiple electronic and document formats. . ‘ '

6) GUI dlsplay provrdes more he]p and ease of use
There are Speolal advantages for the Library Staﬁ‘ from OPACs of other lrbranes

I) Cataloger ¢an access other llbrarres resourees for eatalogmg work
2) Call Numbers and Sub_] ect Headings can be assrgned by looking into others catalogs
3) _Notes present n eataiogue Entnes wrll be useful '
| 4) Can link up t other resources from wrthm the catalogue Entry
5) Hardeopy and electrenic resources cax be linked up. _
6.5.3 Situation India : Example of Brrtlsh lerary OPAC : , :
' - In Tndia, Library Appllcatlon Packages like LIBSYS, leEra SIMS++ provide WEB

OPAC Interface. An Excellent example of WEB OPAC is.that of British Library found at -

. http:/iwww.bclindia.org/. The picture below gives a screen shot of the WEB OPAC of the-

British Library Network in India. As might be scen, the catalogué covers collections of eleven

libraries situated in the cities: Ahmedabad, Bangalore, Bhopal, .Chandigarh, Cherma1
Hyderabad, Kolkata, Mumbal ‘New Delhi, Pune and Thrruvananthapuram

User can search Speelal ColIectlons like:
1) 'Home Videos - ‘
2) _Educatlon Videos
'3) " Children's Audio . .
~ 4) Multimedia CDs.
- 5) Music CDs
- 6) IT Collection J
7} Children's Books |




The British Council Libraries, India - Online Catalogue ...

| ®

" Search for baoks

it
' _A'a'zher-
. Class .
Wordsin¥itle | .

Keywords [ _ e

.Years ' D to E—

Join flelds with' € o, €

' _ Locatmn '

Searching for ¥T books? -
‘Click on link below,

" Afso Searchfor

o The Library Network.India.

& The British Council;s library

- + 200,000 enqumes and make 2.4 million
" book loans, serving the needs of 15,000 -

. of reading materials published in

_ suppicmentcd by courfecus stzff. From

R e the highcst professional

. 'nusmmdlhe relatianship between the

- ofils ex
;inﬁeggal p:tb of’ Indian life.

home .
abom us

. network in India is the _largwt o :
British Councii operation in the - Cligwcn;nis_holmhl

world. We have libraries i eleven 200Ul62 .
{mﬁan cites; Every year we answer Ly Resotron

wisitors every day. Over 40, 000 new bocks -
madded io our stock every year.

chiellgfd'on the pauan of British | 8 .
public libraries, we provide the best

Britsin. Our libraries have a modem .-
ambience, service and facilities,

accessing the World Wide Web to aldmg |
the deveiepment of children with .
_mltamedla. we have a range of scrvices set:

([ totheh
i " standards. For this redson we
i have always been regarded as

L more than just an ordinary lending, %ﬁ - )
. 'hlu'ary Ourpﬂfpoﬁtmtoskaremwge . vapantha ra,

S Mom than provldzag books andmfomation, '

people of both:countries. In the five docades
e library has become an
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The ‘user can spemfy Author any wo*d in the title, Kcywords exact t:ﬂe 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 you just fitdes and avthors; Specific selection - -
" yields you complete details including information as to which of the Libraries in the Network
- have the title: The facmty 15 very easy to use, fast and rcllable :

8. 5.4 Software for Creating Web OPAC

~ GLAS is an a.cronym for Graphical L1bxary Automation System dcveloped 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 GanSIS Web Intcrface
‘Wizard to help you convert CIIS/ISIS database for the Web. GenISIS nelps development of
HTML web forms for {DS/ISIS database scarching. A software Component called
ISIS_DLL provides the necessary Application program interface needed by programmers.

Details and demos of web based commercial catalogne software from vendors like - ‘
NOTIS, DRA Web Search, VTLS (This product has been acquired by Hyderabad Umvermty _
lerary) Sirsi Web are available at; -

- hitp://www.mum. ca/hbrar\, fcatlopac html#webonacs/
A good listing of Web and Telnet based OPAC is also avatlable here.. |

6.6 73950 STANDARD -

7Z39.50 15 a North American Standard ANSI/NISQ Z39.50 — 1995 Information
Retrieval (Z39.50) Application Scrvice Definition and Protocol Specification. It is equal to
1SO: 23950-1998. Version 3 is the currcnt version, It may be relevant to know about this
1mportant Standard whlle we are discussing Wcb based OPACs.

. _» Library databases may bc orgamzed usmg any of the avallablc DBMS software
- packages like Ms SQL, Ms Access, Sybase, Oracle, Ingress etc. BEach DBMS has it own

format, and may operate in different Opcrating Systems and Environments. 739.50 is a

- protocol that enables communication ameng computes of different types and platforms. By

~ adhering to Z39.50 standards it would be possible to query different databases in different

DBMS systems through a single Interfacc. Some Vendors may be offerng OPAC and other _
Library Software Packagés that are Z39.50 Compatlble -

6.6.1 Servers, Clients and Gateways -

£39.0 Server, Z35.50 Client and Z£39.50' Web Gateway are important components.
As the access is via Internet (Web) Web Server (like Tntemet Tnformation Server of
MicroSoft) should also be there. Actual bibliographic data is held in*Back-end database
Servers hostlng DBMS systems like Oracle, Ingress; Ms SQL ete. : :

_lhe Z39.50 Server is also called Z39.50 “Bolt-On”s. This Scrver translates the
Database- application into. a format suitable for transfer and query via Z39.50. A “Profile”
(residing on Z39.50 server, contains information needed to carry ‘out such activity. There
could be Profiles for each user community. For Libraries, BIB1 is a commonly used Profile.

739 50 Client is the software vou need at the user’s end. When you search a Database
comnected to Z39.50 Server (in turn connected to’ DBMS. server). you use this client instead of
Netscape or Internet Explorer or other. Web browsers. If vou want to eliminate the need for a
- special browser, then we need to add 739.50 Web Gateway. This Gatcwcx} an between the
Internet Web Server and the Z39.50 server.

Accompanying Flgurc illustrates the set up of different compounenis of a typical
Z39 50 system. - _—
_ . 05 . L _




WEB BROWSER _'4 p | WEB SERVER " > - Z39.50
IE/NETSCAPE | ' --\ms | 7 7 . WEBGATEWAY

23950
 SERVER

- BACKEND
'DATABASE

SERVER

ORACLE/SYBASE
ete. -

2395 CLIENT | | WEBSERVER | g—p | 23050

~ BACKEND.
SO _ ] DATABASE
‘ o L 1 SERVER
. ' - .| ORACLE/SYBASE -
' L et

(Flgure Z39.50 Client Server Set UP)

Of late, XML (Extensible Mark Up Language) and. RDF (Resourcc lDescrlmen Framework):
- have been gaining importance and are competing w1th 239 50 in achieving smular purposes

6.6.2 Examiple

There is a Gateway called AHDS (Arts and Humanmes Daia Service) in the UK. Usmg tlus
gateway, it is possible to query at the same time, using a single Query frame, five dlﬂ”crcnt databases;
' these are: Archaeology.in York, History in Colchester, Performing Arts in Glasgow, Visval Arts in
New Castle and Textual Studies in Quford. All these databases and the operating systems are
different and they are situated in different locations. Howevér they appear fo be _]ust one database to
the end user, thanks to Z3.50 adherencc ' : .

_ In the examplc of British Library OPAC on fhﬂ Wab men ioned abmc if the consutuent
libraries are following différent database standards for VAITIS libra. ies (some in Foxpro of Libsys
_ Some usmg Ms SQL etc), and if you are able to consult all it library catalogs in a single stroke
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6.7 LET.US_ SUM_ UP

“We have scen several lmportant aspects of OPAC including its advanlages over mamual

through one web i.hterface, they must be adhering to Z39.5 standards and be using a Z39.50 server - -

system good features expected of .an OPAC efc. Searching methods and search -commiands and

methods in so far as they are concerned with OPACs have been discussed.. Most tecent Tend in _
OPAC - WEB OPAC- has been mentloned in brief. Mention has been made of Z39.50 standard and
its relevance to OPAC
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6.9 AS_S_IGNMENT |

_ VISlt one of the librares havmg OPAC. leranes of Hyderabad Umversrcy
ICRISAT, MANAGE British Council, ASCI, NIRD, CCMB etc have OPACs. Observe,
discuss and subrmt a shoft overview of the sahent points of their OPACs. o

6.10 MODEL EXAMINATION QUESTIONS

'I. ESSAY QUESTIONS . _
Y How online public access cata.logue differs from conventlonal card catalogue?
2) What are the features of an online public access oatalogue‘?
3) Whatisa scarch stratcgy'? Explain with examples with, special reference to OPAC

4) Explam Boolean operators and how do they help in narromng or broadenmg the:
- search. Give examples ' : L

[l. SHORT NOTES

a) Web OPAC

b) Querying on OPAC
) 23950
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T UNIT 7 LIBRARY APPLICATION SOF TWARE- -
| SERIALS CONTROL AND
CIRCULATION o

.lStruLIure | )
7.0 Alms a,nd Objeetwes :
7.1 Introduet:on '
| 72 Serlals Controt - .
o 721 Peeulla.ntles of Senals Management
B - 7.2.2 Workflow in Serials Control L
723 P.redietiVe A/lg_orithm for Claims Management
724 'Fe_ftfures to Look for in Serials Module .
73 Circulation Control
o 7.3.1 "Automated C_ireulatioo Functions
| 732 Circulaﬁon Data Management |
733 Circulation Parameters
| 134 Workﬂow in Clrculatlon Controi
-7:3.5 Users vis-a-vis Clrculatlon Control
| 73.6 How Does the Barcode System Works
7.3.7 Query Possibilities in Clreulatlon _
- 7 3.8 Featires to Look for ina Soﬁware Package :
7.4 Let Us Sun Up “
15 "Referenoes '
7.6 Assighments

7.7 Model Examination Qucstions .

70 AIMS AND OBJECTIVES-- e

Thrs umt 1ntroduces various routmes n computerlzed serl.a,ls control and e1reu1at10n
modulcs. The unit also descrlbes wonk flow file managemem and finer pomts to look f'or n
thesc modules. '

After studying thls tinit you ehould be able to

& describe work routmes in elreulatlon “and serlals control modules of a computer
softwar¢ . :

e bnng out the ad\:antages m a compu terlzed cm:ulatlon system and serla,]s control

e _appreelate the ﬁner pomts of the hbmry software as usod m these modules
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7.1 INTRODUCTION

" Serials form an important part of the eoll__ecti_on of any library and substantial funds

are allocated. for its acquisition, control and usage. ' Automating scrials 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 computerlzatlon of circulation
. tasks is relatively very simple and casy. A thorough look into various aspects ‘of these two -
important activities with a viéw to automate the manual processes will be very helpful '
Succeeding sections deal with speerﬁe aspects of serials control and erreulatron control.

7."2 SERIALS CON_TRO;L'

oA senal is a pubhcatlon in any medrum tssued i successive paris bearrng numerlcal "
‘or chronological desrgnatlons and mtended to. be contmued indefinitely. - Serials include

periodicals, newspapers, annuals (reports year books etc.) the joumals, memoirs, -

proceedings, transactions, etc. of socictics, 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 compuiter because of the unpredictable nature of the serials, while others claim
that it is this unpredlctabrhty which makes serrals a good oandrdate for oontrol by computer.

‘While we dlseuss Serrals control two distinctly drfferent issues are to'be taken into
aeeount The first concerns b1blrographrc control of serials. This work involves maintaining a
registry of all serials published in a country so that thee could be good bibliographic control.
' A551gnmg ISSN number for example would come under this category. Such activitics, which -
we can consider are of Bibliographic Contro! or Management of Serials can best be done by
N\atronal Apex Libraries and are not the main concern of Individual libraries. The second type
deals with Procurement,. renewal, regrstermg reeerpt of, controlling payments relating to
serials etc. These activities are of interest and concemn of Individual libraries. In thls Unit we
are taIkrng about Computerrzatron of Serrals Procurement and usage etc.

7.2.1 Pecullarltles of Serlals Management
~ The rnherent problems of controllmg serra]s are varlous and include:

o the exelusrveness of senals as most of them are not pubhshed by commereial
" organization;

o the tendency of serials to change name, dwrde into two or. three separate pubhcatrons
die and lay dormant for several years

e the dlfﬁculty n bemg aware of whlch issues have not yet been received although they
have been pubhshed and whether ornot a clarm should be made to the Suppller

» possible changes in publrsher _ o o .
e the appearance of speeral issues, supplements 1ndexes etc.
e the fact that some serrals are’ grﬁs or exehanges
/

o the phys1eal problem of stormg or c1reulat1ng mdlvrdual issues.

. bemg aware of thn all the issues of a volumes have been recerved and 50 need to be
mads ready to be sent to the bmder - "

. Changes n subscnptron rates
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library ong has to take care of issues and returns only. But in the case of serials, 4
of subscription, each’ and every Issue poses problems like a book. e

serials in the 1960s with most systems. depending’ on punched cards and
-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 effecti
Integrated Library Application Packages take care of" Serral Management requ
these work on Desktops and PCs. :

7 2. 2 Workﬂow in Serials Control

than. those of controllmg a collection of monograph These requirements include:

on titles, subject, location, suppller etc,
( i) Serials Check-ln )

The general steps for any serials check-in system lnolude
. identifying the serial and_ﬁndmg a local record for if, -

—

N R W

~ Changes in coverage scope language format of pub-lication: etc
' Discontinuation of pubhcatlon : " '

. Cessation of or gaps in subsorlptlon to certam senals by.the library .

‘sending the claim for an issue which has not arrived. -
dispatching all the issues of a volume when complete for binding.

- circulating or routing the issue to those who wish to receive it.

.Ava11ab1]1ty in CD Onling, Floppy or Pnnt formats

Because of the several problems. mentioned above semls management is: Very
drfﬁcult Moreover I the case of a book, a book is purchased once and till its Iifetime in- the ’

ﬁer payment

Despite such inconsistencies, computers were first used to assist in the control of

- The basic requirements of a serials control system are similar to, but n

sclecting suitable titles for.purohase. '

generating purchase orders. As majority of serials subscription are
previous orders and s0'an automatic prompt 1ndrcatmg when a subscnptlc

ﬁnanoral matters and chargmg the approprlate accounts..
receiving issues and olarmmg for issues not recelved _ |
kecping ourrent and accurate details of scrials holdmgs
allomnrr access to detarls of current holdmgs | .
ailowin 3 individual issues or bound vqumes to be borrowed from the coll
organlzrng for eompleted vo_lumes of serials to be bound.
producing management information reports.. oL
Allowing mdlwdual issucs to be sent on (':irc'ul.a.tion
Preparing recent list of additions of serrals |

The majority of computer -based serlals systems are desrgned to produoe

recording the receipt of the issue which has arrived. |
marking the issue as appropriate. o
updating the master file of serials holding.
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(i) Suchn:ptian Routines

- As with conventional beok acqumtlons wmpﬁter can be used to minimize- or
eliminate the labour intensive sortmg, filing, and other - paper handimg work routmcs
associated with manual senai processirig. Most  scrials control  systems support so'ne
combination of order preparation, check-in of received issues, claiming of missing issucs,
preparation of bindery orders, and reports. Order and renewal preparation are typically
performed online, although purchase orders and renewal orders are usually printed in batches.
Received issnes are checked in at termivals by retrieving the approgriate serial record and
modifying designated holdings fieids. The most flexible systems simplify data entry by
displaying information sbout an exceptional issue, including the volume and issue number,
cover datc and number of copies anticipated. The workstation simply modifies those data
elements requiring corrcction when all modifications are completed; the new record enters the
serials data file. '

(i} Budget Maintenance

~ Budget maintenance is an important component of the serials management. Serials
. module must provide for maintenance of more than one burdget category in varying currencies.
It is also expected to provide for dyna‘mc conversion o local .currency before commutting the
expend:ture Budget files must have query facilities. Routines must be so written that when
required an order could be processed by dr awmg funds from more than one budget head.

fiv} Other Feature of Serials Coniro! Syetem

Unlike crrculatlon control and to a lesser extent acqulsrtmn whjeh are characterized
by a well defined predictable sequence of work st_cps performed in a predetermined order ov a
regular basis, serials pose.certain problems. Serials processing tasks are complicated by a
varicty of exceptional circumstances, which must be anticipated in the design of any
automated system. While bibliographic -and other ‘data ‘pertaining to monographs remain
- refatively stable once entered into compufer storage, it is a rarc seral record -that will not
eventually require some change in title, publisher, issuing agent, frequency of publication,
numbering sequence, or other attributes. Such changés can -make obsolete a computer printed
union list, compiicate the development of 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 the demgn effort
and cost are correspondingly increased. BN

7.2.3 Predictive Algorithm for Claims Management

Pred1etmg when the issues of a serial are due in a library is difficult. Most sertals .
control systems alert the serials librarian to the fact that certain issues have not yet arrived and
leave the librarian to decide whether or not a claim for that issue be sent to the supplier. It is
relatively casy to alert the serials librarian in the journal issue registering process. It is done
by checkxng whether the number of previous issue registered is one less than the present one
within a given volume. In most pI’aCth.il situations this will not be sufficient as non receipt of
several issues in a ‘:equence would mean not being alerted over a long time. ThlS may result in
non-availability of rrm,smg issues for replacement

Some systems generate the expeeted dates of the Joumal issues whenever an order 13
processed. The journal periodicity, subscription start and end date are supplied cither 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 prace
periods are stored for different journal frequencies. That is grace period for claim gemrauen_"
for monthlies may be one month and for quarierlies two or. ihree months. ~ Seme sysiems
require the operators o key i the expected arvival datcs in the journal master file. This may
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" prove to be cumbersome in case of journals with higher frequency, that top when the total -
journal subscription figures run in thousands. Based on information stored in serials holding
records most serials contiol system will also-prepare bindery orders, print s§bscripti0n slips, -
check in items on their return, and print elamung not.ees for 1tems that have not been retumed
from the bindery on schedule . -

7.2.4 Features to Look for in & Sernals Moduie _

-

_ Apart from the usual -routines of senals control a good serials control module is
expected to fulfil some of the followmg requirements, | ' '

The system must pr0v1de _
;0 within serials records for issue rhronology, enumeratlon, and rece1pt date.

¢ forthe rece1pt of muitiple issues m a single transaction.
. operator ovemde of expected ISsue number and date._
e arouting list fer eaeh copy of each issue reeelved

. automattc generatlon of claim notices when a missing 1ssue is 1dent|ﬁ£.d§

. automaj.le generation of bmdery orders. elther on demand or automatlcally when the
volume is complete '

. automatlc generation of renewa.l alert notice several months in advance before the
expu‘y ofa subscnptlon :

* complete budget accountmg for senal subscnptxons |
* ‘see'and ‘sce also' pointers in OPAC for previous and subsequent titles. |

¢ processing’ supplementary bills and credit notes’ glven by vendors

¢  reports of accountmg, subject-mse titles, holdmgs data, and other ltzrgs. .

& Report on serials in varlous stages ‘on dlsplay, under routmg or circulation, ready for” -

issue, with binder etc
e Provide for procuring serials .against standing 'o_fders

»  Ability to switch from within a module to another area casily and get back.

7.3 'CIRCU_LATION CONTROL _

Clrculatlon control is one of the most widely automated library operatlons. It 13 often
the first activity that library considers automatmg It could be because library circulation
contrel system has an obvious resemblance to inventory management pro¢essing systems
~which has been successfully automated in general busingss applications. | While specific
circulation policies and procedures may be subject to cons1derable local w;; ion, the major

component of circulation control - issues and returns. - is typically. perfe d in a straight -
forward manner that is relatively easy to understand by system analysts lacking formal library
- training. Even from the library side its interest in automated circulation contro] is in large part -
based on a long standing awareness of the problems inherent in manual circulation systems.
* These include Iabour intensive and time consuming record keening work routines, inaccuracy,
hlgh personncl turnover, inability to generate stat}st:cs about o culation activity, and the lack

112



of interface between cn-culatlon ﬁles and the’ hbrar_w, ﬁ]es W]llch contain mueh of the same
blblxographlc data : :

731 Autnmated Clrculatlon Functwals :

John Corbin glves the chart below in his book Impiemenrmg the Automated Lrbrafy System .
and classifies issues, returns, renewals, recalls, fines, queries, overdue books, and database
maintenance as the activities and the spemﬁc 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-due-certificates, automated
attendance registration, etc. Data management in circulation riodule varies with the module design. -

. AUTOMATED CIRCULATION FUNCTIONS

No | Function - - ) Sub-Category

Charge - B . | Regular
L ' { Special

Discharge _ With Ttem -
' E Withont ftem

Renewals - - . ] ‘With Iem
o -+ | Without Ttrem

_ . _ .Reserve Item
Reservation . _Update Reservation

' " Delete Reservation
Print reservation Notices

: Enter Recall Notices
Recalls a - . | Update Recall Notices
o - Delete Recali notices
Print Recall Notices

Fines ' .
Enter Fines

Update Fines
Delete Fines
Print Notices

‘Queries .t '
Queri Borrower’s Name / Number -

- Author Title-
-Call Number -

Overdue Books | compite List
Print

Datebase Mgmtenance Add Borrower

Update Borrower
Delete Borrower

7. 3 2 Clrculatlon I)ata Management

All computenzed circulation controf systems maintain ﬁ.es of machme readable. data
pertaining to a library's circulating COHPLUOH and its borrowers. Collection related mform“tmn
includes both blbhographlc and ddid 0’1 aumber of copies.
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(i) {tem Data File

Blbhographlc data ﬁles typncally contain one record for each ftitle, rtlegardless of the

‘number of copies in the library's collection. An item data file contain records ﬁertalmng to the

individual coples of specific titles which the nbrary OWns, Suoh item records - which may

 inciude copy numbers, ‘barcode numbers and copy location - are essentlal to the circulation

|
a.ctlwty since the librarics circulate copies rather than blbhographlc entities. Whlle 1ntegrated

systems can eﬂ'ectlvely utllxze the’ catalogue data file for circulation transactions as well, the 7
single purpose circulation systems aehleve the same by crea.tmg the short records elther m .
a.dva.nce or at the time of clrculatlon : '

| (i z) Borrower File

. While specific file structures and contents will vary from product to product all pre-
written circulation software packages, and tuinkey 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 a.ctlwty, borrowers category,- borrower number, an indication” of; the dolmquency
status with a reason for delinquency,:a count of the number of 1tems ctrculated and message
field with a provision for a few lines of text '

(' i} When to Input Borrawers'Data .f

‘Bibliographic and borrower files ¢an be established in elther of the t /o ways - before

- cirgulating any itern or. as individual: 1tems are circulated for the first time. Though the former

alternative is preferred it may prove ' be lmpractlca.l or econonuca,lly mpossnble in case of
large university systems or pubhc llbranes , : ‘ :

‘Absence Vs Inventory Systems

When the entire lerary holdmgs are available in the database of books, the system of -
circulation ‘control is called Inventory. system This is most useful feature. In carlier days,
Circulation” Systems used to make notg of books that are on loan. That is: ‘details. of a book
issued our arc noted into the system during the first time a book is 1ssued Such a system is
called Absence System (the book is absent in the L1bra1y) '

7.3.3 Clrenlatlon Parameters T =

We have noted earlier that. all clrculatlon system pre-written or turnkey - support
three broad types of operations: -charging ‘and discharging, on' line file enquiries and off* line

- report prodiction. 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 paraieterized s6 the individual libraries can specify loan periods, fine procedures,

reservation and recall limits, remmder frequency in case of late returns, managcmcnt of erring
members, etc. : o . ‘

7 3 4 Work Flow in Clreulatlon Control

If c1rcu1atlon control 'is unplemented as one of the appllc ation’ module in a
multifunctional integrated system it is usually accorded the highest priority so that chargmg
and discharging will be performed before catalogue searches or other operations. '

| i) Chargmg and Dzsckargmg

Charging procedures . are typlcaﬂy stralght forward.” After runnmg a command or

choosing a menu option to put the circulation control system in the chargé out mode, an

operator first scans the barcode labels on the borrower identification and i;ltdividual ttems.

When the bar code label is absent or damaged these identifieis can be key entered, as item and
borrower identification are entered. Most circulaiion nioglams “automatically check for

exceptional conditions, - whlch will temporarily or permmtently biock tllle charge out
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outstandmg ﬁnes borrowers who have exceeded the - hbrary prcdeﬁned charge—out lumts '
items reserved for other users, and items which were nevér properly charged out. To reflect’
the in-house use of hbrary materlals in statistical reports some systems pcrmlt the dlschargmg-'
of items removed from shelves for n-library: readmg ' : '

ii) Overdue Items _
When overdue items are checked-in, systems typically calculate fines for immediate
coliection. 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 w111 mncur before c1rculat10n .o
privileges are revoked. . ' S SRR

iii} On Line Dzsplay of Records

“To facrhtate completion of specrﬁc mstructlons all systems support the online
retricval and display of bibliographic and borrower records by’ barcodes. In case, the

circulation control is implemented as an integrated system -of. components, ‘bibliographic -

records ar¢ usually retricvable by accession number, borrower data retrieved -is usually
combined with information derived from the brbhographlc and copy records wrth which
borrower records are lined during the charge out actmty . : B

iv) Reservation

Most circulation software also supports the tltle reservation at copy level Statlstlcal
reports provide information that is useful for knowledgeable collection development as well as
management of the circulation activity itself. One of the important reports in this category
.. could be the one that prowdes crrculatmg titles by speolﬁc call number ranges which can be

generated for specific time intervals, The crrculatlon soﬁware is expected to.generate, recal] :
overdue, fine, and similar borrower nofices. :

7 3.5 Users vis-a-vis Circulation Control

Manual circulation system places much of the work loacl on borrower who usually
fillsout charge slips. There is typically. fittle. or. no relationship between a manual circulation
system card files and a library's catalogue or other records -which contain much of the. same
bibliographic mformatlon In addltlon computerlzed system can validate. the transaction inia -
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 desrgned_ specifically and exclusively for circulation’
control. While such single purpose systems remain available; -system: analysts ‘increasingly
emphasize 'integrated -tumkey systems and software packages which combme circulation
- control and other capabilities. . :

: An integrated system utilizes a single 'bibliographi'c“da.tabase to support multiple
- library operations. However, in actual practice integrated systems encompasses a varicty: of
_ multlﬁmctlonal products, some of which employ multiple databases to support dlfferent tasks -

7. 3 6 How Does the Barcode Works" _

Barcode is a way of symbolically representmg digits and alphabets through a series of .
bars. There are several types of barcodes like Codabar, Code 39, Interleaved 2 of 5, Code .
128, etc. These varying barcode types can be printed opting low, medium or high densuy bars.
- When a decoder wand or a laser gun is run on barcode the coded digits/alphabets appear on
the computer screen afier being decoded by an interface to the keyboard. Once the accession
number or other decoded information appears in a specific field, the software takes over and
performs a sct of commands, such as drsplay the title correspondmg to the number and
validate its circulation status, etc. o
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* Generally the Accession Number or such Unique number is used to identify a item
(book, journal issue or CD etc). Bar Code labels are pasted in convenient places in the book
(say, spine or inside last page etc) such that optical scanning is easy. Software/|system allows
for manual entry. of the accession number in. circulation or other work. This® ‘becomes - Very_
essential when bar code Iabels may be absent o damaged during wear and tear, - N

Adva.ntages of Usmg Bar Codes are: _
s i automates data Entry and minimizes manual work
‘. Ehmmates data entry EITOTS
. Speecls up c1reulat10n process.
7.3.7 Query Possnbllmes . S | - . R
| ‘Typically circulation medule should answer querles such as;
‘What titles are on loan to a- given user
Which borrower has a particular title;

1

2

3. What are the titles due for return;
4. What books are overdue
5
6

What titles are reserved for users;
: When isa reserved title expected
Manual c1rculat10n system cannot readﬂy give answers to these questions. Automated

systems generally answer all these questlons and mbre, serving beth the librarians and the
users better : |

7.3.8 Features to'Look for i Circulation Software

The al ove descnptlon shows the general procedures in a circulgtion module.
However, these features are implemented in different library software in vatrymg degrees The
following are finer p01ms that add value to a mreulatlon module.

Does the elreula'i:lon -system

> As part of the mtegrated hbrary system interface with the OPAC - l
® . Deal efﬁc;ently with the peak issue rate w1t11 an acceptable response t1m
e Allow for parameterlzatlon and to what extent

¢ Allow to create modify or delete borrower reeord on-line at the isste tennmal

. Cheek borrower status and provide clear wsuaUaudltory signals to the operator of any
exeeptional condition, including excessive number of book issues, fines/foes owed and
permit supervisory override, : ‘

® Validate whether the material presented at the e1rculat1on counter 1h allowed to
circulate before it is issued and also verify whether it is reserved for another person.

. Caleulate loan periods and due-dates aeeordmg to the types_of borrower, types of |
material allowing for holdings. - c

*  Allow due-dates to be ehanged on-line.
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. Calculate and dlsplay new due dates for renewals and in the process vahdate whether' |
the said title 1s on rese”vatlon and act accordingly. :

¢ Allow modification of reservatlen data, meludmg cancellat on of reservatlon at hbrary
discretion and produee notlce to be sent to borrowers

¢ Purge cleared transacnons on a regular basns with the retention of hlstoncal data for
management information only

. Calculate fines beginning with a spemﬁecl minimum amount and endmg with a
specified maximum. : -

. Allow to spemfy the number of days to walt between generatlon of overdue notices.

. Prowde St&tlSthELl reports about issues, returns, reservations for a glven period and
-number of unique titlés borrowed and also number of times a given t1tle was 1bsued

74 LET US SUM UP

We have seen the importance and need for a{utomating of serials management and
circulation’ activities in a library. Features expected in a good package have been listed.
- Details of Werk flow, functions that could be antomated wee discussed. Some information on
Predictive Algorithms, use of Bar coded labeIs ete have been seen, LIBSYS has béen given as
an example.
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7.6 ASIGNMENT'

Visit a Library where both serials Control as well as Circulation Control have been-
-effectively Computerized. 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

1. -ESSAY QUESTIONS .

L

. €). Absence and Inventory systems .
“d) ‘Vagaries or unpredictability of Serials

: 1) Why computerizing thc scrials control is difficult? Descnbe the work| fiow in senals

- control.. What reports are gssenual reports in a serials module? = - -

2) What are the circulation parameters required in circulation mddtilé?l"EXplain how

- barcodes help in circulation work. Give reasons why Computensed cnrdl,ulatlon control :
is superior to Manual system, S S

3} Computerisation of Circulation Control is easy .while Computensatlon of serials |

Management is very difficult. Explam dcscrlbmg the features of an automated sva,tem .
~ and its rcqulrements ' SRR S ;

.SHORTNOTES | - S
" a) - Predictive algonthm o '

- b) - Barcodes in Circulation \-v'ork‘ Lo o | ‘
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UNIT - 8: USE OF COMPUTERS IN .
INFORMATI@N SER‘VICES

Stmctur'é L
8.0 Aims and Objectives
8.1 Iniroduction |
8.2 Cla'ssification, Indexing _and _’Ihesau'rﬁs_ Construction
- 8.2:1 Con‘rput_ers inClassiﬁcation Work R
8.2.2 Automatic _Ind_exin"g : '
823 Thesaurtrs’.Corrstruct'_ion' |
83 CAS, DI, Translation and Refercnice Servics
8.3. 1 Current Awareness Serwce
. 8 3.2 Sclective Dlssemmatlon of quonnatlon o
8.33 'Translatlon Service
. 834 Referenee Servrce
8.4 Databases and Lrterature Searchmg
8.4. l Databases
842 therature Searchmg
8.5 Let Us Sum Up
86 Refereaeés

C 87 'Mod'el:Exa_Jhirlatien Papers

8.0 AIMS AND OBJECTIVES

=X

Computer based 1nf0nnatrlkon services prowde faster access to. information. Libraries
and informatiof centres are slowly replacing the manual based classification, indexing,
information retrieval systems etc., with the automated systems. In this Unit you wﬂl learn_ )
: about the computer usage in mfommtron service related aet1v1tles : '

, Atthe end of tl-us unit you will be able to
e appreciaie the need for using computers in these areas
‘. explam the roie of IT in library classrﬁcatlon indexing and thcsaurus construction
° descrlbe how computcs ca,n be useful in CAS SDI, reference & translation work ,
_ \6' explain’ the basics of brbhocraphle and library catalogue based databases

‘e discuss the mtr!cacses of Hter ’tture searchmg Using Onime and On-dlse databases
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8.1 INTRODUCTION

In this Unit we shall ‘discuss the rol¢ plaved by computers in rendering various
~ Informatios Service related activities in a library. As we have seen earlier, House keeping
functions such as Acqult‘onS Control, Serials Control, Circulation Control, Cataloguing,
Binding and sumilar “behind-the-screen-activitics” are generally discussed under the heading
Library Automation. Most of these tasks do not cail for much of brainwork and are normally
clerical, mechanical and routine in nature. There is another group of actmtles in the library
' that fail, under the category: “Information Services”.- Hems uader this group are - Current -
Awareness Service, Sclective Dissemination of Information, Reference Service,
Classification,; Indexing, Thesaurus Construction, Informatlon retneval basecl on Databases,
Translation etc.: : :

_ Though Intelligence related activities are difficult to be'pr(;\cesscd' ’with_ computers
there are very many areas where computers can simplify. our work. Keeping this in mind, let
us look into some demﬂs of each one of the above mennoncd Information serwce related
actmtles

8.2 CLASSIFICATION,' INDEXING AND THE‘ISAU_RUS .

. Computers are used for a numbcr of llbrary operations and services, like class1ﬁcat10n
work, indexing and thesaurus constraction. '

~ 8.2.1 Computers in Classification Work

As a result of extensive availability of computers, librarians stand to gain

- Classification work also. Classifying is an intelligence oriented human task. Looking up the

DDC Edition 21 in paper book format is pretty difficult and time consuming. DDC21 is

available in CD as Dewey for Windows (V 2.10) from OCLC Forest Press. Using this CD one
can search the DDC book under

1) Relative Index (Words or Phrases);
*2) Captions (Words or Phrases);
- 3) Library of Congress Subjec‘r Headmgs (Words or Phrases)
-4) Dewey Numbers ' S
5) Basic Index (Excapt LcéH)'_.

One can have a dlsplay of the screen under four user friendly modes 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 -
Windows is a great help for classifiers, :

* Many experiments have been carried out in automatic book classification but as of now -
computers can only be some addltlonal help

3.2.2 Automatnc Indexing

. Automatic text ana1y51s bocame a subject for serious research in the late 1950s and a
major focus of activity within the then emerging ficld of Information Scnence There was the
desire to provide faster and more comiplete access to the scievtific and engineering literaturc

-and to conirol the mfo_rmatlon 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 mmbers Studies on auiomatic mdexmg blossomed during this pericd, as did
studics on automatic abstracting, automatic (maching) translation, a,nd various other
information processing and retrieval activities.

What constitutes Automatic Indexing?

For computational purposes, 2 word is defined as a sequence of symbols, cither
alphabetic, numeric or punctuative ,separated by spaces on both sides. Assuming. that the
words are it 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 document 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 in a document or in the entire dava base and can print
list of words, ordered alphabetically or by frequency of occurrence.

Trncation (removal of prefixes and suffixes from the stems of wmds) makes it
possible to count all appearances of the same stem as one word type. For example, programs
can combine the counts of the stem 'index' with the counts of indexes, indexer, indexing.

The term automatic indexing means the mechanized selection of index heacags from
a natural language text that has uot been specially edited. If the index terms are selected
manually, the computer can play a s:gmhcaut role in the production of book and journal
indexes. :

Procedure for Automa‘m Indexing

A number of investigators have developed proccdures to aid the human indexer by
automating the clerical tasks associated with producing an index once the subject headings
have been selected. First, an indexer marks the text to identify the subject headings. The
indoxer then prepares a scparate list of them. The entries need not be listed in the order of
their appearance in the text, they may be scrambled, as long as their identifying numbers are
correct. New entries may be added and old ones deleted. Cross references need to be indicated
and worded correctly. Proper names have to be inverted and listed in full. These are then

_input into the computer. It is necessary to distinguish headings from modifications; to bracket
words and phrases that would interfere with alphabetisation (such as introductory articles,
conjunctions, prepositions and some pronouns). The list 1s processed by a computer program
that alphabctises the entries, coordinates and arranges the component parts of the entries,

* eliminates redundanciss, places cross references in the proper places and provides anpropnate
punctuation.

Indexing in BNB using PRECIS

Indexing is very important in an information retrisval system. British Naiional
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 examimes a document,
decides what it is about and records '

a) a string of termg that paraphrases the subject

b} the accession number of the document _

¢y the PRECIS instruciion codes and role operators o ensulrc that correct index
d} cntries are ger'erated '

e} Refercnce Indicator Numbers (RINS) which instruct the computer {o c:{trewt

f) from a computer stored thesaunas, the See and See also references approprl ate

-,
b
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g) to thy terms in the string and - - | R
h) a subject indicator Number (SIN) which identiiies the location at which the

1) indexing data will be stored for future use.

The implements the mdexer's computer decision, generates the index entries and
references, sorts these alphabencally and generates a magnetic tape that can be used for
searching and phototypesetting. :

The manual mdexing of documenis for input into computer based mfnq‘mat:on storage

and retrieval systems contribufes greatly o the cost of such systems. Maching processing of

text and produlction of word indexes is relatively inexpensive. Many blbhographlc data bases
can now be scarched on-line, and retrigval services being offered by Lockheed System
Development Corporatlon efc., mentioned under the sectioi “Databases and Literature
- scarching” are using automatic indexing methods.

Indexing as a part of Word Processing
We often prepare multi page documents, say a manuscnpt for a book with several

chapters, using popular Word Processing Software like MS-Word.  In suchl cascs, wWe can
always find some wutility to prepare Table of Contents, Indexes etc autom.aﬁncally

In M5-Word, for example, you can prepare an Index for an entire book in a matter of 3

minutes. One can mark words or phrases or paragraph headings as Indexable entries. Whether
Index has to be presented in Indented style or Merged and whether presentation should be in
single or multiple columns etc can be mentioned. Similarly Table of Contents can also be
* prepared. One important advantage of automatic Indexing here is that when a new section
paragraph or chapter is added, only the index entries for updated pages nead to be made.

8.2.3 Thesaurus Construc’sion

|
A thesaurus is an organiscd list of terms from a specialised vocabulary arranged to

- Tacilitate the sclection of synonyms and of words that are otherwise related.| For reference
retrieval systems, the thesaurus is used to brmg the vocabulary of the searcher into
‘coincidence with that of the index.

Thesaurus design is complex and may be approached from several divections. Most
thesauri (plural of thesaurusy are special purpose in the sense that their terms are chosen from
the vocabulary of a particular discipline or database. For each listed term some relations may
be included to indicate other terms that have identical meaning and are called synonyms, terms
that arc 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 uscd
-~ to indicate homonyms, which are words that may be used with several different meanings. A
thesaurus does not necessarily contain definition of terms. When used with a particular data
base the purpose of a thesaurus is to acquaint the user with the relevant vocabulary and with
any rules that have governed the choice of descriptor vocabulary within the data 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 .

fairly simple nature. For discussion of the problems involved in productlon aljf thesauri, the

student is expected to be familiar through the' unit cataloguing and mdexing'. Henec the same

is not discussed here. Only a few examples are given here from a 7 hesaurm of Lngineering

and Scientific Terms (TEST) issued by Engineers joint Council.
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Most of the blbhographle databases develop thelr own ﬂlesaurus and prowde
descriptors based on thﬂsaurus in each record to enable access fo the record through the
' deserlptors : '

EXAMPLES OF THESARTS DISPLAYS '

 Examplel - ~ Example2

 Coaxial Cables 0901 | Cobalt Isotopes 1802
UF Coaxial lines . BT Isolopes
Liquid filled coaxial cables - ~ Nucleides.
BT Iranstrﬁssien lines -~ : NT Cobalt 60

RT Cobalt

RT Power lincs
Submarine cables
Telegraph cabies
Telephone cables

‘Coaxial lines
USE Coaxial cables

| - UF - Used For
BT - Broader Term
'NT — Narrower Term
__ , RT - “Related Term and
| _'USE ‘Preferred term

8.3 CAS, SDI, TRANSLATION AND REFRENCE SERVICE

- Computers - are extensively used for information services like Current- Awareness
Servlce (CAS), Selective Dlssemlnanon of Information {SDI), Reference Service and for
providing Translatlon Services. : ‘

- 83.1 Current Awareness Service (CAS)

Current Awareness Service consists of alerting the reader about important and interesting _
documents, news, non book materiais elc on current topics of interest at periodic intervals. Tlus can
be done manuzlly. or using computes. In this section we will see some aspects of computer generated
Current Awareness Scrvices,

Most libraries keep their customers informed of latest acqulsltlons through Current

' Awareness Bulletins. This could vary from simpie Monthly List of Additions to sophisticated
Documentation Lists, Manual preparation of lists involves time consuming and arc crror .
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 etc. A

tailor made Additions List can be printed out at periodic intervals and many systems even
- permit direct dispatchi of the List via email te patrons concerned. :
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The circulation module of Library Scftware Packages normally allows:one to prepare

a list of new arrivals of specific journals and newsletters in a Hbrary. This could be done on: a

daily basis of on weekly basis ad the Lists circulated or displayed. Computer generated Lists

arc acourate, timely and are amenable for corrections, dispatch via email etc: Many journal

- producers make availablc on their web sites Table of Contents or Conients Pages of their

journals. The Contents Pages are sent by email 1o interested individuals. One such example 1s

the Contents Direct Service from Elscvier Publishing Company. lel'al'leb could subscribe to
these services and make copies available locally to all users. :

fnstitute of Information Science, Philadelphia, USA brings out several well known
journals under the series, Current Contents. These are 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 _]oumal Ltles that are subscribed by
the library or only those that are in English Languoage.

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
henefits. SDI consists of several steps: User’s profiles describe and define the users literdture
requirements in detail. This could be in the form of keywords, Boolean search expressions,
specification of language, geographic or format limitations ctc. A database of Currently
available or procurable documents is also made available. This database has special fields for
keywords, descriptors, thesaurus terms, language etc. Through a search mechanism, for each
user, documents matching his specifi¢ needs, as per user profilc description, are retrieved and
listed out, The list is then distributed via ordinary mail or email. Users generally provide
feedback on the usefulness of the service. Corrections to be rnade in the user profile are
received and the profiles are updated accordingly. The process of refining the user profile with
the help of feedback continues till a perfect SDI Profile is made for each user.
Some Issues Conceming SDI Automation .

. Most standard Library Integrated software solutions {as compared with tndividual
medules for Ci culation, acquisition etc) provide SDI service. Libsys, a well-known Library
package offers SDI as a routine service. The Librarian can define the uscrs interests in the
SDI profiles in terms or keywords to be matched. The pericdicity of running SDI, the
blbllographlc data set that must be searched {Books, Joumal articles, patents etc)

Time Langnage and geographic limitations 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 dispatched 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 locatinig items scattered in
different journals.

Another distinct advantage is in terms of Matching, Matching of document proﬁle
with User Profile, with the help of a computer can be achieved inmany ways. If a user’s
proﬁle say, contains, fen keywords, you can specify that if at lcast three out of teh keywords
match then a hit occurs. You may say that afl the ten key words must match with keywords 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 techuiques, probabilistic’ scarches, concept based
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searching; searching- based on statistical methods etc are all possible; Compnter matehing,
~ especially sophisticated methods, are feasible and practical. Manually this is not possible.

However, there are certain disadvantages too. Matching; being 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 taken care of quickiy, user is likely to be
frustrated in getting useless output. '

Alternate ways of Providing SDI Service:

A library can think in terms of providing SDJ service elther domg it in house or
buying such services from extcrnal agencies. For instance, National Centre for Scnence
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 usnally provides for
standard queries {well defined user profiles) to be stored and run penodically against the
updated part of the database. This service is nothing but SDIL WINS PIRS is one such
CDROM database searching software providing SDI facility.

Differences between SDI and Information Retrieval

In the case of Information retrieval a large database of past data is searched for «
specific 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 current records are searched. User’s
information needs are more or less static for a certain length of time say for a year or till a
proj eet is completed. In both the cases of SDI and IR, the searching process is similar.

8.3. 3 Translation Servnce

A library may have documents in more than ore. language Often 1t is necessary to
translate research papers, patents, standards -etc from Engligh into another language and vice-
versa. Translators need to be very proficient in both the languages (source and the target) and
also possess adequate subject knowledge of the document in question. Human translations are
therefore very time consuming, difficult and costly. Computers can, play an 1mportant role n
this arca also. : S . : : | |

Language Fonts: Pre-requisite for Translation

Before thinking of using computes for translation, it is necessary to have the facility
on the computer system to display, edit and usc foreign language characters in different fonts.
Word processors for Indian and Foreign languages are. available. MS-WORD, a popular
Word processing software from Microseft, has a facility to configure the software to handle
different langnage character sets. It follows a Coding system called 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, Pun_]abl Marathi, Assamese :
Bengali and of course English.-

. Center for Development of Advanced 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 Aided Translation and Automatic Transla’non

Computers can be of great help in language translation. Computer Alded Translation,
_automatzc machine translat1ons are talked about in this connection. In the first case computer
simplifies the task of the translator by providing on line dictionaries to give instant help. For
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exa.mple the are pocket sized calculator type of Translators intended for travelers Such
devices help translate most commonly used words and phrases needed by @ traveler in a
foreign country. It serves as an Instant chtlonary giving equlvaients I many languages

Ready Made Transiation Solutmns \ \ :

Certatn systems provide rough and qmck transiation of words ad phrascs This cuts
down the translator’s task considerably, There are sites on the Internet like www.altavista.com
that help vou get translations of text from and into several European lanpuages including
Engllsh French, German, Spanish, Italian and Portuguese. However the amonnts of text you
can get translate is limited. Another wcb site on the net where high quality, smali quantity, free
translation service 1s available is: www.reverso.pet. '

There are a number of comunercially available sturdy translation software, iTRANS s

* . one such software. Complete text-to-text autormatic machine translations have also been tried

out without human intcrvention. But their success is dubious. Librarians nced to bother about
sources for translations, Language dictionaries on the Web or on CDs,. Directories of
Translators ctc. Computers are of great help in these areas too. |
. |

-8.3.4 Refercnce Service ‘
Traditional reference service prowdcd by librarians to their clientele requires face-to-

face contact, conversations and discussions, understanding the query, scarching the library
holdings and finally giving what the user wants. Thus it is highly human oriented and can not -
‘be replaced by computers. '

" The reference librarian has to rely upon reference sources and most of these reference
book are nowadays available in soft copy in computers, His task becomes much simpler at the
searching stage, especially for short range queries. Morcover, as an intermediary training in
the art of searching, the librarian does a better job than the reader himself.

One of the important resource types on the Net is FAQ. FAQ stands for Frequently

Asked Questions. An FAQ contains a large number of frequently asked questions and answers

too ca selectzd topics. The arrangement of questions follows some useful order. A collection

of FAQs anc. ¢ smpilation of FAQs resulting from active reference service w:lll be very useful

in this task. Organization of large FAQs in themselves pose & lot of problems| and a librarian

is equipped to handle such jobs. FAQs help in shortening the time nesded lin Long Range
Reference service.

8.4 DATABASES AND LITERATURE SEARCHING

Databases are created for storing large quantity of data. The information searching
and retrieval is done using the databases as per the user needs.

8.4.1 Databases

A Bibliographic Databasc is an organized collection of a large number of files. Each
file contains a number of records. A record may contain a number for fields, each field
representing a small bit of information, say, author, title, publisher etc. Thereicxists a logical
relationship among various records and different files. Data that had been stored in numerous,
totally mdependent files are combined into one-file system that is called a dafabase.
Databases are created for information retrieval purposes. Vast data that is generated is stored
i a database for its eventual retrieval. On line searching and information retri¢val is based on
a database. These databases are the result of mutual cfforis of like ‘minded information
collecting agencics.

Databases are grouped into twoe types. Bibliographic citation retrieval systems and
cooperative cataloguing sysiems. Bibliographic Citation retrieval databases are the ones
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offercd on commercial basis like Lockheed Missile Corporation, System Deveiopment
Corporation and Bibliographic Retrieval Service (BRS).- All of these systems provide access
to large subject files, commonly termed as databases. The other group of databases are those
represented by cooperative cataloguing systems. Thcsc, include Opén Access’ Cataloguc
System (OPACS). OPAC is discussed fully in a separate Unit.

Databases are created for various b]bhographic records so that the data can be stored
and retrieved against specific request, For example library's eard 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 intep ated database which
contains’ complete holdings of a particular hbrarv These databases cun be queried by the
ugers for various answers, List of books on a particular subjcct List of books by a particular
author, and various other qucstlons are answered

Database Producers and Vendors

In case of blbhographxc databases, mforrnauon is stored in abstract form, abstracted
from books, newspapers, professional journals, Hundreds of these databases ar¢ 1aintained
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, enter passwords {identification numbers)
and access the stored information. Producers are paid royaliies when subscribers access their
data. Information from over 9000 public databases is now storcd and maintained in over 600
information retrieval systems in the United States. Some of the largest distributors -of
bibliographic data are Dialog Iformation Services, SDC Information services and
Bibliographic Retrieval service mentioned abovc EBSCO, PROQUEST, NISC have become
popular in recent times.

On-Disc Databases

In addition to the on line access to the databascs the distributors provide on disc
databases. The databases are brought out on an optical disc called CD-ROM {Compact Disc
Read Only Memory) and are distributed on subscnptmn basﬂs The only difference "aetweeri
the on line access ancl on disc are:

1. For the CD no communication lmks are needed _
2. There is no limit for the number of | literature searches conducted

3. Therc is no exira cost for the searches other than the annual subscription cost.

To all these databases the information is available in abstract form from the original text
with blbhographlc citation to enable the user to refer to the full text if required.

A computer accessible library data basc contain files of user names, books ocutstanding,
books ont order, conventiona! card catalogue of complete library holdings. 'The result is an
integraied library database and is operational in an integrated library automation system. -

8.4.2 Literature Searching

The user of an information retrieval service wishes o obtain & list of documents that
relate 1o a particular interest. As meantioned carlier, the user selects a database for lierature
searching and information retrieval rejevant to his interest. The user’s interest may not be well
defined and an inexperienced user may have difficulty in foriulating a guestion that is
sufficiently well expressed fm wse in a computer search of a data base.




The first step in retrieval procéss is therefore the formulatlon of a question that is both . -

' sunple enough for mtiation of a computer search and yet sufficiently comprehenswe to
describe adequately the interest of the user. Follomng this, it may be advisable to consult a-
thesaurus in order to expand the question by inclusion of some related tenns :

. Once the terms are selected from the thesaurus'a search strategy on their relatlonshlp
“is arranged. This is required for making any modifications of combining or disjoining the
terms based on number of references output. The next step is to select the relevant database
and to know the command language to search quickly and properly to get the optimum 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 descrlptor :
is not exactly known to the users all the words without sufﬁxes can be used to retrieve
complete data with regard to that word.

Most of the databascs offer Boolean search provisxon In this three operators AND,
"OR, NOT, called Boolean opérators are employed to combine deseriptors. In a truncated term
the stem of the word i is employed to search the hterature :

Example _
Topic: Corrosion of steam turbine blades ) _ _
The user is interested in the literature pertaining to-the above topic. It is understood

that in a manual search it is rather difficult to get all aspects of the above topic in one source
~or i one place or in one search. Instead a computer based literature search will retrieve

" information in a few minutes, say 20 minutes for 20 years litorature, from all the sources in

the world irrespeetlve of the type of document
? Corros1on _ :
- 81 437 Corfosion
? Turb 7 '
7 .Turbines 5."2'7. ..
Sy :_Turbomachmery 1372
. 52 1899 Turb‘?
?Sem
S3 1':7352 Steam
982 AND 83
S2 1899
S317352
S4'367 .
7 Blades .
-85 15962 Blades
7S4AND S5
S4367
85 15962
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$6 167
?CS1AND S6°
S1 437 -
86 167
§7 35
9TST
Prmi S 1 35 items.

In this cxample a typlcal search conducted 0N COMPENDEX (Computcrlscd
Engineering Indcx) databasc is shown with the strategy and retrieval.

Here ? commiand is for search followed by the word from thc search cxpressmn
prepared carllcr

Sl is the sct number and 437 is thc number of items avallablc in that particular
database on corrosion. Turb? is the truncated expression for all the-items starting with turb.

§1, 2, S3......are all set numbers. 52 AND 83 denotes combination of S2 (Turbo?) and §3
(Steam) to get Steam Turbines by Boolean operator AND.C detiotes combme and T denotcs
type or dlsplay of set §7. : :

In set 87, 35 items are retrieved. .

When this set 1s asked to be disp'la,ycdi it goes on displaying each record with full
bibliographical citation and an abstract. Copying to another disk or on to a paper.is possible,

With the popularity of online databases and developments in literature search
methods, modern researchers are greatly bcneﬁted They aré now capable of completing. thcir
rcscarch projects rauch earlier than thclr counter parts in mld seventies, :

8.5 LET USSUM UP

In this ‘Unit you have learnt the scope of the term Library Automa.tmn and 1ts
restricted meaning. Bmphasis in this unit has been Information Service related tasks. Some
services described in detail were : Classification, Indexing, Thesaurus Construction, CAS,
SDIL: Reference Service, database searching . How Intemnet related resources in this area of
Library operation are becoming increasingly important has also been highlighted.
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‘ 8 7 MODEL EXAMENATION QUES’E EONS

I. ESSAY QUESTIONS

1. Dcscnbc how computers can be helpful in Lmra:ry classification, Indexit
. Thesaurus Constructnon? S

2. Discuss the role of Computors in Infomlatlon Serviess espemally SD1 and

3. Briefly describe all unportant activitics in the area of Information ‘Service:
use of computers in any two of them. -

ain SHORT NOTES
1. CAS and use of computers
2. SDI
3. Translation Sé_rvices'
: 4 Types of Databases
5

5, Thesaurus development using Computers
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'BLOCK - 11 ; DATABASES AND
NETWORKS

With the knowledge gained in Block II, a librarian can automate most of the important
tasks m 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 sharmg of resources via networlung
* of compirters.

Unit 9 provides an Introduction, to Databases. Information on computer based
databases — designing and developing them- are given. Diatabase 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
eovered .

In addition to books and periodicals, 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 Soﬁware Therefore they are also

covered in this Unit. :

Linking up of computers in a network incréases, the power and utility of computer
systems. Unit 11 deals with . Computer Networks and Networking, Basic concepts are
explained, types of networks (LAN, WAN, MAN etc) are discussed; Role of
telecommunication in lmkmg computes is explamed Internet being the most lmportant of
.-network of networks, it is also discussed. :

Umt 12 deals w1th lerary and Informaﬂon Networks It shows how a network can be

usecl for sharmg of resources available in different hbranes Several examples of 11brary
networks like: INFLIBNE DELET, BONET, CALIBET MALIBET etc are glven
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UNIT - 9 : INTRODUCTION TO DATABASES

Stracture -
" 9.0 Aims and .ijectives
9.1 Introduction .
9.2 Database - Definition, Structure and Components
9.2.1  Definition h .
922 Data Modeling
9.2.3 Data Abstraction
924 . Components
93 Database Management Systemis (DBMS)
931 Facilities
932  Structure
1933 " Data Models
9.4 Databasc : Design and Development
94.1 Defining the Problem h : : .
942 . AnalySLS of the Existing Systelns and Procedures
9.4:3 Preliminary Design
944 Hardware and Software selection
945 Final Design
9.4.6 " Tmplementation and Testing N
947  Operation and Fine Tuning
95 Data Security .
0.6 Database System - Advantages & Disad\'fantagee
| 9.6.1 Advantages |
o 9\‘6.2 Disadvantages
9.7 Letus Sum Up
9.8 Recommended BOoks

. 9.9 , Modecl E){arninaﬁen 'Qnestions

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 dBSIgH .
“and the salient features of database. management systems. ; '

Afler studying the unit, you should be in a position to
». - explain the basic concepts, the theoretical principles of database de51gn by

. provldmg suitable examples
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¢ provide exposure to various features of databas¢ management systeins;
o discuss the advaniages and dlsadvantagus of DBMS :
o . explain the mcthodolou; for designing databases.

9.1 INTRODUCTE@N_

Today's information conscious world demands accurate and reliable data for
cffective decision making, To meet this demand more efficiently, computers have been
apphcd in organizing large quantities of data. Data can be organized in computers in
various forms (e.g. tables, continuous text files, databases etc) to suit spemﬁc needs 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.2. a
telephone directery where entrics are arranged alphabetically with the address and phone
number details; a library catalogue maintained in author/title/subject sequences.  But the
term database is mostly used to represent centralized computer-based record keeping
systems. i

9.2 DATABASE - DEFINITION, STRUCTURE AND |
COMPONENTS 5

An undsrétanding of the structure and the coﬁlponents of a database is very much
essential for those involved in the design and development of databases.

9.2.1 Deﬁmtnon

A database can be deﬁned as a "computer-based record keeping system  whose
overall purpose is tc store information vital to the organization and to agsist the higher
management by providing this information when necessary" (C.J.Date). i '

A datahase system “is an integrated collection of refated files, along with details of
interpretation ¢ £ data contained -therein, A Databasc 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. ‘It exeris centraliscd control of the database, prevents
frandulent and unauthorized users from accessing the data and ‘ensures the privacy of
data.

9.2.2 Data Modeling For A Database

¢ Database are designed to store information uscful toa spec:lfic orgamsatlon {e.g.
a library that desires to store information about its holdings, supplicrs of bocks ete.; a
personnel department keeps files of cinployees of the organization.

(1} Fields, Records and Fn_ies

Information wuseful to an organisation can be organized by examining the
cntitles, i.e, objects which are of interest to the organisation. For instance, a library
imtercsted 10 information about books that it holds. Other entities o:rf intersst to a
library are patents, serials, transactions, (issues, returns) pertaining to |books, ctc. In
order to describe an entity, it is necessary to ecxamine their properiies or attributes of
that entity which are also called fields or data clements. “When all the: data clements
of aparticular instance of an entity (e.g., a specific book) are described, we then say
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(5) (Keys

2

that a record has been’ “created. . Several records”. (ome for each - instance together
constitutc a file. . We thus have a hierarchy of concepts; v1z

FIELDS '-"-b' RECORDS —P FILE

However, in any given orgamsatlon there w1Il be several entities of interest and thus

“there is need for several files to store information on different entities of interest. All such _

files together constitute a databage. Further each of these entities 1nay be related to one or
more of the other entities of interest. The inter-relationship of the dlfferent entmes and how
they may be modeled (l.e. represented n a eemputer) is of interest from the pomt of . data '
processing, storage and retrieval of information.. If a database <an be modeled (i.c.

relationships between entities cxplicitly spelled out), computer programs (DBMS) can-
efficiently manage (store, process, and retrieve) the data to  produce wuseful outpuis on
demand.” We thus need to understand the fundamental cencepts in data modeling. -

(2) Entities and Attributes-

The components used in data modeling are basically limited to objects i,
entities of interest to the organization and the relationships among the objects. L .ities are
the basic ‘units used in modeling classes of concrete, (i.e, building, room, chair ¢tc.,) or

: abstract {e.g. transaction In an organization, Courses offered by an - ingstitute 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. In a library environment, the
entities. can be the various types of documents like monographs, theses, patents etc., the
suppliers/. ve_ndo_rs, the various departments of the institute and users c_af the library.

(3) Attributes

Each category of objects/entitics has certam charactenstlcs or propertles called its
attributes. Not all the attributes of an entity may be of importance to an organization (c.g.
The author, title, and publisher details of a document may be useful in locating a document in

- a library while the color and quality of paper used for the document may be immaterial). So

a certain amount of sclectivity is required while describing the.entitics i terms of attributes
An attrlbute is also referred to by the terms data ltem data element, data ﬁech 1tem

. elementary item or object property

4) Dumalns

_ Each attribute of an entity. set hasa particular value. The set of possible values that a -
given attribute can have is called iis domain. (e.g. The publication date of all the entries
in a bibliography compiled for a specific period ie., 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 als¢ possible for dlfferent attributes to share.a single domain, where these
~ values seem 'to be 1dent1cal :

- The description ~of cach entity through its atiributes is called’ an
mstance/occurrence, To uniquely idemtify 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, u ique 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
attnbute/combmatmn of aitributes to help classify an entity set in to specific groups -
(c.g. department names in an organization; clgssification numbers used in libraries).
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(6) Entltles and Relatlonshlps o

.. As already explained, relat1onsh1p e}ust among Pnt1ty sets Relatlonshjps may
be between entity sets or within an entity set. For example, in the entity set EMPLOYEES,
an attribuié. NAME-OF-SUPERVISOR deroies the relationship of the specific employee
with' another instance of the same eritity set i.e. supervisor. In a ‘library, usually two entity
 sets are maintained, onie for oorporatc names and another for- document descriptions. The two

“attributes of the document-corporate author and pubhsher rel; ate tho document to the second _

entlty sct corporate nanies. (See Fxgure 1)

.| CORPORATE AUTHORS(S)

DOCUMENTTYPE | - K .. . .| CORPORATENAME

—»| ' PUBLISHERS(S)

.. Figure | —Entities and Rclallonslu'ps -

many-to—many
' C.E. Employoe > Employee Numbor
Employee <L Departmcnt

Employce << P[’O_]ECtS

In the first oxamplo the omployee number assngnod to cach employee is umquo

and there is a one-to-one relationship. Onc/more employees work for a department and the
- relation is one-to-many. In the third ¢ase, one or more employees may be working in a project

~ and.it is likely that an employee Works on’ more than one project i.e. leadmg to a many-to-

many rolatlonshlp
_. 9, 2 3 Data Abstractlon

In a centralized database environment, clata is to be shared by two or more users/

applio'mons but in a non-database environment, the - record viewed by the apphcatmn

program is identical to the record stored. But in a database environment, each application
program may -make use of @ subsct 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 details of'a document
i.c. the call number and accession numbers, while an acquisition librarian may need to know
the cost and vendor details of the. document. Tn a database environment, the data is orgamsed :
in eleménts he is interested, Data abstraction is resorted to hide superfluous details of a set of -
objects, and allows one to concentrate on the properties that are of mtorost to the spec1ﬁc'

application by cleﬁnmg wows at three lovels

(1) External Vlews

anh externalfuser view is described bv means of a schema called the -external .

~ schema. Any number of user external views may exist for a given global or conceptual view.
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It is the h1ghest level of database . abstractlon where only portlon ot the database of -
" concern to a user/ appllcatlon program are mcluded The view may simply be conﬁned 0 -
a single entity, ‘or selective portions of “different” éntities may be considered wlule
defining a view. For example; the -acquisition librarians view of the database may lnclude
seleetrve propertles taken from document vendor and budget em:rty sets. S

'(2) Coneeptual or Global Vlew

" At this level all the database entities and the relatlonsnlps among them are

defined. One conceptual view represents the entire database. This ‘cotceptual view is defined

- by the conceptual schema. It contains the method of dermng ob_lects ir the conceptual vrew -

~ from the objects mthe internal view,

3) Internal Vlew

It is tho lowest Jevel of abstractlon closest to the physreal storage method used in
~ database. It describes the data structures and aceess methods to use used by the database

and is expressed by the internal schema
' (4) Mapping between _V:ews

Two mappings are requlred in database system w1th three d]fferent views. A

4

mapping 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 correspondmg to the-external view. - :

Srmllarly, there is amappmg from a conceptual record to an interhal record. The
- intcrnal record may be split into two or more  physical records “but the complexity. of
addressing these multiple physical records is managed by the DBMS and the user need not”
be aware of the mechamsms used. by it. Figure explalns these concepts ' -

"LOGICAL VIEW 1 ' LOG.ICAL VIEWZ- | BEREE F -'Loc.rcgrL VIEW3
— | CONCEPTUALVIEW |

. INTERNAL VIEW

Fig.2- '—'Mapping of Views

1 9.24 Components ofa Database .

The three components of a database mclude 1) users, the 2) sofrware and hardware
and 3) the data stored: The hardware and software are basically selected ot the basis of the .
quantity of information te be stored, the capabilities of the software in ha_ndhng large
qu*mtltres of data, response time etc. . - -




The data to be stored in a database is selected based on  the requirements  of the
orgamzatlon which is to utllize it in dee1smn making . The third component of a database is -

its users. : : ‘ B S ‘

 Users of a database can be classified into three groups - the ¢nd-users, applieation
programmers and the databasé administrator. End-users are those for whom the database is
designed, created and maintained. Usually, these users access the database through menu-
driven systems and are prowded with guidance at each step. ‘Here comes the concept of user
'_mterfaces A user interface can' be def ned as an interactive system through which the user '
. can have access to mfommtlon with minimum or no knowledge of the software used.

The second group includes professmnal progrannners who are responsible for
developmg application programs or user mterﬁees to be used by the naive Fr end-user.

The person (or group of persons) who exerts a centralized control over the aatabase is
. referred to as database administrator (DBA). '

The DBA is ﬁ.llly conversant with the DBMS and is' responsible for creating,
* modifying and maintaining thé three Tovels of abstraction’ of the database. Changes 1o 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.¢., between external .
and conceptual views, and between conceptual and internal views are al o defined by the
DBA. He ensures thai appropriate measures are taken to maintain the mtegnty of the
.+ database. He is responsible for granting: perrrussmn to the other twotypes of -users with
necessary pnvﬂeges for deﬁnmg ‘procedures 10 restoré’ “database from faﬂures due to
human, natural or hardware canses_ wnth minimal loss of data :

9.3 DATABASE MANAGEMENT SYSTEM (DBMS) :
| The three important aspects ‘of study of a Database Managemept System are its
faelhtles structure and data models '

- 931 DBMS Facilities

There are two main types of faellltles provided by a DBMS, whlch include DDL "
(Data Definition Language) and DML (Data Mampulatlon Language) '

) Data Deﬁnltlon Language

It is used to define the conceptual schema and also gives somé details on how to
interpret this schema in the physical devices used to store the data. It includes all the entity
sets and their associated attributes as well as the relationships among the fentity 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‘%md maintained In
complied form, known as ‘the data dictionary or system catalogus. 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 Langpage

. Data manipulation ' involves retrigval of data from the database . insertion of new
data and-deletion or modification of existing data. The ﬁrst of thesejdata manipulation
operations is called a query. The subset of DML used to query the database is known as the
query. 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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L'¥ 3 2 Structure of 2 DBMS

‘The major components of a DBMS System mclude DDL Compher Data Manager
File Manager, Disk manager, Query processor Data files and data dlctlonary _

(1) Data Definition Language Compiler

. The DDL comprler converts the ‘data deﬁmtron statcments info 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 queries 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
measurcs are the responsibilities of data manager. It is also entrusted with backup and
recovery operations. '

(3) File Manager

Structitre of the files are deﬁnc,d 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 computer and all physical input and

- output operations are performed by it. It transfers the block or page required by the file

manager  so that the latter may not be concemecl wrth the physical characterrstlcs of the
underlying storage mechamsms

(S) Query Processor

The query processor is used 10 implement user's query and convert it into an
effective series of operations in a form acoeptab]c to data manager for execution. It uses the
data dictionary to find the structure of the .relevant portion of the database and uses this
information in interpreting the query and prepares an optrmal plan to access the database.

(6) Data Files

‘The data portron of the database along w1th assomated index forms part of this
component.

(7) Data Dictionary

It stores information’ corrcerning external, * conceptual and internal levels of the
database. The metadata stored in a comphed form in the data drctronary IS, used by other
components of the DBMS.

(%) Telecommumcatlon System

Even though a telecommumeatron system is not part of a DBMS, it works in close'
assocratlon with the DBMS partlcularly when dlstant on-lrne users msh to make use of the
database.

9.3.3 Data Models

Three unportant data models considered include relatlon model hierarchical model
* and network model.




(1) Relational Data Model

The relation that exists between enfitics is - the only eonstruct erqmred to
represent  the association among different ‘entities. This model has. the advantage of
being simplé in principle. One of the main- reasons for introducing this model was to increase
the productivity of the application 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 protected 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/reeord and are referred to as tuples Columns in the tables represent
ficlds/ attrlbutes When different entity séts are included, relations among these entities are
defined and the unique keys 1dent|fymg these relations are ﬁxed as may be seen from
Flgure 3: - :

DOCUMENTENTITYSET .~~~ VENDORENTITYSET
TTLE | AutHOR | VEN-CODE | VEN-CODE | VEN-NAME { ADDRESS
i |a vi Lo Vi | Allied | Hyd
T2 A2 fw2 ] vz |cCIL ‘Madras

Flgure 3 Relatlonal data Model

In the above example there are two entity sets- documents and vendors each
representing a different type of entity in the form of a table. The relationship that exlsts
_between these two tables is the common ' vendor-code. The DBMS provides integrity checks
so that a non-existing vendor code could not be added to the document table and no
vendor record is deleted while there is  at least one document: record using the same vendor
code. : : :

(2) Network Data Model

The model uses two different data structures to represent the database entities and
relationships among the entities namely record type and set type. A record type is used to
tepresent 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 - the 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. I -

Vendor Record Intermediary Record Document Record
VENDOR | NAME [° | VENDOR| DOCUMENT || DOCUMENT | TITLE
CODE S | CODE | - CODE - CODE

1M ' SN P M

Figure 4: One to many relationships
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‘Each of the many-fo-many relationship between ‘record types. is handled by
introducing a new record, type to represent the relationship in a one-to-many form. In the
network’ model the relationships as woll as the navtgatlon Tlrough the database are
predefined at the database creation time. . -

(3) Hierarchical Data Model

In thls model, the data is orgamzed na hlerarchlcal or ordered tree structure. Fach
node of the tree represents. a record typefentity. Like an organizational chart ora tamily
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 monographlc level can be
considered a ‘root/parent node, while records made for each individual paper can be
considered as child nodés. A hierarchical data model can represent a  one-to-many
relationship between entities where the two are respectively parent.and child nodes.

In this example the child records made for each of the papers need the parent
record i¢. the record of the conference proceedings for proper identification. Integrity
checks are embedded in the DBMS so that a child record is never added to. a non-existing
parent rocord and no parent record is deleted when there are depending Ch.l]d reoords

9.4 DATABASE: DESIGN AND DEVELOPMENT-

A database approach to meet the information requirements of an or_ganization is .
recommended when quantity of data to be handled is large and the data changes frequently,

where there is a need for interactive queries. A good example is a ‘banking system where the -

employees have to deal with thousands of transactions all critical to . the very existence of
the organization. The steps involved in designing a database are described below.

9.4,1 Defining the Problem

The first step in the design cycle is the rough outline and scope of the project.
Estimates of .costs, including initial set up and operational costs, and the risks versus
‘benefits are examined. The initial costs include acquiring the suitable softwarc and
hardware, converting from a manual or file-based system and trammg the personnel. Time
scales for various stages of the development cyele are estimated. Once the doc1s:on ismadeto
proceed with a database solution, the d651gn of the database begms '

9.4.2 Analysns of Exnstmg Systems and Procedures

The sccond phase in designing the database is a’ thorough study of the emstmg_
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 |
inefficiencies, duplications and desired changes in - procedures, as well as the possible effect
‘of the proposed database system on the existing systom and procedures. Data flow diagrams
may be used te graphically depict the data needs of the processes and how processes are
interconnected. 4 7

I_nformation requirements which include the entities, their' _ select:ive attributes
and relationships among them are identified. Processing roquircments define the data-
~ manipulation capabilitics of the system and must be scma.nticaliy correct and constant, so that
the processing does not  violate any constraints  imposed by  the - information
“requirements. ~The information and processing rcquircments form the entries in the data -
“dictionary. To maintain system. integrity, an entry for cach data item- deﬁnes it, prov1des any
: synonyms and glves characteristics of the data 1tem and its domain,
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9.4.3 Preliminary Design
Based on the.

information reqmrements a prellmmary design is derived and is

evaluated against the initial requirements. The users are consulted and require changes arg

implemented. This cycle of steps consisting of the definition of the proble
analysis and preliminary design is repeated until a satisfactory design 1s
design of the eonceptual schema which comprises all entities, attributes and

for a database - is initially DBMS independent and allows better understz

information requirements of the user community. In deﬁmng the conceptual
approachcs are generally followed. :

i) Top-Dawn Appmach

, procedure
obtained. The .
relationships:
inding of the
schema, two

In this approach entities of interest. !:helr attrlbutes and their relatlonshlps for .

the database application are identified. Addmonal attributes - where necessary
and the identified entities may be

other details as its atiributes.
vendors, publishers, corporate authors based on the additional relationships.| -

' u) Bottam—Up Approach

In thls approach the necessary attributes tequired to meet the infor

of the organisation are first identified and these aftributes are grouped In

split into a number of specialized ent
rclationship among these spemahzed entitics are defined. For example, in a libra;
directory of organizations is kept. The major entxty is the organization with
This entity can be classified under specific

may-be added
ities and the
ry database a-
address and

groups like

mation needs -
o entities and

relationships among them. An attempt is also made to find higher level entities and Jocate

relationships at higher level. In this case, we start with addresses “of the orga
these are groupe

-~ attributes, Based on the role by these organizations,
'corporate authors and publishers, As the basic daia elements required to

nlzatlons ie.
as vendors,

describe. these -

group . of entities are so similar, these can be grouped under a thher level entity. i.c.

directory of orgamz.atlons

, Once 'he conceptual schema i is defined, necessary logmal views for
USErs are identi:ied and deﬁned

9.4.4 -_Hardware and Software Selection

The proposed database can  be unplemented on an ex1stmg
: upgmdatmn of hardware may be made where necessary. Consideration shoul
the processing speed, storage capacity, availability of software on a parti
- machine etc, Software selection usually depends on the requirements of the -
the featurés provided by the software like report generation facilitics, uf
menu or form-based user interfaces, communication facilities, multi-user capabi
cxpertisc-of the personnel involved in the database development and maintenar
performange, the availability - of services from the vendor of the sofiware
important role in software selectlon

9 4.5 Fmal Demgn

The preliminary.- design shouid usu:a.lly be DBMS -mdependent
relationship or othér model. Once the DBMS is selected, the conceptual schems
into DBMS-specific conceptual schema, and the "external views of each aj
~ -derived from it. The schema coded as st'ltements in DDL. is complied and stor
dictionary for ﬁm:her use by the other components of the database.
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9.4, ﬁ Implementatlon and Testmg

In this phase the physical database is cre:tted and loaded w1th test data
Application programs -and transactions ar¢ written using appropriate high level languape
- with embedded DML statements or query ia.nguage._ The system is put through a number -
of tests to verify its functioning. Procedures to be followed for regular operations and steps.
to be taken 'in the event of crisis or failures are well documented. 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 1s found
to be functioning satlsfactonly, it is kept for use in day-to -day operatlon, - L

5.4.7 Operatnon and Fine Tuning

In the final phase of the database design cycle the performance of the system is
compared to . the existing system. If the performance is not satisfactory, fine tuning is
called for. Fine funing operations may include defining .additional indexes, identifying
response-critical operations and giving priority to them, increasing the number of Gaffers ete.

9.5 DATA SECURITY

Prowdmg securlty measures to a database system comes under the pumew of the
Database Admuustratton (DBA) :

(1) User Identification

~ Diffcrent users are accorded different rights to dlﬁerent databases or differcnt'
portions of the database. These rights include the reading of portions of the database, and the
insertion, deletlon and modlﬁcatlcn of data. The most common way of 1dent1fymg users is
registering them for one or more databases through passwords known only to the system and

: the mdividual.

(2) Views as Protectmn Mechamsms

Each registered user is allowed to access the database through his/ber password
Even then -he may be allowed to access only the portions of the database i.e. his |
‘operations will, be limited to the external view only. The over all conceptual vicew 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 efc. .
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 provided 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 to
acquisition data, but he is not allowed to make any modlﬁcatlons 1o 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, ete. 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 to him. For example in an - employee record, the
attributes - personal history, family details are provnded with a secunty code hxgher th'm '_
 the.security code prcvnded to the supervisor. . L
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5.6 DATABASE SYSTEMS: ADVANTAGES AND.
DISADVANTAGES - ] |

Database systems prowde various advantages as well as certain lnnit_ations or
limitations, which will be dlseussed in this Section. '

9.6.1 Advantages of Database Systems

 Among the various advantages of database systems, data independence, sharing,
integrity, security, reduction' of redundancies, conflict resolution, ste are the jor advantages.

(1) Data Independence

The orgamzatlon can - cxert centralized management and control on the data
through DBA. Applications requiring a change in the structure of a data record can get
the modification implemented through the DBA w1thout effecting other application or the
uSers of the record in questlon

_ . Data 1ndependenee is usually conmdered from two points of view: physncal data
' 1nelependenee and logical data indepcndence. Physical data independence ihdicates that the
physical storage structures or devices used for storing the data could be hanged without
necessitating a change in the conceptual view or any of the external views, Logical data
independence implies that application programs need not be changed if fields are added to
the existing record, nor do they have to be changed if fields not used by the apphcatlon
programs arc deleted ; : :

) Reductlon of Redundancies

Centralized control avoids unnecessary duplxcatlon of data; effectlvely reduees the
total amount of data storage requircd; eliminates the extra processing necessary to trace the
required data in a large mass of data; 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
" nymber of application programs or users (6.2. A catalogue 1ecord of a document held in
the library can be used by acquisition librarian to check for duplicates before ordering; by
the- referenee hbranan to -answer a query; by the elrculatlon department whllc charglng

(4) Data Integrity

Centralized control ensures that adequate checks are incorporated in the DBMS
o provide data integrity i.e. the data contained in the database is both accurate - and
congistent. Data validation procedures. can be introduced at the entry where necessary to
maintain integrity (e.g. validation of ISBN, ISSN numbers, checking. for specific de_tails
like conference name, place and date while the document deals ‘with a conference proceedings
etc. ' ' : ' :

(5) Data Security

In some orgamzatlons conﬁdentta or sensrtlve data is maintained.|In a eentrahzed
. control system, the DBA incorporale security measures so that the confide itial data is not

~ accessed by unauthorized persons. Some-details have been discussed in sectn'rn 9.5 earlier.
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{6) Conflict Resolution

- The DBA  chooscs the best file structures and access methods to get optlmal
performance for the response-time critical 'Lpphca‘taom while permitiing less critical
applications to continue to use the database, although with a slower response.

9.6.2 Disadvantages of Database Systems

The major lmitations of the database systems include cost, slow response rate a.nd
~ complexity in backup and recovery.

(1} Cost

A significant disadvantage of the database system 1s cost, In a2 1dition to the cost of
purchasing or developing the software, the hardwarc may have to be wpgraded. Cost of
migrating from traditionally separate appllmtlon environment to an integrated one may
SOIllLtimLS be exorbitant.

(2} Slow Response

The processing overheads introduced by the DBMS to implement SLCUl"i:lJ , imtegrity
and sharing - of data causes a degradatlon of the response and through - put times.

{3) Compiex Backup/ Recovery

While contralized database systems reduce duplication, there is need for regular backups so
that in case of failurc the data can be re ecovered. Backup and recovery ‘opcrations are falrly
comple\ in a DBMS cnvironment and this is exacerbated i in a conex rrent multl -user system..

9.7 LET US SUM UP

. The unit explains the basic concepts related to database design, how to identify
. the data clements and the conceptual refationships that exist between the data elements.
Describes the various components and features of database management systems. Introduces
how the conceptual relationships could be expressed as models while discussing the principles
of hierarchic, relational and network miodels. Further it descrlbes the methodology for
designing and implementing a databasc management systt.m and the advantages and
disadvantages of database management systems.
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9. 9 MODEL EXAMF\JATION QUESTIONS

I ESSAY QUESTIONS

1) Write an essay on basic concepts of a database. (Include in your answet: dafa modeling
.data abstraction, components and structure ofa database) '

2) Dlscuss various steps mvolved in des1gmng and developmg a database:
1L SHORT NOTES ' |
a) Data Secunty
b) leferent Types of Data Models
c) AdvantagefDlsadvantage of Database Approach
d) Data Integrlty
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UNIT 16 : BIBLIO GRAPHE€ DA'E"ABASES AND
- SEARCH TECHNIQEJES |

Structure :
10.0 Aims and Objectives
10.1 Introduction
10.2 Online Systems -
' 10.2.1 Online Vendors
1022 End Users as Targets
10.2.3 Popular Vendors
- 10.2.4 - Types of Databases
10.2.5 Access Methodology
102.6 Costs
- 10.3 CD-ROM Databases
'10.3.1 Compact Discs
10.3.2 CD-ROM Products o
1033 Hardware Options =~ R :
10.3.4 Other Optical Storage Dewces -
10.3.5 Compact Disk Interactive
- 10.3.6 Multimedia Products
10.4 ONLINE vs CD-ROM s .
' 105 Searching Information Retrigval Systems |
10.5.1 Document Characteristics
10.5.2 Indexing Language
10.5:3 "User Requirements
- 10.5.4 ‘Matching of Records
10.5.5 Searching Mcthodology
10.6 Search’ Facﬂmes
10.6.1 Common Command Language
10.6.2 Common Search Facilities
10.6.3 Winspirs: An example of search software
1064 leranan asa Intermcdlary

107 User Interfaces

10.7.1 _Commands

10.7.2 ‘Menus :
1073 Natural Language Interface

10.7.4 - Voice '

10.7.5 Graphic Indexing

10.7.6 Icons _

10.7.7 Expert Interfaces
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10.8 Sea:chingthememt_. .

10,9 Let Us Sum Up .

190.10 References and Recomnn, nded Books
10.11 Model Examination Questlons

10. 0 AEMS AND OBJECTIVES

Thls unit aims to prov;de an cverview of the avallabﬂlty and accessibility of global
computerised information products and services, especially bibiiographic databases, and also -

~ provide -a basic. understanding of how these p*oducts could be . searched and required '

mfonnatlon retrieved.
. After smdymg this unit, you should be able to

o Explam features of commerclal online database's

o “Tell how blbhographlc databases are searched
. _ Appremate the value of CD-ROM databases
e 'Compare and contrast Online and CD-ROM daxabases
‘e Discuss user interfaces prowded in-such systems.

® Explore on your own some. Indla Database Products LlStﬂd

10.1- INTRODUCTION

In the 1970s the producers of secondary information sources like indexing and
abstracting services initially made use of computers for producing indexes. At the same
time the conversion of *high volume information sources into bibliographic - databascs by
information producers led to a new group of information providers who are called the
“véndors or hosts. The vendors made these dalabases available on thelr large computers
and also develc ped search software for accessing them : :

10. 2 ONLINE SYSTEMS

The marriage of computers and commumcatlon technologles led to the emergence of o

a new type of online bibliographic refrieval systems. The development of packet switching
“technology (See Unit 11 for a short description of Packet Switching) for transmission 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
computers on which the database is made available is accessible through these networks.
- The access to these néiworks from a particular country - is possible via the local node in that
country which provides access to these networks through a international gateway service.
After the popularization of Intemet connectivity has become g child's play

19.2.1 Onlme Vendors

The venidors of these databases: also prowded the search. soﬂ‘ware Wlth casy -
~ command ianguage to enable online searching of the databases. The  services are termed
"Online', becanse the databases are accessed and searched mteractlvely from remote

“locations and the search results are obtained immediately at “the location from where the .

search is being carried out. The domand and use of the online services encouraged the
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various groups of ' information producers dealing with business information and ‘nutneric
data to make the blbhographlc databases and da,tabanks avallab e w1th the ch'ndrjr.\_of.bnline :
service, ' - .

10 2.2 End-Users as Targets

The vendors too realising the great potentlal cf such services made speclal efforts -
to target them to end-users. The cfforts included providing databases and databanks on
diversified topics, cnsuring update of in phenomenally qulck time, making use of state of the
art technology needed for qu1ck processing and most unportantly, inaking the command
language snmple touse butat the same time offering many advanced facilitics “for
formulating . complex  searches- necessary for ~ representing multidimensional
information” requircrnents. Their efforts highlighted the versatility of the computer as a tool m
creating bibliographic retrieval systems and were like a model for designers of in-house.
- mformatlon retrieval systems - in the libraries and mformatlcn centres. '

10.2.3 Popular Vendors

. The most popular onlme service has bcen DIALOG (carlier prowdcd by LOCkhf‘ed o
- . Corporate and prcscntly taken over by Knight & Ridder). - Gther most popular vendors of -
-Onlinc services arc ESA-IRS  Services (Buropean Space Agency), whose computer s
located at Frascati {Rome), National lerary of - Medicine (Washington), EBSCO, USA,
Bibliographic Retrieval Services (BRS) acquired . by CD-Plus technologics . Some of the
other major providers of commercial database scrvices arc: BLAISE (UK), SDC, CAS-
ONLINE, DIMDI (Germany), There are scvcral other vendors who are mvolved in prov1dmg
onling services. - ‘

Ouline Industry in India is stifl i in its mfancy Hardly a handful of database producers '
cspcclallv in_commerce/trade sectors have: come up. Table 1 gives mformanon about some
Indian vendors and their databases : :

Table 1: Some Indlan ])atabascs Both Onlme and CD ba.sed

SNo |  Database Producer _ Pr'oduct' Description _
| NiC, Deni -+ TUDIS Legal Database of Acts and
: C : : : Rules of Center and States
| Spectrum, Mumbai furx Legal database of SC cases,
o -CD; updates to CD online .
Informatics, Bangalore 1BID India Business ‘Abstracts of News Items from"
‘ : Intelligence Database 90 Indian periodicals. CD &
o Onlmc _ :
| Vans Commumcauon, VSL Databasc Records of Books and articles
Mumbai ' from ET, FE and cconomic
‘ ‘ journals =
Vans_ Communication; | Vanscomm ' Sumroaly of Environmental
Mumbai - ’ Info. Business journal Indéx
CMIE, Mumbai India Trades Export Import Data from GOI
CMIE, Mumbai Prowess Financial Information, very |
S ' ) exhaustive and reliable, on
-8000 plus Indlan llmlted
, - Compames




10.2.4 Types of Databases - o

As far asthe sub_]ect coverage is concerned the - databases offered wlere 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 arc available on every major
subject and discipline. “ ' '

The types of databases arc: abstracting and index databases; full-text databases _
full image databases and integrated reference packages and numeric or statistical
databasés. While Abstracting and Indexing databases contain mostly summaries only, full ext

* databases give complete text of original along with tables, graphics etc. Thi:l is there is no
need to subscribe for the print version in the case or full text databases. Nurneric databases
give out factual data. For example PROWESS of Center for Monitoring Indian Economy, . -
Mumbai is a statistical / Numerical databasc as it offers varied types of finaneial, production
and market data of thousands of companies in Sndia. "

o : The databases also differ in treatment and coverage The databases range and

l B diversity is aimed at mecting the demands of all disciplines and industry. The types of

| ' " databases are rclevant for trade and industry are: business information, company

' information, industry analysis, newspapers - full-text, all reference texts, government

information, '

“The most important aspects about these database arc: _'

» comprehensive (ten year, fifteen vear eumulation) |

. current  {update monthly, weekly and some even- dally) Some alrc continuously
update such as.commodity prices or foreign exchange rates or global eWS

e highly mteractwe and can provide specific as well as eomprehenswe

mformatlon in
response to need based queries. '

102, S Access Methodology

J
- To access these resources, dlver51ty of the choice of the host or vendor could b
based on the choice of databases the vendor is offering. The case of use of the cormand
language s another important factor. The existence of aiiy local distributor of services who
- can guide in prowdmg link to.the vendor should be explored

The cqulpment needed is a computer with a hard disk, a telephone lme and-.a modem
whmh converts the analog signals into the digltal signals.

A connegtion is cstablished between computer ‘the modem and the elephone line .

The signals from the computer, after being converted to analog signals, ar¢’ cartied 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 1the signals, In -
India, the local I-NET node is accessed first which will provide access “to 1\‘fidesh- Sanchar
Nigam's (VSNL) gateway packet switching service (GPSS) or I-net of department of -
Telecommunications which will in turn swiich the call to international communication
networks of the country where the vendor is located. (See Fig 1),
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'TELEX

| HOST

YOU ARE | —\,| COMPUTER
AT YOUR ¢ L
OF ONLINE

TERMINAL

VENDOR

> I-NET->TYMNET OR TELENET

Flgure 1 leferent Rol.tcs To Onlme Databases :

For examplc the user could log on to the host computer ‘at DIALOG ONLINE
Serwccs U.S.A in the followmg steps:

. establlshmg a link with the local I—Net node
. ‘Accessmg packet swiiched commumcatlon networks )
e like TELENET or TYMNET ava,llab_le in USA via VSNL's"
. gateway scmce o ' | ) | |
s finally accessing DIALOG nost computer avallable on
o the networks of Telenct or Tynmet |

The access to the compuiter is provnded toa vahd user who has the password to
use the computer. Informatics. India,  an information  service, provider conducts
commlssmned qearchea and also is the agency identified by DIALOG Services to facilitate

" orgamsmg the prowsmn of passwords and other requirements and the hilling semccs After
obtaining access to the computer, the user chicoses the database/databanks to be searched, and -
searches mterartwely, based on the seatch. statement prepared: Looking at the results, the
search strategy is modified to suit. the requirement. The final set of search resu]ts are
obtained on the local computer in the dlsplay format desired. '

. The method of connectmty described above holds good in the case of a few vendors -
who are still providing their; services via TELNET, AT&T, TYMNET and such other
propnetary data . networks However nowadays almost all vendors -allow Intemet based
connectmty Therefore a sunplc Intcrnet connection is all that is necded now.

10.2.6 Cos_ts _

The - costs . of the sedrch 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 degreu '
- ‘of detail (abstract, full text etc) in sach bibliographical reference. The comm.lmcatlon costs
are the telecommunication costs charged by the BSNLand VSNL - ' -
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In case of intefnet connectivity ISP. cellects the charges in addition to RSNL.

Among the various 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 certam fee, if they are printed at vendors site and posted to you, you
pay another fee, if the results are faxed or emailed 1o you end up paying mdre! Connect fee
(irrespective of results being usefuf or not) for the database varies from DB to DR. It can be
free are as high as $300 an hour.

In general a three minute search vielding about ten relevant items- from a medium-
priced database (Example: Chemical Abstracts) may cost arcund Rs.4000/-. Bui, 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
onling services lbraries can aim to provide access to vast resources lof information
instead of acquiring these resources in paper media and building up under-utitized collection
which arc space intensive as well as low in terms of retrieval cfficiency.

16.3 CD-ROM DATABASES

With the advanccs in optical storage technology most of the databases are
now available on compact discs. The following sections will discuss the merits and limitations
of using compact discs for databases.

10.3.1 Compact Discs (CDs) ' ®

In the early 1980s the extensive use of optical storage got stabilised and by the mid
80s options of using high density optical storage devices resulted in another media ideal
for storing bibliographic information, the device called CD-ROM (Compact Disk - Read
Only Memory}. Initially the devices were used for audio signals and later for digital signals,
which has resulted in diversificd applications. The new devices store 600 MB of data of
which 10% is used for error checking; net capacity -is equivalent to 200,000 pages of
information on a small disc” which is 12cm in diameter and weighs about 16:gms. The most
important feature is their storage capacity. . |

- Other salient features aie its durability and quality. The Data once c::‘reatcd on’ them
cannot be tampered with. It does not wear out casily as there is no devicé which creates
friction when it is played. The data is read by using a laser beam which is the reason for its
high life. 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 are choosing it as their preferred medium ' especially for
large voluminous publications. Moreover, with the ever incrcasing  computer literate
population who are prepared to even have home computers, the producers of information,
are increasingly making their products_-available in multimedia making ue of the ‘high
density, storage  device. Currently there are more than 10,000 CD-ROM titles available
int_cmationa!iy with new titles being announced everyday (2).

Initially, the production of thc CD-ROM products ie, creating thc Master copy
was highly cost intensive and also making multiple copics was time consurning. With the
computer hardware costs coming down rapidly these products. have become cheaper.

Lack of standardisation of hardware, low retrigval speeds, lack of sophisticated search
software did affect the acceptance of the product. Low data transfer rate and access fime
wore considered as serious limitations. Improvid hardwase has vesulted in  daia being
retrieved faster.  Compared to hard disks, CDROM drives are slower %or searching and
retricval. There has been a significant improvement in seck acc2ss time {the titne reguired to
- locate and retrieve a specific piece of daia te. time. taken by laser beam to move from one
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part of the chsk to the other and measured i mnllseconds) 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 mcreasingly bemg preferred - by libraries -which . are
always looking for. products and services which can aﬁ'ord comprehensrve coverage and
cPﬁclent retrieval as well as savings in space. '

Most  of .the producers are offering the1r products on subscrrptron Wlth a
mechanism for quarterly updates m most of the cases. :

10,3, 2 CD-ROM Products

The CD-ROM databases arc genera.l ‘and reference texts, wibliographic tools'
like Books-in-Print directories, indexing and abstracting services and some of the sources
~ have - several additicnal information when compared to their equlvalent products in paper
media. Not only these products have resulted in popularising indexing techniques but'
also resulted in the development of sophisticated user interfaces. l

For a detailed dlscussmn on CD-ROM trtles, sources and metllod of selecti - etc see
the Unit 15 on Multi-Media as most CD htles are now-a-days multl-medla '

10.3.3 Hardware Optmns

CA. Though initially single user system CD ROM technology has entered into multi
access systems S : -

B There are smgle disc drives and also mu]tl dlsc dnves wluch can - sw1tch one disc to
another wuhout physically swappmg them, -

C. There are systems now which could be prov:ded on a network. CD-ROM
network products can be configured in‘a LAN environment. The products are
CD-Net, Optinet, LANtastic, Jukebox. :

Silver Platter is a firm which promotes the product called Mumplattcr which is a
- CD-NET developed by Maridian Data Networks ancl can be made accessible in a2 LAN ,

' environment.

‘The Jukehox promoted by Umversrty Mlcroﬁlms Intematlonals Proquesr multiple
access systems does all the disk swapping and can work in a network ecnvironment. Each
Jukebox supports one to four CD-ROM drives and upto seven Jukeboxes can be configured
to a- single computer. The software, . Jukebox manager helps in managlng the resources on
the Jukebox. - : :

10.3.4  Other Optical Storage Devices

The: emergence of WORM products ‘which are ‘Write-Once and Read- Ma.ny times -
and also erasable optical disks are the new type of products emerging, but, they are
expensive, CD-ROM is being considered a publlshmg medmrn and WORMS are bemg
best characterised as an archiving medrum '

‘ 10 3.5 Compact Disc Interactive .

CD-I uses perfect digital imaging to visualise “information, Models of complex
information are presented in friendly, casy to understand simulations, animation and digital
video clips and still photos are produced in their ongmal vivid colors. ‘The compact 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 hardware component -CD- Drive with bu1lt i devices. o .
facﬂltate cursor movements with a mouse to select opt1ons _ :

_ The type of products becommg available on this media are generaily the ones
" Wl]lCh facrhtate self learnmg The databases integrate moving image of persons spealung and
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explaining tl~e concept, texts elaooraHng a pomt and various pomts provrde self - test
modules which is really the interactive component This is one of the products which offers .
* user interface which integrate adva.nced opt;ons like choosmg from graphlcs icons etc.

1036 Multimedia Products - : o _ | x

The information products and daiabases are increasingly - oeoommg available as
Multimedia products. The producers of knowledge producis are integrating the powerﬁll
features of different types of messages int packagmg information. The inforx |::n:ron is being
presented in the form of textual information, graphics; sounds, still as iwell as motion
- pictures, animation all mtegrated into one. The availability of high density storage devices,
~the CD-ROM:s have become the ideal medium 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 -
scencs, pictures of stars, video and sound clips, biographies and artlcies on assorted
topics, definitions of film terms, and reviews by three movie critics, all held together with
an casy-to navigate hypertext design (selecting a word in the text displayed eads to another
text drscussrng the word in detail). :

Slmllarly for accessing the information available on . this products the search
software offers user friendly interfaces. The interfaces -are affording varions methods of
- nput such as commands, menus, natural language, vome graphlcs (pictorial} and icons.

Commands and menus are the usual type of mterfaces oﬂered by Online services. In
" other words, these are the ones preferred by experienced users due to several reasons, firstly
to get quick response, secondly, to reduce the Online access time thereby costs and thirdly due
to lack of high quality network channels

The .graphlcs and i 1cons are being mostly offered by stand alone s stems and the
natural language and vorce l_nterfaces are in various stages of dd'velopment and
sophistication. : : : :

Some of the types of r morc popular user ﬁ*rendly mterfaces being offered for using. the ’
- database products and serwees are being briefly discussed in the section on User interfaces.

10.4 ONLINE vs CD-ROM - |
- - |

Online searching did take back seat wrth the emergence of CD- R M technology ‘
* which offered vast resources of information on the desk = top without !the: ‘hassle  of

telecommunication links. But the tremendous reach of the INTERNET 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 minuics rather than weeks or months or for information more recent -
than that on the disc. The library could also adopt a strategy of judiciously using the
databases - available Online as well as CD-ROMs. Whatever is required Lfrl"equently, for

_ ins.tance, single most comprehensive information service such as an indexing and abstraciing

~ . service could be acquired on CD-ROM and whichever database needs to be searched

occasionally could be searched online. Most importantly, the blggest advantage of CD-
ROM is that it could be searched repeatedly without incurring any extra costs whereas
every online transaction means additional costs.
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The fullowmg table compares and’ cbntrasts Onhnc and CDROM databases
' Table 2: 'ONLINE vs CBROM '

SNo | ONLINE | CDROM
1 | Based on Accessing Dala_base as and when § Based on acquiririg" and possessing data
| needed. _ s ' _ '
12 1 As online séarches are time-related in terms | In-house facility : no pressure on time
of charges, thére is prcssure on time: one } '
tends to hurry up while searching -
3 Set up costs are minimal Set up costs arc minimal. Multimedia PC
. [ ' is needed. '
4 Cost of searching varies and depends upon: Cost of searching is almost nil
Database; . Online connectivity time; output | :
 cost and Annual subscription fees : _
3 Databasc néed not be purchased " DB is licensed for usc for a year or so
6 Search features vary from DB fo DB ‘Search facilitics are dictated by DB
‘ ' providers and search.softwaré coming
: o - | withCD
7 | Search Command vary frem Vendor to | Search commands are uniform for one
vendor - o N ' CDROM publisher: example Silverline. . 1
8 Information is updated fast 1 Updates are slow say once a month or|
quarler :
9 Data available for few years only - Generally available for larger number of
. 7 L years . _ [
1 10 | Mostly bibliographical abstracts _ Mulimedia and Fuli-text are common
11 Connect to DB vendor as and when needed ' Always available in house
12 Scarch service can not be loaned; but one can | CDs can be given on-loan
* | conduct searches for others and chargeafee | -~ - :
13 Wi_dcr choice of databases and véndors Restricted to CDs you buy
14 Amount of data online is very huge (several Limited to a set of CDs.
tera bytes per vendor) '
. G’ =

' 10.5 SEARCHING INFORMATION RETRIEVAL SYSTEMS

. Using information retricval systems for scarching for information depends on factors
like document characteristics, indexing language, user requirements and searching
methodology. ' - '

10 5.1 Document Characteristics

A bibliographic database will have several characteristics which arc searchable ..,
author, 1SBN, ISSN, type of document, author affiliation, year of publication, title etc. The
" database may includc several tvpes of documents like books, periodical articles, reports,
‘patents, theses etc. Some of the characteristics arc common to diffeyent 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 subjcct characteristics are
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_ expressed in the form of a notation which is the class number ard the alphabetlcal
equivalent of the notation is included asa subject heading. The subject contentl is analysed to
a greater depth and the ideas, concepts processes , methodologies discussed in the source
considered significant for satisfying user approaches and requzrements ATG *dent:lﬁed and
represented in the form of keywords descriptors, 1dent1ﬁers etc -

1052 Indexmg Languages

The . language of the system which is generally referred o . as indexing language,
sometimes also referred to as matching language could be based on controlled
vocabulary or -on uncontrofled vocabulary An urcontrolled 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 unlque term with also guldance to related terms. |

 The increased development of information storage and - retrieval systei'ns based on -
uncontrolled vocabulary and natural language indexing make them more conclucive for end
user searching. At the same time they may result in missing out some other relevant items
or generating a lot of search output because of lack of precision. -

10.5.3 User Requlrements

Based on the enqu1ry statement, initial background study of the tOplC needs to be
done by the searcher in case the searcher is an intermediary like librarian. Aﬁer the initial
study the searcher has to . interact and seek clarifications and also dlscusis the-search
 strategy with the user. It is also better to seek list of highly relevant references E;Lom the which -

he can choose some for the purpose of selecting the scarch terms, It is also essential to clarify
what he may not want (a particular concept, a type of publication, language of the text,
period of coverage i years). Th1s s part:cularly helpﬁﬂ in case of too many references are
retneved by the system.

10.5.4 Matchmg of Records

“When the search statement is executed th¢ retrieval system retrieves the records
which are matching the search statement. The presence of a term which is being searched in
a record in the d' tabase would result in a hit. In other words, the matchmg records are hiis
: _thch arc having this term and the others are misses. Snmlarly 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 choices expressecl

in the search statement. .
10.5.5 Searching Methotiology :

Getting satisfactory results for approaches by subject is by far the - most critical
component. in. a retrieval system. The effectivencss and cfficiency of the retrieval 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, bi 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
translatmg the user's requirements into scarch statements which closely match with the
indexing language of the system, and most Importantly, ) the searcher's knowledge of the‘
search software features.

- In case of online systems, based on the requlrements the relevarit daiabases/databanks
n.,cd to be chosen. The scarch statement. needs tc be made after ¢xamining the indexing
language of the database which is to'be searched. This can be done by makmé use of the
vocabulary tools available for each database. Eg: ~Subject Headings  in lEngmecrmg
(SHE) for COMPENDEX. Based on the vocabulary the search statement needs (o be
formulated and the search strategy finalized in consultatam with the user. In othel 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 importantly making
use of the search software facilities which arc being discussed i the following sections, |

) Various  search facilities couid be used.and options ke EXPAND which display
onlinc 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 advancé, based on. the foedback during the séarch, the search
statement is reformulated and - fine tuned to get the desired results. This is the biggest

advantage of a online scarching. But, at.the same time one has to prepare. adequately m -

‘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'co)mmonly 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 retrieval of
records and retrieval of highly relevant records. Complex search strategies could be
formulated based on the requirements and use 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 statcment, displaying” and printing records, to go
forward and back while displaying records, to show listing of terms ‘included in. the
indexing language, saving searches and most importantly providing ONLINE '.help. The type
of search facilities offered primarily depends on the database structurc. and organisation
of the indexing language of the system, for instance whether the terms have been extracted -
~ for inclusion from various fields and whether each term's occurrence in the record is precisely. -
identified. But in. general most of the search software offer similar facilities with some -
variations in the command language. - o :

10.6. 1 Common Command Language -

To overcome the variations in the command Janguage and to achieve some amount of
standardisation the Furonet 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 '_ma_kes provision for various scarch
options which are not always implemented on all systems. .~ o
10.6.2 Common Searck Facilities ‘ . .
' Some of the search facilities which arc commonly offered by majority of the search
software are being discussed below: : ' S '
i) - Searching by Simple Terms

This is- by "f_a1" the most__-csimpl_e and straightforward. way ~ of searching the -
database. The term could be a word or-a phrase and is scarchéd in the indexihg language of |
“the. system. All the records having the term are considered as hits and would be -
- retrieved. E.g.: Economic reforms ' '
i} Bao'lean'-Logié ' _ _ _ .
' By far the most po'we_rﬁﬂ_ 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. T e o
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This ulogic_'uée_s three operators; ﬁamely ‘OR-,'AND, NOT. dn some of the software
the logical operators are represented by the following signs: - . - :
- plus sign { +) for OR -
asterisk sign (*) for AND
minus sign ( - ) for NOT _
" Whenever several terms are connected to each other by a logical OR  operator,
prescnce of any of the terms in the record will retrigve the record. o )
_ Whencifcr -_ terms are connécted to each other by a logical AND operator then
only those records which have ali the terms arc retrieved. - o
- When the Ibg'ica_(l operator NOT is present before a ferm it would not retrieve  the
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 worke_;d-out .
first, starting from the innermost brackets. The logic is explained in the following-example:”

There are five Documents .i"n the database. They are: 1,2,3,4,5
The concepts discusspd in thése documents are : A, B
The documents 1, 2 discuss bnly A '
* The documents 3, 4 discuss only B. . .
The document SIdisqus_scs both Aaswellas B
‘The relationships could be expressed by Venn D.iag-rams. _
(Plcase refer to Figlufes 2-4) .
' The scarch expression A OR B (the document should have cither the term A or term
- B) would retrieve documents 1,2,.3.4.5. : o

Figure-2: Boolean OR

The sea_rch expression A AND B (the document ._sﬂh'oﬁld have both the fei'ms) would
' ' retrieve document only 5 '

Figmﬁe-3 :Boolean AND
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The search expression A NOT B (the document should not have the tarm B. Bven -

though A is there rejects the document if there is B) wourld retrieve documents 1,2,

Figure-4: Boolean And NOT

i}y Trancation

The facility allows searching by portions of terms and always enhances the number
of records for retricval. Searching 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 diffcrent special characters in different systems (+,$). This is particularly
uscful when the searcher. is not sure of the full term and also when he wants to search by
ahi the forms of the term (adjectival, singular and phiral forms). For example, Organisation+
would retrieve orgamqatlon organisations, orgamsa.tlonal etc.

Similarly, to retrieve all documents - dealing with cataloguing, the search term

could be Catal+. This sort of truncated term scarches may also retrieve unnecessary terms -

which may happen to have the same stem but are not relevant for the search. Eg. records with
the term catalyst, catalytic would be retrieved. The problem may be overcome by selecting
the terms from the dictionary of terms created for the database and selecting only relevant
stems. The terms geiierated as a resuli of searchmg by word stcm w1ll be processed as though
they arc connected by the logical operator

Some _of the systems offer left truncation. eg. + structuring would retrigve

restructuring. Some offer both lefi and right truncation on  the same term stmultaneously.
Some  facilitate middle truncation i.c. provide facility to search for terms which have
spelling vanants not at the beginning and end but in the middle of the term. cg. cataloguing
would rctricve 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 irrelevant retrieval it is beiter 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. Sirailarly there is gencrally a feature to ook at all the related terms in the
' thesauri displays.

zv) Aa}acen cy

* For this operator to be funct‘onal the system should have a built—m feature to store
details of position of the words i the record. The facility is logically closer to an AND
operator. The adjacency operator helps in specifying how a particutar corcbination of
terms oould occur in a tecord i a particular field. Eg Abstract, ,lﬂc
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The search statement is formulated ssing the adﬁaééncy operators to search for the
records where the two terms or adjacent to each other, or separated from' each other by
specific number of words. Eg.: Organisation (W) bebaviour, Appropriate (W) Technology.

Research (W3) expenditure where 3 indicates that no. of words apart the adiacent
word may be. the records having Research and Development Expenditure woudd be a hit. The
use of (W) specifies the order of the words and tooks for the words in the same sequence
as given in the search statement. eg. Technology(W) Transfer weald only retrieve records
which have terms in the samec seguesce i1.e. Technology Transfor and not Transfer
Technology . : '

Ancther adjacency operator (Nj which is offered by some systems can be used to .
retricve records having both the terms adjacent to each other but not necessafly in the order
of the sequence of the terms in the search statement. eg. Tnformation{N} Systems would be '
matched by records having terms Information systems and also systeras information. -

v) String Searching

This facility is also scmetimes referred io as free text searching . The facility
enables matching of group of characters mentioned i the scarch statement with the same
sequence of characters occurring in a 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 exampls all the records with term Academic press could be
scarched, As a rule string searching is slow as the searching is done sequentially ic.,
- record by record and looking for a malching pattern of characters somewhere in the record.

vi) Field Limit Searching

This facility allows the searcher to specify in the search siatement the field or
ficlds in which a particular term shonld be there. Only those records which have the term in
the specified field are retrieved. :

For example, each record in the databasc could have a field called descriptors or
keywords The terms denoting an aspect are included if that particular aspect is being chiefly
discussed in the source. Hence, 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 search statement to cnsure
that only records falling in a specified range are retrieved. The types of limiting could be by
type of language of the text, the year of publication etc. Eg. Pollution contrel * YP > 1990
to retrieve sources dealing with polhution control and whose publication year is greater ‘than
1990, ' o |

viii) Weighting

The records in the databasc are analysed and the aspects considered significant
are identificd and are  assigned values bascd ou their relative importance. The term which
represents tie coré essence of a document is assigned the highest weight. Similarly the
terms in the search statement are alse assigped weights. When retrieval decisions are taken
by the system the total weight of the record is considered in relation’ to the scarch
statement. Only those records which either maisch the total weight or exceed:the total weight
are retrieved. Sometimes the display may be in the order of decreasing drder of weights
which in other words means decrcasing order of relevance. |
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10.6.3 Winspirs : An Example of a Search Sofmare’"f |

Most CDROM databases come with search scftware mcluded For exampie ‘any

CDROM databases from the Company Silver Platter, include Wmsplm softwa.re Some

features of WINSPIRS are mentloned below

1. It can search multlple databases (say in a CD stack faelhty)
2, Free Text as well as ficlded searches are possible.

3. Scarch output can be 'Limited' by Accession Number Penod Document Type and a
host of other database spemﬁed fields.

4. Sorting results is possible, Printing, Saving or downloadmg resuls is possmle The
c!mplay format, fields to be included etc can be changed at will.

5. Wherever thesaurus is prov1ded terms can be expanded while searching

6. Words in search output can be selected and in turn used as search icrms: thus
sharpening the search is intuitive and easy.

7. Complete and comprehenswe, gasily Lunderstandable Help is available online,
Database specific help is also provided. '

10.6.4. Librarian as an Intermediary

CAll these faciors stressed the need’ for a le tarian o gain expeiience in searching
various information systems and provide user services. The professional should play the role
of a search intermediary and has to constantly update his knowledge regarding
changing techniques, new search softwarc and new methods of knowledge organization.

Librarian asa search intermediarv becomes relevant when you consider;
.a) dwers1ty of these onlme information products-

b) ihc traditional -skills the Librarian has in formalatmg complex seaxoh statements
qulokly -

¢} lack of familiarity of the end user with every system
d} timc sensitive aspects (cost) of online searching

€) special * training needed in learning about databases features, search commands,
complexities in manuals '

) the skills of hibrarian in using thesauri
However, atty search would become very imeaningful 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 etc.

10.7 USER INTERFACES FOR SEARCHING L

_ The most important change in the récent times has been the development of user
friendly interfaces as database products and services arg 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 interface is one of the most important components of the

“information storage and retrieval system, Several research studies have been conducted on tl'e o

mterfaces users prefer to use.
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Some of the types of more popular veer friendly interfaces being off red for using
the database products and services are bnefly discussed now.

£18.7.1 Comumamnds

-The input involves expressing the quésy statement usmg the commands of the
systenm. The command consists of two components viz., the comroand word or function {such -
as Find, List, Print) and the other the object of the cmﬁna.nd (the verm, word, phrase which.
needs to be scarched. E.g.: Library Classification ). ‘ |

Sometimes the sommands could be abbreviated, They may have m'p‘mlt vaiues '
and may sometimes have default valies. The advantages of command based mnput is that
generally it is easier to formuiats complex searches quickly.

. | :

The problem s the diversity and multiplicity of conunand languages and the
efforts one has to make to gain familiarity with each. This pioblem has been addressed to by -
the Tnternztional Standards Institution in standardizing these procedures (ISD! TC/46/S64)
and also emergence of a Buropean commor ccmmand language. Several quocessful efforts

“have been made to create front ends which converts the commands into ihe commands of
the syster being used. '

This is the type of imterface which is used by experienced users [for accessing
databases offered by cominercial vendors remotely via telecommunication networks.

10.7.2 Menus

Menus present various options from which the user may choose an appropriate one.
" The user keys in a number or a letter or uses a mouse or a light pen ‘o choose an option..
Choosing the option from a menu may lead the user to another lower order menu. In such a
case the original menu is referved to as pull-down menu, Menus are generally suitable for
preferred by infrequent users and also naive users. Menus may be rTustrating and tnme
consuming for a frequent user of the system.

Ancther method of input could be asking the user to fill up the blanks. In such
cases, the user has to be trammed to give relevant responses.

16.7.3 Naturalb Language Interface

A natural language interface is one where the user will cxpress his reqmrements mn
natural language and the retrieval system responds appropriately after processing the query
statement. The interfaces for input could be at different levels of user fnendlmcss 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 words with the
interface being capable of handling amb;guous expressions. At the most a(iv:cmced end are
the interfaces which accept querics in the form of natural sentences.

10.7.4 VYoire

By far the ”nost appropriatc medinm for expressing requlrements #  aatural
language could be voice. Veice input is also possible now and extensive rcscarch is being
carried out to meke it accorate 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 requirements. ' | :
18.7.5 Graphic Indexing |

By far the most simple and attractive input preparation which is being Eoifemd to the
users v the graphic indexihg or the pictorial displays. These e being vsed‘by mufiimedia -
provucts CD-ROM systeras and Compact Disk Imieractive aystews. They ars targeiea to the
seneral pubhc meorporaiing features that are simple to use. In fhys'e syateins *fh‘“e user chooses
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a plcture (em. contents pagc) usmg a mouse or any pomtmg dwace ‘The plcture may lead to
.another detailed picture which would give ' several other alternatives. Such devices retrieve
. pictorial mfonnatlon textual mformatmnand sometimes accompamnd by sounds.

16.7.6 Econs

Ycons are gnjup of images representing things or actions the user 'may choose based
on the requirements. icons can be considered equivaient to a menu but are more attractively
presented. They aiso help the user to recall and express his requirements, The user chooses
the grapl‘uc which represents his requirements. : -

16.7,7 Expert Interfaces i

_ The mterfaces use ingelligent soﬁware 0 analyse and .mcrpret and also tries to
understand user's requirements to Satlsfy the user needs accuratcly The software may also.
evaluate user perception levels - and also decide user's stylas based on the user's earlier
interactions with the system This mfonna.tlon is. used in crea.tmg appropnatc search
Statements : S : .

The preference of a parsticular type of user interface is dependent on thc user's
.prior familiarity with the system. The experienced user such as a search intermediary would
be happy with a command' language which affords quwk and complex search strategy.
formulation. Some ‘systems offer interfaces which have a variety of input opticns like
menus, commands, graplncal displays. Based on Ins levels of fanuhanty the mterface invokes
approprlate options. - -

108 SEARCHING THE ENTERNET

_ While on the toplc of searchmg databases on]me and CDROM it is pertinent to
mention about searching for information on the Internet. As the information provided on the
Nt is coming from varied types of individuals, institutions etc there is nothing standardized
- about its contents. Format, presentation, style, language, autheriicity, credibility, up-to-date-
ness, reliability are all subject to question. The unit of retrieval is the complete web page as
against a well defined and structured records found in online databascs familiar to the
~ 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 ctc. Most search engings have their own ways of
indicating truncation, wild cards, Boolean Operations ete. Some prowde for Limiting also: say . -
only web pages, only addresses, only images etc. Scarching the net is an art in itself. Librarian
should be well equ*pped to handle 1t and thus. becomc an mtermedlary betwet:n the end user -
and the NET. : : : . :

10.9 LET US SUM UP

The unit has discussed the fcatures of ONLINE mformatlon 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 retrieval
systems. The types of user inferfaces being offered for these systems are also briefly
dlscusaed The role of librarian as an 1ntenned1ary has been explained. : '
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) 10 11 MODEL EX AMINATION QUESTIONS

I. ESSAY QUESTIONS

1) Write an essay on Online and CD ROM datab-ases Descnbe the merits and dements .
of each. :

2) Explain the role of command languages in Conducting Online or CDROM searchcs

- 3) Describe various features of séarching an online database with special reference to
Boolean Operators and their use. Illustrate your answer with examples

11, SHORT NOTES
a) - User Irterfaces previded m Scarch Software
b) Different typee of Databases |
" ¢) Indian Database Industry
d) Commonly provided Seereh Features/facilities
¢) Searching the Internet

f) Librarian as an Intemiediary
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UNIT - 11 : COMPUTER NETWORKS

Structure N .
110 Aims and Objectives
. 11.1 . Introduction -
112 Computer Networks - Basic Concepts
' 112.1 Nodes - .~ |
'1112.2 'Transmission Speeds
11.2.3  Network ConﬁguratlonfTopology
11.2.4 . Transmission Media
1125 Computing Modol_s. ‘
[1.3" Types ofNet_works -
11.3.1 LAN
11.3.2 MAN
1133 WAN
1.4 Tele'commonic.a_tion Networks
11.4.1 Packet Switching Networks. ..
I1.4.2 Integrated Services Digital Network lISDN)
115 INTERNET - Network of thworks :
"115.1 What is Internet 7
1152 Tntermet Jargon
1153 Advantag_es of Internet
11.5.4 Services on the Net
1155 Intemet (;onnocﬁ\kity
11.5.6" Impact of Internet for the Librarian
 11.6 Let Us Sum Up '
11.7 Recommended Books
~11.8  Model Examination Questions

11.0 AIMS AND OBJECTIVES

The aim of the unit is to.introduce you 1:0 the computer networks and their types il
also aims to present-some details of Internet. :

After studymg this unit, you will be able to

) descrlbc b'].SlC concepts of a computer network

e explain differcnt types of network _ 4
e acquaint yourself with telcphonic and ISDN networks

e apprcciate the va[ue of Internet for hbrary Worl

®  possess a basic understanding about Intern_et
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TR .ENTRODUCTION

- othet: by links or charinels. The channels are mtended for transfemng data

When a number of computers and computmg devrces (lme printers, p
pacls and servers) are interconnected with an objeetwe of sharing resources,
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 -

otters, routers,
the result is a

4) to enable dlstnbuted computmg across a number of maohlnes sharmg the eompurmg '

- burden

5) to a.cceSs lar'ge computer Syster_ns for remote -adminis,tration

The networks could be telecommunication networks, using atelephone systeni ora

" data tietwork or both. The networks could be within an area of working,. Wlthm an

organisation, -between group of organisations. Dependmg on the distance betiveen the nodes

‘a network could be termed as a Local Area Network (LAN) or Metropohtan Area Network

(MAN) or Wide Area Networks (W AN). There arc also other type of networks called *Value

A Computer Neﬂvork can be defined as an 111terconnected collection

- Added Networks', which while using the transmission channcls of a -wide arga network and
. pnvate swrtehmg facilities, oi’fer speerallzed services. :

of autoriomous

computers'. A Network can be defined as a set of things (called nodes) comnected to each

at partrcular transmlssmn speeds.

in digital form

Networklng is done for exchangeftransfer of data or mformatlon Tt facilifates the _shéiring of
information resources which are widely dlSlI‘lbl.lted The resources include: a) databases, b)software,

¢) computing resources, and d) human resources.

-11_.2‘ COMPUTER NETWORKS - BASIC CONCEPTS

: paragraphs

- network with zero or low error rate. The transmission speeds are express

Each network has nodes and centrallsed or dlstrlbuted ‘processing ¢

a.paBiJiﬁes The

signals are transmitted across the chanriels of the nétwork at the speeds the “channels can

allow. The speeds “and quality of transmission are depenclent on the network cc nﬁguratlon and N

the transmission media. All these issues -are  briefly explained in the following

11. 2 l Nodes ina Network

Nodes in a computer network  could be of three kmds T efmmal nodesa_re those |
where the user sits before the system and operates. Processor nodes. are those which
facilitate processmg of infonmation and also can be termed as Hosts. Switching nodes are

mtemredlate nodes which connect channcls, eg. Telephone exehange
11.2.2 Transmission Speeds '

The transmission gpeeds are the speeds‘at which the-signals can be

carried by the -
=d 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 determmcs the type of '1pp!1catlon whichcan be ™

handled by the network
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_11 2.3 Network Topologles / Conﬁgurataons

_ Connectmg one. eomputer with anothor computer is simply a stralght forward ta,,k
When there several compulers are to-be linked we have to choose an appropnate ong from: the
' d;ﬁ‘erent methods Each method has 1ts advantages and dlsadvantages :

Networkmg topologies are basncally grouped into 1) Point-to-Point type and 11) Point-
to-Multl pomt or Broadcast type :

Y ks

4

i) Paint—to-Paint‘ Topology: _ ,
" Figure 1. Point to point Network - Figure 2: Point to multi-point

o This type of networkmg is a fixed one. In this we find ‘;tar hierarchical and loop
-arrangements. Fach computer in this topology: can commumcaxe with its neighbours, but
depend on those nelghbours to relay data or commands to other computers on the network.

The Star topology is an extreme cxample of pomt—to-pomt configuration because
every node on the network must communicate with the cential computer. When this single
controller is inoperative the network is down’ for all local computers. In the hierarchical or .
loop arrangement all computers are connected to all other computers in a fully connected
network. : - :

Figu'r'e 3 Sta.r Topology _ . Tigure 4 ’l_llerat_'ohioal_-ffopology _ Figure 5: Loop Topology ‘
1) Broadcast T apology

: ' ThlS cons1sts of Bus, ng and Satelhto conﬁguratlons The ﬁmdamental concept
behmd this topology is that message is placed on-the bus or in the ring, or is broadcast from:a
satellite, The message conl:ams the name of the- intended: receiving computer node. Though all
computers receive the message constantly, the. speelﬁe 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 topolognes in use today the bus-basod Ethernet
and the. rmg-based Token ng Network. : .
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Figrue 6: Bus Topoiogy = Figrrre 7 Ring Top_ologj L F.igore 8 Sete_llite Top‘ology .
11.2.4 Transmission Media. R

Ther¢ has to be a medium to cormect two nodes -The medium needs to be strong
and robust in terms of physical maintenancé. The length and the quality will determine the .
cost. The transmissions speeds required for ensuring continuity - and - completeness of
different types of messages, textual graphic, vidéo, andio ~ ar¢ different. The iransmission
mcdrum should offer the necessary bandwrdth for transmitting the signals.

In other words gach type of message requires a particular frequency and the
_connectmg channels shouid provide the bandwidth to transnii the srgnals and miessages.

The factors which affect the performance of the transmlssron medra can be
summa.nscd as follows. : :

e cost
e case ofi_nstaﬁatiorr _
e capacity (bandwidth)
® aitcnuation ( srgnal distortion ) -
e immunity from Eleetromagnetrc 1nterference (EMI)

' In a Local Arca Network the nodes arc generally connected by a eable The time
" tested 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 powerful medium is the
optical fibre cable which involves optical techniques for. transmitting messages. The -
medium is costly but offers a. hlgh range of options . for 1ransm1ttmg dlfferont types of .
messages at lugh speeds. - :

- For short distances copper cables are adequate with data transfer rates of 1 and 10
-mbps. Optical fibres have bandwidth of 100 - 400 mhz and offer sufﬁment capaerty for
several high speed data channels. - '

To carry- srgnal over long distances over copper cables, repeaters/boosters havc to be
used at speclfic distances-to amplify the signal. Laying long dlstance cables with repeat ers
. would mercasc the cost of the network and decreasc the. efﬁmenoy over iong drstanecs

‘11 2.5 Computmg Models

- Another important component is the. computmg model to be adopted by the
-network whether it ehould be centralrsed oompuhngj or dlstrlbuted computmg :

_ - The Centralised computlng modcl niay have one server and’ scveral dcpcndcnt nodes.
E. g Clicnt Server Modei ' :

-
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The d1str1buted computmg ‘model has several servers anci depending on the
requrrements at the nodal Ievel the nodes. arc connected to the server(s) The model is also
called as *Peer-to-Peer Model' IR :

) Chent—Server Madel

_ The 1dea of a server it a network is to facilitate sharmg of TESOUTCES. One of the '
popular models is Client-server model, where a particular node is known as the server and
the nodes which are connected to that server are known as the clients of that server. The

- Client-server network “model ™ 1llustratcs the idea of shanng the pe"lpherals Some of the

servers are S

a) a prmt server - the node performs al] the prrntmg of ﬁles

b) a 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 contiol processor through the concentrator
whrch handles all thc communication traffic. - :

¢ a drsk server - wlnch provrdes a large amount of secondary storage to Usels of the
network :

i) File Servers Another type of server namely a ﬁle server (fs) is. the file handlmg

equipment in a network A file server supports;the concept of a file. The standard -

operations are create, delete, open, close read and wrrte ancl the server also cnables shanng
- ﬁles :

Users interface is avarlable to the fiie server via other servers or chrectly fo the, ﬁle server if
desired. The database server acts as a server to the uscr and also as a client with respect to

~ the file server. Similarly different types of file systems based on different operatmg systems
such as MS -DOS and UNIX could be supported by the file server.

iii) Dtsmbuted Systems: A distributed computmg system “mcorporates a.ll the above types
of components. For instance, the printer processor and servers are connected- together via a
network. The users are offered a vast . computing environment and are not required to
know the underlylng details of the hardware. An operating system takes care of everything -
like naming to mterfacmg various components The operatrng system sofiware is referred to -
as Distributed Operatmg System o

11.3 TYPES OF COMPUTER NETWORKS

Computer networks are broadly clmded into three types 1. Local Area Network
) (LAN) 2. Metropolitan Area Network (MAN) a.nd 3. Wide Area Network (VVAN)

: 11 3 1 LAN ( Local Area Networks)

.

LANs are the outcome of technology in the earIy 1970s and typically cover’ \
speeds up to. 16 million bits per second and cover areas of up to 1.5 Kms. Three types of
LAN are bemg discussed. viz., Ethe met, Token ng, and Arcnet ' :

' l) Etkemet
In Ethernet, the most widely used type eornrnumcatmg machines are connected to

a coaxial cable via transmitter-receiver stations. Stations can be connected to the cable any
- vihere, and they can be extended by using repeaters. Data is transmitted * by stations in -
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i) Tokenﬂing

" i) Ar"cnet

packets, wartmg for each to be aclmowledged If there 15 a collision between packets gach
station stops for a perlod and then iries again. ;
|
|

In Token Ring systems, stations on' the network await the arrivaliof short bit

sequences called tokens, A station reads a token addressed’ to it. It transmits by entering

data into an empty token. In ring system, empty data packéts/tokens circulate like empty

* gontainers in-a pneumatic tubé system. When a station wants to transmit, it detccts an empty

packet, enters address and data, and 'empties it after the message has been: received and
comes -round agam All stations exaunine all packets but accept only those addressed to them.
The electronics is mexpenswe and twisted palr cable is used. l X
| y

Arcnet, the third type, are a variation of the token ring: system LANs are used to
inter-cotinect - microcomputers, workstations, ‘minicomputers, or mainframes, or to share
expensrve resources connected to the network such as ﬁle Servers or large prmters

) Ms Huardware and Safnvare 0ptwns

l

Connectmg computer systems within a campus through a network has two basrc.

purposes: shanng the softwarc rcsourcés and sharing the data or mfomration resources
~‘scattered through out the = campus without interfering in maintaining - therr individual
- existence. For example, buying multiple legal copies of a -word processor sofiwarc and
.nstalling it on each computer is not cost-cffective “compared to opting-for a network version

of the software and mnstalling it on one machine and making it available through the network
The latter dCClSIOI] saves not only money but also dlsk space on all the rraehmes

Simj}arly, _ in .a LAN, hardWar’e like. printers, can be shared and"better utilised by the

network . users by ..minimizing the idle time of the = printer. S'ec'ondly,'l 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
_ rhaintaining a bibliographic database may be with the library and documentation departments

of an organization, yet database services are made available to other departments on the
carnpus w1th prlvﬂeges only to-scarch the database i

Novelt Netware DECNET, and Banyan V ines 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 connccted 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 oh!y are kept in
the PC thereby reducing the load on the server system. LAN system prowded with .a

gateway (exchange or switching device between two computers working on two different

platforms) can allow the user to have access 10- an external (MAN / WAN) network
11.3. 2 MAN (Metropolltan Area Network)

A MAN is a kind of super LAN ﬁbel Gptlu ring network operatlng at 150 Mbps or
more over an area of about 50 Kms. In setting & MAN, or > might use a combmatron of

several types of media: Community Area Television (CATV,, twisted pair, ‘optical fibers,

., 170




racllo links or Lme of-sight Optlca.l Commumcatlon hnks Bccausc of thc broadband. capacﬂ;y '
of MAN, V01cc Data, and video,can all be carried sunultaneously

11 33 WAN (Wlde Area Networks)

 The term is used to dcscnbc any .network covcrmg a large area, presumably larger
than 2 MAN. All communication networks like NICNET, ERNET. in India and TELENET
and TYMNET in USA, and the Internet fall. to this catcgory. In the case of internet,
however, it is not a single network but a network of scveral networks, as we shall see a little
later. These networks make use of telephone lines; underground coaxml cables, microwave
and satellite commumcatlon facilities. - '

. Some'of the highly.utilised large geogmphic'all area networks arc telecommunication
"networks and several MANs and WANSs are utilizing thenf-aNg Works of blg muitinational
_corporatlons like MCE, AT&T, Sprint belong to WAN Ca™ WY,

Flgure—9 shows the dlstances covered and transfer ratcs Of L AN 22 and W AN
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- Figure 9: Networks Distances and Specds
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11.4 TELECOMMUNICATION NETWORKS l

. The best- example of a. telecommumcatlon network is  the Publlo Sw1tched
Telephone Network (PSTN). PSTNs carry analog signals as they are ‘meant fo
transmit the same. They - connect various entities which are geographrcally apatt to
communicate with ecach other. The entities could be telephones, facsimile machines,
teleprinters computer terminals. Thesc networks are the most extensive and arc -
ensuring world w1de connectmty : | '

. : - ]

A publi_c' network is available for gencral public. A dedicated| network has
nodes connected by a leased lins either separately laid or drawn from a p'ublic network.
The dedicated lines are costlier and naturally offer quicker communication . and noisc
free transmissicn, and are available all the time for the exclusive use of a smglc user.

. : : _|
, ' The- teleco_minunication- networks could -be usecf for sending dataj o_r receiving
-data but the digital signals of the computcr need to be converted to. analog signals. This
can be done by connectmg a modem between the computer and the telecommumcatlon
' networks _ - . . : L ;-
I

The Modem converts analog signals . into dlgltal srgnals and dlgltal signals

into analog signals, While sending the data the Modem converts the ud1g1tal mgnals from

the computer to analog signals for transmitting - the information on these networks.
Similarly the information received as analog signals via the network are iconverted inito
dlgltal signals by the modem a.ncl transmrtted to the computer. - o ;.

11.4.1 Packet Sw:tchmg Networks T B . ' o
When data is transferred from one computer system to another elther ‘the whole
message can be sent in one go as it happens in Message switching or the message may be

broken into :mall pieces and sent as it happens in Packet sw1tchmg

- The message is broken up into differcnt packets at the’ begmmng Each packet‘
has the address of its destination and information regarding the Network user
identification and the packets are transmitted via available paths. In fact a packet of -
‘size of less than 1 KB has Packet 1D, Message 1D, Message Size, SoarceID Destmatron
1D, Number of Packets and of course actual data 1tself o

- Near the destination., they are p_ut' back together again in the original order. .In

other words, portions of different 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 destmatlon and the complete message 18
-transmltted to the receiver, o ' ‘

The terminals may be packet terminals (PAD's) connected directfly to a data
network or normal character 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 message to packets takes place at the node
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Figure 10: Travel of a Packet

'Advantagee of Packet swntchmg g

The advantage in packet sw1tchmg is that when a packet is not reeewed properly only
that small packet needs to be re-sent. More over, in sw1tch1ng there could be problems of the
recciving end overflowing the message storage capacity in the case of large messages. This
problem is also avoided. Again, when a large message is being transmitted, if an mmportant
urgent small message needs to be sent, in message switching ope has wait till the previous long
message is sent. This is no problem in Packet switching. Packet switching is faster It ensurcs
a better method of transfer using different altemate routes. : ‘

The idea of these networks was fo capitalize on the under-utilization of the
. telecommunication channels with g mechanism * for transmitting data via various paths -
- whichever is relatively free. Thé packet switched networks operate 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 protocol called TCP/IP. ' : : : :

11.4.2 Integrated Services Digital Neﬁv’ork (ISDN) =

ISDN is -an important development in the fild of teleeommumcatlous in recent tlmes .
The nced for an integrated services metwork 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 is prohlbltory A sophlstlcated signaling system is needed to
.support the transfer of data, voice, 1mage graphlcs v1de0 efe. o

_ ISDN is an 1ntegrated chgltal network and supports wide range of serv:ces voice and
" non-voice; lelephony 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 intelligént
system with service features, maintenance and network management functions, all integrated..
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F1gure—ll ISDN Faclhty

ISDN allows two snnultaneous calls on the existing pair of telephone lines unlike
present syster 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 avmled for res1d ntlal as ‘well as
business purpose$ as the subscrlbers will, hdve full eonnectmty to bo h natmnal and
mternatlonal lines. Call set up time is just about 1-2 seconds !

termination. The common box is usually installed in subscnbers premises. Depending on the -

In the ISDN, the telephone line is terminated on a cornmon box, cal%ed the network.
intérnal wiring, upto-eight tcrminals can be connected. These can be of seyeral types, for

example, ISDN telephone, PC, video phone vidéo conferencing cquipment, otg. Fax machines - '

and modems can also be connected to the internal wiring with suitable adapters However the
PC to be connected needs an “Add-on ISDN Card'. PCs can transmlt OT receiye ﬁles at arate
of 64 Kbps ina smgle channel (128 Kbps m twe channels) gE :

ISDN “upports the followmg services:

LI nall
6__' tel:etex
*»  videotex

. dlgltal faes1m11e
. electromc flmd transfer
. doeument storage and transfer -
. 1mage and graphrc exchange _ . ) R a
_ ' _audio and v1deo conferencmg - '
¢ automatio alarm serv1oes (eg medleal pohce ﬁre)

Among ISDN subsernbers telephone users can avall a number of new. Faei__li)_:ieo_:

L Callmg Lme Idenuﬁcanon Presentatlon
2. Callmg Lme Identification Restrlctlon
3. Adwce of Charge
4, Cali bholding
5. Closed User Group
6. Call Forwarding
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The speed of transmission is 64 Kbpfi to 128 z(bp‘; Video confpmncmg using ISDN
lines is hecoming increasingly affordable. For better quality Video Conﬁ:‘:rencmg one needs
three 64 Kbps lines. : :

11.5 INTERNET : NETWORK OF NETWORKS

‘The basic cohbjeciive of any network is to ensure sharing of resources and sharing
of information quickiy and cfficiently. The network enables 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 catabases, unorgamzed
mfonnat]on 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 ihe important features of the network are discussed
below. In this section, We shall first introduce the topic of Internet, then look a some special
words connected with Internet, discuss how to get comnected to the Net, s..ue services -
available on the net, and then what anyone can do with Internet Finally some points of
Interest to librarian are listed. :

i11.5.1 What is Internet ?

Internet is a network mterconnectmg several networks in umversﬂ:y, busmess military
and government and public institutions and individuals. The Internet is made up of LAN,
MAN and War, connecting computers for organizations alf over the world. These networks
are hooked together with every node from regular dial-up phonc lines to high-speed
dedicated leased lmes, satellites, thereby removing geographic and national barriers.

The Internct is a network of computer networks. It encompasscs the entire globe. You
can look at as a glant global encyclopacdia: It is the best instance of a coopcrative movement.
It is a universal service connecting different types of networks. - Internet is not restricted in
size. Internet is a virtual network system and as well an virtual information store . It 15 a
physical maze because when you are searching you-do not know where you are.

Internet is growing very fast in recent years The Internet bas doubled in size every
vear since 1969. In 1996, 10 million computers joined the Internet, By July 1997, 10 million
more joined. In 2001 there were 300 million Tnternet users. Soon, everyone who has a phone
is likely to also have an email account or use Internet in some way.

11.5.2 Internet Jargon
We come across various terms when we use or read abOut Internet, Some of the major
Internet terms are given here for your understanding.

{1) TP Address:

Every machine on the Net has a uniqué pumber as its address. It is a series of four
three digit numbers in the range C to 255, separated by a dot. It looks Jike:

208.182.199.45 .




~ Here the last groi_lp of numbers (45 in this case) refers to the host machine and the rest
~of numbers refer to the network to which it is conmected. TP address can alsof translated-as a-
. name understandable by human beings like: www manage.gov.in '

(2) URL: Universa] Resource .Luc'afﬁr. |

It is an address of a spemﬁc pag(, of mfomnatlon on the Internel: An example of .Ian
URL is glven below: o

"

:/f_www.mana ¢ gov.in/ ubu_cat_imis'fbul_lgﬁn.lmnl_.

This tells us that the method of reaching or contacting the Internet s{ijlé 1s by using a -
“protocol called hitp (this is the web protocol. ftp, telnet arc other protocals). The actual
Internet machine is at: www.manage.gov.in. Within this machine there is' a file called -
bulletm html in a dlrectory called pubhcatlons In short URL tells excatly where to locate a
' web page

(3) TCP/IP:

Transmission Control Protocol {TCP) creates and " recombines  packets, ensures
correct ordermg at the recewmg E:Ild Internet Protocol(IP} locates desued computer on the °
nctwork ' '

) '(4) World ‘Wlde Web:

~ WWW or World Wide wcb is a fac1llty on thc Internet alJowmg persons to keep

' mformatlon on a computer such that anyone connected to Internet can reach that computer and
access the information, download it and use it. Web Pages contain multimegia information -
where text, graphics, motion pictures, audio clippings may all. Be clubbed [together in the -
same document. A web page also has hyper links. That is you can go to another. page located
somewhere else (anywhere - that is it can be on the same machine or anothér network far -
away) : : ' :

© A wcb page is crcated using a mark-up language cajled HTML - Hy; ertext 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: Elc. Among all the services on the net WEB has
grown incredibly fast. Hence everyone is interest in it. : - : ' '-

{3) Bro._wser:

A web browser is a program which is used to visit web pages The two most well-
known web browsers are Netscape Navigator and Microsoft Internet prloﬁf:r, which are
used by the vast majority. Other browsers like mosaic, cello are available as well. Browsers -
help you locate a page of information on the net; after you have 1t dlsplayed N YOUur screei,
you can copy it; mail it; save it as a file with all links, pictures etc; or print it gn your printer.
Browsers hclp us see text, plctures color, and also sce video clips and listen to |music clips.

11.5.3 Advantages 0f -Web :

What can you do 1f you get connected o r,he Fnternn’t'?
a) Purc hase books gifts onlinc - '
b) Publish your own papers and books
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B c). _Visit web sites
d) Send and Recelve Electromc mall
- . &) Read and post articles in the news groups
f) Down load files to your PC
. g) Chat w1th other users on—lme _
h) Play games with others on-line
1) Access on—lme multimedia including radio. and video broadcasts
j) Search the Internet for Information '
k) Subscribe to electromc newsletters e-zines etc
| 1) Join contests - ' o
m) Contribute articles, and other materials
n} Do on-line shopping -
o) Web based learning
p) On—lme placement (One can post his resume)
q) Create your own web site
1) Send flowers or gifts to others
s) Finda per_sons details

11.5.4 Services on the Internet

The basic facrl1t1es provided by vendors to Internet subscribers include remote log in, ‘
e-mall and file transfer : :

(18] Remote Logm facilitates a user to get cormected to another eomputer on the internet and
thereby have access to all the programs and data on the remote machine. What you can do
.after getting connected to another machine depends upon the permission granted to you. Most
. University Library catalogues can be reached via Telnet (Remote Logm) and searched v1a
catalogue or OPAC programs ' :

{2) E!ecrramc Mml helps you exchange personal messages (In view of the lmportance of
Electrome Mail, Unit 16 deals w1th this topic fully as a part of Office Automation Tool)

(3) File T ransfer 1S a facﬂrty wrth which, large ﬁles of information can be obtained from

other machines. Coramunication 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 plam text or binary

files containing pictures, programs and the like. Many fip sites (places in the eomputer__
" network where files are stored for download) are frce :

(4) Warld Wide Web: We have seen some detalls of WWW earher

- 11.5.5 IntemetConnectwaty _ _ - : S o,

One can get connected to- Internet by subscrrbmg to the serv1ces through an Internet -

Serwce Provider (=ISP). There are more than 43 private and government organizations acting
as ISPs. They cover almost all cities in India. The. charges vary for Internet Connection is *
about Rs 10 per hour All of thcm provide Emaﬂ service free. :
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] Dral up connection 1s the simplest. But it is slow. For companies and oﬁees leased line
connection at speeds of 64Kbps are needed. i we frequently download video, music etc then
again we need fast connectivity. Nowadays, WEBTV is a method by which the Home TV can

act as an Internet termmal and the connection 1s given by TV Cable eompames |

1. 5.6 Tmpact of Internet for Lrbrarlans

1) Library and information centers may Jianit their database development activities 1o
housc-hold decuments only.  Having: drrect access to specialized databascs world
wide (e.g. AGRIS, MEDLARS, databases on DLALOG) through Internet ma.y prove to
be 'more eoono*meal .

2) Electronic Mail with coungctivity to mtemet can be used for exehangmg messages filling
 inter library loans, forwarding texts in digital format etc. While: performmg onling
searches the search resulis can be sent chreetly to ¢end-user's mail’ box ' '

3) Internet resources span thousands of libraries and their collectrons At the moment OPAC
of several libraries including Library of Congress can be searched via internet. Large '
‘number of newspapers, journals and full text versions of several books and reference'
materials are all ava.llable on the Net. _ : .
- 4) Several magazines and pubhcatrons are available: on]y on the net in Electromo form:- and :
. nob-in; pnnted form.- lerarlans could benefit from soﬁ copy publleatlons via internet
access:- _ _ - e : '?
. . . . |
5) Hundreds of sources for helpmg the hbranan to d.lscharge his funotrons more ef’ﬁmently
are available on the Interet. Right from classification, cataloging to "Yellow Pages for
Libraries" varied types of information-are available on the Internet._ ! :
( Refer course-03: Information Processing and Retrieval, Unit-15 for ‘more detalls on
internet). o N T o _I :
I

11.6 LET US SUM UP

| .

~This unit has discussed some of the basrc issues  and eomponents related 10
computer networks. The components discussed .include nodes, the transmission media and
the data transfer speeds. Issues like network configuration and compriting system - miodels
have been briefly highlighted. The types of network configurations and types iof nehvorks
- especially LAN have been discussed in detail. The utility of telecommumcatmn networks
~and principles of data transfer like packet switching ‘have been bricfly descnbed ISDN
has been mentloned briefly. The’ features of one of the most popula,r network of nctworks,
the INTERNET has been discussed in some detail. _ {.
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11 8 MODEL EXAMINATION QUESTIONS

L. ESSAY QUESTIONS

1) Explam the basic concepts in Computer networks and type of networks in use.
2} Discuss the role of telecommunications in computer networks: - A

3) Describe Internet; its services and facilities. Dlsc".-,s the lmpact of Intemet
- on libraries 7 . \. '

I, SHORT NOTES-

" a) Internet Services _
b) Telecommunication Networks
¢) Local Ara Network -
d) Facilitics in ISDN,
¢) Intermet J afgon'
f) Packet switchings
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12.7  Model Examination Questions

“12.0 AIMS AND OBJECTIVES

: This unit aims to mtroduce you the hbrarv networks. The umt broadly covers the
need for hbrazy networks and also explains in genera.l the requirements for establishing
. networks, the features and activities of international library networks and details of the -
'hbrary networking activity in India. :

- After studying this unit, you should be able to° :

distinguish between computer networks and L:brary/lnformaﬁon Networks
appreciate the- neccessity of' hbrary ngtworks for resource shanng
get an idea of the requirements for establishing such networks

describe the services of OCLC -

‘discuss the activities of important iibrary networks in India.
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12.1 INTRODUCTION _

Interconnectivity of computers via computer networks grelt]y enhances the utrlrty of

computer systems by promoting saving of resources and by enabhnt, remote computing, online .

searches, etc. A look into several networks in India (some of them purely computer networks
like INDONET and some others are blbhographlc networks) is worthwhile. Advantages of -
networking Computers have been studied in. Unit 11. This unit conccntrates on use of such
Computer networks for sharing the resources of several libraries. '

We shall sec brreﬂy differences between Library Network, Blblrographlc Networks "
Information Networks and Computer Data Networks.

When a group of Libraries get together and form a network (wrth or mﬂrout usrng
computers) we have a Library Network. The sharing is in terms of catalogues resources,
people, cxperience etc. Benefits are extended to all member libraries on mutually agn eed terms

-and conditions. Examples are DELNET, BONET, MALIBNET ete.

Library Networks may be local regional or national dependrng upon the scope and-
_geographtcal 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 becoring national. We do not have regional
'hbrary network as such in India.

Blbhograpl'uc Networks and Information Networks are other terms closely related to
Library Network. In the case of Library Network, only member libraries share resources.
Mostly they share catalogues of their collections. Bibliographic Networks on the other hand
are created on specific subject area. The emphasis is not on any member library buut on special
topics. ATOMINDEX of INIS is an cxample here, - :

Information Networks contain and distribute information not only on books and
Joumal articles but on all other types of materials as well. Data bases of Information networks
contain not only books but also numeric and statistical data per se; graphical information, fulf
text items may also be found. Databases created by National Information Center contain
information needed by planners and developmental agencies. When they are used on

NICNET, they may be called Informatlon Network. :

Computer Data Networks on the. other hand, aim at provrdmg connectrvrty for
.carrying data of any type not just bibliographic. Here the emphasis is as a data distribution
medium not as much for what (content) is being maintained or carried. Computer data -
nctworks 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 N EED & REQUIREMENTS

_ We a number of computensed Lrbrary Networks in different countnes for the purpose _
of sharing information resources. This Section dlscusses the need and various requlrcments for -
cstablishing the hbrary networks. ' :

12.2.1 Need for Library Nefworks

Escalating prices of perrodrmls ‘and -other publrshed mformatton increased

‘publication . activity and reducing annual budgets " in libraries have made it necessary for . -

librarians to ~ cooperate with each other - more extensively than before. Information is
expensive as all the activities right from acquisition to cataloguing, indexing, stormg and
retrieval are all costlv Morgover users of libraries have started demanding better services and
look for value addrtlon n servrces and products offered by llbrancs :
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Therefore, costly resources need to be shared so that users can have access to the
" combined resources of more than .one 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 geographlcally dtspersed and remotely located
lrbr'try and information centers. A library network is thus a formalized arrangement beétween
two or more librarics to facilitate the sharing of collections, services, databases, database
records software and hardware. Sharing the experience of personnel is not € cluded.

12.2. 2 Requirements for Estab'ilshmg Networks
The basic requirements for establtshmg a hbrary network moludo

o Orgamzattonal structure: that p;rovrdes for ﬁsca.l and legal responsrbrltty,
> planning and polt<:y formulatron '

2)  Identification of nodes along with speolahzatron in coller.,tron butldmg and area
limitation;

3) Collaboratlve development of resources among nodes;

4)  Identification of levels of services that can be provrded by the nodes (e g referra.l
document delrvery, data/mformatlon etc.) . :

5) Identlﬁcanon of patron groups along with their rosponsrbrhtres

6) Common standards for brb!rographrc deserrpnon and communication among
nodes : ‘

7 Establ‘ishment ofa eomrnunieation system is imperative

3)  Switching edpabrhty that helps to connect wrth other natrona.l d international
‘networks : : -

9 A eentral database and software to help in looatlng the needed 1tems wrthm the
network

10) Guidelines on the content'seleeti'on of the 1ietwork based database '

11}  Evaluation criteria and procedures to provide feedback from users and operators :
for better managemcnt of the network services - :

12) Trammg programs in the usage of network facility .

'123 INTERNATIONAL NETWORKS OCLC W_‘

A fully ﬁ,mctlonal e.nd mtegrated 1ntematlonal lrbrary network is the OCLC network '
The network and its servnces are briefly drseussed below: .

_ The - best exampie of a wide area Lrbrary network which. has been the torch bearer
for. all other networks is the Online Computer- Library center network| The network is
international -in’ scope and ranks as the best in terms of magnitude, quality and diversity of -

services and most importantly, pursuing its goals relentlessly. The efforts ere sustained and -
_ continuous in imegrating latest technologies. Initiated. by -an . association in the year 1965,
the network was established as Ohio college Library centre's network to forge
networkmg between acaderme hbranes in the state of Ohio.

' _12 3.1 Goals and Objectives

The primaty objective as deﬁned 1mt1ally "all for the ﬁmdamental pubhe purpose
of furthering case of access to and use of the ever expanding body Ff world wide ...
education and knowledge". _ ' _ o _ ‘
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Even today the ohjectlves are belng pursued w1th mcreased vrgor and  the
phenomenal - utrlrzatron of the netwotk  proves beyond doubt ~ the useﬁrlness of such
networks.. Startmg from serving libraries in acquiring “anid catalogumg books, * generating
custom printed catalogue cards; providing location mformatton and arranging inter library
loans, the OCLC has grown itito: providing onling siccess to databases, takmg a lead n
: developlng tools for better end user-access to networks like Intemet

The success and hrgh utilization of the network has been possrble because . of its
efforts to pursue the following goals : :

| .y 'provrdrng tools and products for the l1brar1es whrch would reduce duphcatlon oft

) effcrts and the costs.

'y provrde ool which would cndute quick access to information and _
better utllrsatron of resourees and serv1ces :

e 'mamtalnmg . excellent mter hbrary alllances and relatlonshlps whlch
enhanced access and ut1lrzat10n thhcut in anyway affecting their autonomy

° fac1htat1ng end-user to aocess, 1dent1fy and cosuring fast and rcasonably
.prlced delrvery

12 3, 2 Actwrtles '_

Some of the activities are regular and some aie adhoc in-nature. For instance, besides
the activities mentioned earlier, the OCLC undertook specific activities required by member
libraries like, retrospective conversion of catalogues to-ONLINE catalogues, offering
computer based products and services that the lrbrarres cannot afford to smgly acqulre

i) Shared Cam.’ogumg

-The major efforts of the. network has been shared catalogumg whrch reduced the
cataloguing efforts of the individual librafies. The hit rate;of ﬁndmg a catalogue entry for the
' book already acquired increased from 66% in 1971 to'94% in 1993, The members belonged
to only OHIO state durmg 1967-’71 and by 1973 outsrde members were adrmtted and by

" number of part1c1patmg hbrarles mcreased from 54 to nearly 20 000
ii) Onlme Umon Catalogue

Onlme uhion catalogue had about 30 mlllron records n - 1994 and 15 growmg at the
rate of 2 million records a-year. Moreover, ‘the number of i inquiries “or transactions reflect the
utility of - the Union catalogue. During the' first two decades, the system has grown from .
respondmg to 54 simultanzous users to 4000 arid: with improved hardware and software
support it is able to respond to users in a fraction of a second. Everyday user's enter nearly

mullion: commands mto the system nntratmg Well over: 500 000 searches

. By March 2001 the catalogue grew to 44 mll] ion records covering 800 mrllron lrbrary
holdings iit 450 languagesl OCLC prowdes access to WORLDCAT - a massive catalogue of
library holdmgs One. has to' pay aone time fee of $350 for proﬁlmg the 11brary as a user.
Soﬂware needed tc access WORLDCAT is glven free..

m) New Hardware Support

In . tenns of mﬁastructure in 1990 OCLC moved to a new centre updated 1ts
hardwarc and. created bettet telecommunication systems support, In 1992, the migration of
~ all the carlier systems to new hardware was completed and most irnportantly without
- causing much inconvenience to the users of the network. The new hardware ensured higher
speeds, lesser floor spacé.” With the improved hardware it could mtegrate various
subsystems like catelogumg module, Union Listing module and TLL module :
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zv) Inter Lzbmry Loan Servzces - |

‘Several features are being added which momtor Inter lerary Loan patterns and
s1mpler ‘administrative procedures for libraries, This was taken carc by the ILL fee
management system. the QCLC Inter Library Loan service which was actltvated mn 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 request forms
- electronically has further reduced . the . administrative work in the, libraries. ~ Several
software programs. are being developed fo process the large ILL transactions data to get
insights into. the lending and borrowmg patterns of hbranes and several other 1nterest1ng

facets
v) L:term‘ure Searck Servlces

. Introduced in - October 1991 the FrrstSearch service offered users facilities for
ONLINE - searching of lmportant databases. The service imitially provrded access to six
bibliographic databases and is able to offer databases covering several disci lines, full-text
databases and also directory files. FirstSearch is. also makmg intages ﬁ'omTIOOU popular
academic journals and making them available as a database.

vi) Tools for INT. ERNE T

The OCLC has developed a comprehenswe database of INTERNET aceessrble
resources to servé as a tool for INTERNET exploration and delivery. The database is a
cooperative effort and describes the source, its scope and utlhty :

| Vi) Electrochubhshmg o R ., |

Another pro_]eet of OCLC is STEPS- Total electronic publrshmg services. The
project 1§ to ‘enable a totally electronic publishing process, from authonhg to éventual
distribution in print and electronic form. The STEPS system is designed to take a document
through the publishing process from author's draﬁ: to ﬁrushed prmt versmn or may be. dlrectly
10" a readers. computer '

vtu) Tmmmg

OCLC also offers training to library professionals - both conventlonal as “well as
online, For example "Cataloguing Internet Resources using' MARC21 and CR2" is an’
'Online Web based traiming course avallable free even to non 0(,LC Members ‘

 One can obtam current information on OCLC via the web site: httn ﬂwlww .oclc, orﬂ/

12.4 LIBR—ARY NETWORKS - IN])IAN SCENE

In this seotlon some networks in Indla w111 be drscussed NICNET and ERNET are
Informatron networks. Rest are Library and Infonnatron Networks A bnef understandmg of
both types of networks 1s useﬁJl to. llbrarlans ' - :

12.4,1: NICNET

~“National Informattcs Center Network sponsored by NIC ]Jnks all staqe capitals 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 statc and central government ofﬁoes and will enable better
_ monitoring. and implementation of developmental plans. It ensures faster and more eﬁectrve
. communication between government departments and nunisiries. :

 NICNET  also serves . as a commutiication channel for other specialized
networks_ like BITSNET, INFLIBNET, ete. NIC has also been designated |as the Indian

184




o

Medlars center (IMC) It also provides links: to international networks, using which IMC |

-is directly linked - to the NLM (National Medical Library) m USA, the cneator of
MEDLARS (Medlcal L1terature Analys1s and Retrigval Systems)

Other databases available on-lme in related arsas through a NICNET mclude
 Aidsline (bibl mgraphlc citations of literature on A1ds pubhshed since 1980)
Cancerlit (cancer-related l1teramre) .
. Histline (on hxstory of medicine and related smences)
OSHROM (on occupatlonal safety and health) '
Popline '(population related llterature) _
Psylzt {on Psychology) and Smencc Citation Index.

The biomedical databases on CD ROMs held at the IMC library are also

available to the netwoik subscribers from remote locations through dial-up facilitics. 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 " vag. with
SAARC countnes will be prov1ded connectivity to these services.

1242 ERNET
. The Education and Research Netu ork; mmated by the Departmel of Electronics i isa .

network of academic research communily of the country. ERNET operates at 3 layers:
~established LANs at'8 lcading institutes in the country - 5 HTs, ISc (Banglore) NCST
(Bombay) and . Department of Electronics (New Delhi); . linking with other MAN
(Metropolitan Area Networks); .and interconnecting them through a satellite based WAN
(Wide Arca Network) for access to networks abroad. The major aim of the project was to.
build capability to facilitate informal and. frequent interactions, sharing of computing
resources, and more cooperation in research activities. Over 300 institutions in the country
representing a cross-section of universities, govermnment societies, R & D organizaﬁons

- research laboratories are already using it extenswely servmg over 20000 users through "

0ut the country.

The services provided by ERNET 1nclude Elcctronlc mail; Remote log—m Database
- access; File transfer; Mailing lists, news groups and bulletin' boards; and  information
retrieval tools (Gopher, WAIS, WWW ). It is onc of the organizations that provides
“access to computing resoilrces and users across 120 countries through global Internet.

Current mtormatlon on ERNET can be had ﬁ'om htrp {Hwww, ncst ernet.in/ _'
12.4.3 INFLIBNET '

Inflibnet was started as a project -of Inter-University . Center for Aetronomy and
Astrophysics (IUCAA) of Pune in Ahmadabad in 1991. It facilitaies Library Networking of

academic institutions, R&D cstablishments 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 software, mtemet etc -

are of great interest to Inflibnet.

Inflibnet has given grants to 142 (as of May 2001) umver51ty llbranes to acqmre _

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 senals 2.5 lakh .

books available in some 70 llbra,rles

.
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_ For establishing connectivity, one can reach Inflibnet via a} PSTN lines b)I-Net or
through NECNET or ERNET. I-Net is an ¥ 25 protacol based data net work provided by -
BSNL. NICNET is available only to goverzmental organizations. ERNET is restricted to
edueational institutions only. :

1244 CALIBNET

The Calcutta Library Network, sponsored by NISSAT (National Information
System for Sciencc and Technology) was launched in December 1992, The locally
" developed software Maitrayes, with modular approach, encompassing total automation of
housekeeping .and library manegement functions, user scrvices and networking was
implcmented. The network bas adopied UNIMARC format which enhances the scope for
eventual oxchange of information aboat 20 km  apart are intercornected through dedicated
tclecomnunication lines. The network is supposed to connect around 60 Libraries in Calcutta,
A low cost E-mail nctwork approach has been introduced for those libraries which face
constraints to funds to acquire hardwarc and software systems for in-house automation.
Fach instituticn will hold proccssed imformation on local computer, connected with
every other node in the network through -NET's packet switched network. '

The Network Service Center acis as host and provides global services. It creates
and maintains wnion catalogues, central avthority cards, union list of serials, and partials
databases from external  sources. [t also provides centralized services such as on-line
search e.g. of international databases, by DIALOG services of Lockheed; scarch of CD-

"ROM based databases, current  awareness services such as SDI. Yt also  extends
consultancy services to other nodal libraries in automating the in-house procedures. It is
also made responsible to continue the research work - in augmenting the facilitics: provided
by the CALIBNET. The network facilities hooked on to the network, transfer files and
documents across libraries and gxchange messages and replics to queries through E-mail
services.

12.4.5 BONET : !

The Bombay Library Network started in 1992 focuses on interlibrary activities,
rather than computerizing individual libraries. Participating libraries will computerize their
own operations and are likely to share thetr resources with each other. BONET offers
consultancy scrvices to participating libraries where necessary. Linking to nodes in the
network is prov:ded 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 lot experience in runnig ERNET. It
has online document ordering facility for its members. TIFR, BARC, NCST, University of
Bombay, are some prestigious memboers. : '

1246 HYLIBNET

Though several discussions seminars and workshops were held on setting up a
nétwork of lbraries in Hyderabad and surrounding arcas, under the name HYLIBNET,
nothing has materialized as of November 2001

12,47 SIENET : . .

The Scientific and Tudustrial Network, sponsored by INSDOC links all 40 CSIR
laboratorics and provides E-mail facilities among s user nodes. The SIRMNET s also
connecied o UUNET (Unix Users Network) via ERMET through which acecss to other
internationa: networks Iike BITNET, CSMNET, and JANET is provided.

12.4.8 BTISNET . : ' S

\
The Bwiechootogy Information Svstemn MNotwark mrab ighed by the D(, pariment of
Biotechnology crexios and maintaies databases and proviaos network services in six different
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areas of biotechnology mvolvmg 10 specialized centers in 7 citics. The BTISNET makes use
" of NICNET communication” mfrastmcture for connection among its 10 distributed centers
and 25 user nodes. On-line access to international databases and FASYNET is also provided
using GPSS cormnumcatlon facﬂltles through  its PAD (Packet Assembler/ Dis-
assembler) - ' ' ‘ ' '

. 1249 DELNET (Development L]brary Network)

Dethi Library Network {Delnet) was started in 1988, National Infonnatlcs 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: '

* 1. Union Catalogue of books in Delhi librﬁries. 5.65 Lakh books
* 2. Union List of Journals in Delhi (140 libraries and 17000 records)
3. Database of periedical articles: nearly 1.5 Lakh entries.

DELNET also has several other databases for sound recordmgs video recorrimgs
Urdu manuscripts, thesis and dissertations etc. It has compiled a Who is who with email
addresscs. It provides access to commercidl online databases likc GISTNIC of Nation:!
Informatics Center, LOC of Library of Congress NLM of National Library of Medicine, U¢
Patents also.

DELNET also prowdes Email and access via Intenet Delnet provides Interllbrary loan
facilities to member libraries even eutside Delhi. In Hyderabad CIEFL is a member of
DELNET. DELSEARCH is an email based catalogue querying system which 1s very useful if
their web site All services from DELNET are fec based.

Software from DELNET:

DELDOS is a softwarc f01 creating MARC records in English. In Indian languages
too you can usc DELDOs using GIST technology. DELWINDOWS IS a similar one for
Wimndows. DELSIS is a networking software . it-has following features: -

OPAC facﬂlty ;Indexing Technique; Search by author, corporatc body, editor, joint
author, scries, keywords etc; Duplicatc checking; Menu driven; Online help

For current information one can go to DELNET wcbsite ate http://delnet.nic.in/
12.4.10 MALIBNET | -
Madras lerary Network (MALIBNET) was started in 1993 as a registered society
with the techmcal support of INSDOC, Chennai Reglonal Ofﬁcc
Among the aJ_ms and Objectives, mention should be made of:
e Evolving a network of libraries & Information Centers in India
» [Establishing appropriate links to National and International Libll'-ary Networks,

® Facilitating,Reseurce Sharing & Information dissemination 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 techuology resources of members are shared. 17 major
"Memiber Institutions" share the burden of helping smalicr braries. On the Malibnet _SErver
thers is o 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 scit by
- Email.




' 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, . Medicizal and Aromatic Plants Abstracts et ate mounted on Malibnet -
' server. Ancther Unique featurc-of Mallbnet 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. Annual Charges for mcmbershlp start from 20000
upwards. : ' '

12.4.11 PUNE-NET ' . S

Pune Library’ Network is a joint program of the Umver51ty o% 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, CDAC, NIC etc.
'In the case od CDAC and Pune University their catalogues are: earchable via Internet.
Collections of NCL area accessible only by Members. -

12.5 LETUS SUM UP |

establishing library networks. The objectives, the activities and the range of services offered

by one of the largest International library networks, OCLC have - lon highlighted.

- Referring to the Indlan Scene, the networks which are operational have been. biefly.
described, : '

The unit' discusses the need for library networks and .also the reEulrcments for

" 12.6 RECOMMENDED BOOKS

- KAUL, H. K Library Networks: An Ind:an Expenence Delhl Vlrgo Pubhcatlons 1992

. MACIUSZKO Kathaleen OCLC A decade of Devefopmem 1967-77. lerarlcs Unlimited,
1934, . .

SATHYANAF AYANA B. et al Informatmn Technology: Issues and Trends. (Festschrlﬂ in
honor of Prof N. Guruswamy Natdu). Delhi, Vedam Ebooks Vols 2. 1998. (Volume 2
Chapter 7: berary and Informatlon Networks) '

WARWICK, R T and Jenson, P. E Using: OCLC: A how to do it manual for Librarians.
- Near Shuman Pub., 1990. K

12.7 MODEL EXAMINATION QUESTIONS

L ESSAY QUESTIONS
1. Write a short essay on OCLC.
2.. Describe the Library Networking initiatives in India

3. Discliss the terms Library Network, Bibliographic Network, ]nformétion'Ne’.twork
-elc. ‘ : .

4. Descrlbe the activities of INFLIBNET and DELNET.
1. SHORT NOTES |
a) Requlrements for estabhshmg library network
b) INFLIBNET
¢) BONET - . |
&) DELNET | - -
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- and lnformauon centres are also discussed. -

.' 'BLOCK IV OFFICE AUT OMATION AND |
OTHER T ECHN@LOGIES

The work in an officé of any o_rgamsatlon ‘involves generation, storage, -retneval, '
duplication, distribution and publication of information. Many times the same information
~‘may be duplicated with miner changes and reused or communicated. These activities can be
handled with ease with the use of modemn technology. Office automation - refers to successful
use of computers, telecom and other electromc gadgets for the office work,” '

Thls block deals with all aspects of consndenng the library as an office unit. How
computers can be of use mn all routine office activities is the. subject matter of this blcck

Unit 13; Ofﬁce Automatmn This unit gives an introduction to Ofﬁce Automatlon
explammg how most of the - activities obtaining in an office boil down to some kind of
communication or the other: written, oral, face-to-face etc. Software needed and used in the
tasks is dlscussed ' :

_ Umt 14 deals with wntten cormnumcation In particular Word Processmg and DTP
are discussed in detail. WordStar and MS-WORD are given as examples To g1ve a broad
understalldlng, fundamentals of DTP and its advantages over WP are glven

In UmtlS Mult1med1a is descnbed With the onset of Multlmecha CDs and Intemet.
web pages containing a lot of multimedia applications, an overview is necessa.ry L1branan s
+ role in puiting MM products to use is discussed.

Last unit of the Block (Umt 16) deals with Electromc Ma.ll All aspects of Electronic -

Mail: what is it, ISPs, costs, advantages, mailing lists and web based email, are all covered.
- An Appendix gives "Mailing Lists of Interest to the Librarians'. Uses of Emall m the llbra.ry
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UNIT- 13 : OFFICE AUTOMATION -

Structure -

13.0 Aims and Objectives
13.1 Iritroduction

13,2 Written Comnunication

13.2.1 Document Generation
. 113‘2.2- Document Transfer
13.2.3° Document Disiribution : Tnternet

13.3 Voice Communication

13.3.1 Telephone

133.2 Teleconferencing

1333 Voicemail _

13.3.4 Interactive Voice Response System -

13.4 -Personal Communication {Face-to-face)

13.4.1 Personal Information Manager
13.4.2 Video Conferencing =~
'13.4.3 Presentations in meetings.

13.5 Other Activities in offices

- 13.6 Software for Office Automation
13.7 Let Us Sum Up
13.8 Recommended Books

13.9 Mode! Examination Questions

130 AIMS’ AND OBJECTIVES

The present unit mtrodur'es you the sahent aspects of Ofﬁee automatlon w1th specxal
" reference to libraries and mformat:ton centres. -

After the completlon of the unit you will be able to

* chumerate vanous communleation systems n an ofﬁce

) dlSCUSS the 51g1uﬁcance of Document productlon tools like WP, DTP and Multuned1a '

' disciiss the Decument transfer tools like Fax, Telex, E-mall

. el about vome commumcatlon tools usmg Infommtlon chhnology

_ ‘,13 1 INTR.DUCTI.N

Generally in any efﬁce there are three categones of people l) Seeretanal and clencal - _ L

they type oirt 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
staff : These people plan what is to be done, set goals as to what is-io 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 etc !who carry out
tasks assigned to them. All the three types of people carry out their work in unison towards

.common goals of the organization. i

People in an office - as identified above - are concerned with man;ging business
information. By managing we mean doing several activities like: generation, storage, retrieval,
duplication, distribution, dissemination, publication, nsc and re-use of information. In ali such
activitics they employ instrumenis, gadgets, tools .and equipmmt which are based on
Information Technology By and large, most of the activities in an office are iy 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 telephone or face to face. Written messages or reports
are generated using Word Processors or JTF, in addition to lowly typewriter. Distribution of
the documents so generated may be distributed over ordinary post. or through tdlcx, fax, email-
or othcr methods. People conduct mectings and discuss issues generating agenda, minutes of
the meeting, action plans and so forth. Such people nced help n managing resources like time,
space, equipment ctc, Commercial, financial and personnel activities add up to, the varigty of
work in an office. In all these activities one can see that Information Technology| (IT) comes o
your help. For the purpose of discussion of office automation, the activities inlan office may
be classified broadly as follows, based on the type of communication as the criteria:

# Written Communication -

~ # Voice Communrication
# Personal Communication

# Other activities of buginess information management. |

The term "Office Automation' refers to the use of technology irwolving computers
telecommunication and -electronics or simply the use of Information Technology - IT.

We shall consider each of these in greater detail and examine how IT offers differcnt
solutions to the problems encountered in these activities. ‘

13.2 WRITTEN COMMUNICATION

Most office work is paper work. “Paperless office” is a system that'redudcs depéndence_
on paper, but depends on successfil use of information technology - computers, telecom and
others. Documents are produced (generated), stored, transferred and distributed. Each of these
has a bearing on the use of computers. |
13.2.1 Decumeni Generation -

This involves the use of conventional office equipment like typewriters, duplicating
machines, photocopiers etc. During the past decade, the easy availability of Pcrsonal
_ Compulers has mtroduced the use of Word Processmg for prcpanng docurnents. | |

i} Word Processmg

‘Word Processmg or WP is the electronic cqulvaient of typing. It is faster, convenient
and versatlle Revisions are easy (o carry out. Multiple copics 2 ¢ available quld}dy As this is
a topic worth leaming in detail, we will deal with it in de*as.l in Loit-14.
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ii) Desk Top Publisking

Word Processors have marly limitations. as far as ti]eu use in pubhshmg eyele is
copcerned. Desk Top Publishing (DTP) overcomes many probiems of WP and is a great bhoon
to people like copy editors, composrtors proof readers  artist, des:gners and others DTP is

B the topic of Umt-l-’-i

m) _ Mult;medm Documents

- Ofﬁces no longer are satisfied-with preparing doeuments eommnmg mere text and
graphrcs usmg tools hke DTP or WP. Multimedia docwinents contain ir. one system all types
of items: text, graphics, audic and video clips. Large volumes of info comprising of .
. multrmedra formats can be put on to CD-ROM disks. Such documents - become very useful

because of what are called Hyper links', Hyper links help you traverse up of ‘down ‘a
. document in a non-linear fashion,

Multmedla has great potential in two dlstmct ways in the hbrary Flrstl}r Miuti media is
a storage and retrieval media. Large volumes of info can be'stored, searched and di - layed via
. CDROM databases ‘This is of i 111terest to the cher:ts of a rbrary to store dOCUI"lu.IllZS lent to
users, o :

Secondly, a hbrary can develop murhmedra documents for its own use. For example _
orientation program of the library, self- instructional manuals in the use of the lrbrary are some
" arcas to begin with. UNIT-15 deals mth mu ltlmeclra m, detarl : '

13.2.2 Document Transfer

- Prepared Documents are. sent to. others via Fax telex ema11 or by o"dmary post.
Following sections describe these technologles Y :

‘z) Fuax

FAX or ﬁwsrmrle {ransmission has become extremely popular in every ofﬁce Fast
transmission of one page of a document at a time is possible via Fax. Fax is instantaneous -
true to original copies of graphics, signatures and other parts of a document in addition to the

. text are scanned and transmiticd in electronic form. The cost of fax transmittal is just equal to

a'phone call for the duration.of the transmlssron Both the partles need to have fax machmes m'
order to utilize this facility. - : 5

_ Many sophisticated fax machines have broadcasting facilities: that is the same message
can be sent to many 'persons without additional preparation of the document. Some messages - -
may be sent to many persons on different fax destinations at one stroke. Re-transmission is-

tried antomatically. Whether the fax was. sent without ‘error. can. be known immediately: o
Frequently 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 times so as to make use of non- peak
: hour telephone rates for long drstance calls, thereby reducmg the cost of faxmg

Nowadays, personal c,omputers are equrpped with fax cards and once connected to a
telephone it can act as a fax machine. This elrmmates the need o have separate fax machines -
and enhances the uise. of the PC. All i incoming fax messages are stored: in computer dlsks The -

~ problem of the fax machine running out of paper ¢an thus be avoided. Fax paper is oostly

Messages from the computer can be printed on ordmary cheaper computer stationery. It i Is

also possible to avail oneself of fax facility as a part of Email subscrrptlon Technolog} is

mproving day by day and the distinctions ‘are diminishing between different - forms’ of "
“electronic communi¢ation. SuperVoice, a software enabling you to send fax from PC 1s
' descnbed in section under Soﬁware in this urut ‘
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i) Telex Transmission | )
Messages typed mto one telex maehrne are transferred over telex lmes i
machme for printing out on paper. Telex Messages have to be keyed ix
typewriter attached to the telex machine; Only upper case ]ett_ers numierals an
symbols are available. Special rolls of telex paper, 80 characters wide, -avail

multiple plres (with carbon mterleaved) are used for output Just like a phone
telex machlne hasa umque Telex iD. :

o another telex -
using special

a few special .-

le in single or

s number, each-

Telex termmals across the world unite subscrlbers to cxchanpe messages easuy

'Electmmc telex machines are replacmg oid Electro—mechamcal ones as these u
error prone and very slow. Telex messages travel on exclusive data circuits at
‘This is very slow when' compared to modem speeds of 2400 bps to 14800bps
- Telex can transfer only text -based mformanon Telcx 1s becommg obsolete noy

" iii) Electronic Marf

- Documents or 'Message transfer can be achreved via. Electrome mail ;
- mail is exchanging messages across computers on a network of computers,
secure, cheap and is becomrng mcreasmgl) popular. -

Email, especially if connected to internet, helps you reach nearly 2000
around the world. ‘Offices may have in-house email systems -based on Local 4
in-turn may be conneeted to external netwerks Unlt 16 dlscusses Electromc
o detarl : s X

13 2. 3 Document Dlstrlbutmn Internet

Documents produced using multimedia authonng tools using hyper text
are recorded on a CD-ROM or computers hard disk. Such computer doeumen
generally at the place of generatlon unless multlple coples are d1str1buted

lntemet is a network of networks spamung the world Internet provides
of distributing muliimedia- based documents. Multimedia documents have to

o=

sed to be noisy, -

about 750 bps.
used in email.

1150; Electronic

Email is- fast,

illion persons
rca Networks,

Mail in greater

d hyper links
s are readable,

excellent way

be coded in html

t

{hyper text markup langnage). Using Wordstar one can beldface a word by'e tering Ctrl- PB

‘beforc and again after the word. Similarly HTML (Hyper Text Markup Languz
of markmg facility to mdleate headers, size of letters Thereafter it can be sta
Wide Web (WWW) site on the Internet (WWW i is a faellrty on ]fntemet) Such
be ‘accessed. around the world by anyone havmg access to. the Internet -8
Internet are prowded in Umt 16 '

ige) has groups
red at a Worl_d :
documents can
ome details of

' 13 3 VOICE COMMUNICATION

Vorce commumcatlon in an oﬁice takes place erther faee to. face or

mail. As tqlephone exchanges have gone clectronic and Intelhgent Networks

over telephone.

ve stepped in,

Present day telephones have sophisticated: clectronic facilities like tele-confere%rzcmg- and voice

many new facilities are available even telephones. These facilities. aim at
increasing productivity and are easy: to use. We wrll see’ these in somg detail noy

13 3. 1 Telephone

" The telephone is no more just a piece of srmple instrument of commus

' become versatile and indispensable. The instruments coinc in all varieties and f]
the push button telephone, . rotary pulse telephone, those with re-dial Tacility,
Dbutton to switch from pulse to-tone (DTMF) mode, and others with enough m
frequently used numbers and so on.

"1‘94"

ducing travel,
A

mication, It has

orms. We have
those with a

emory to store




A number of facilities are avallable to- the subscriber as most exchanges have gone
digital. Important among these are: Call Transfer facrlrty, Call Waiting facility and CLIP
(calling Number Identification and Presentatlon) STD, ISD, Abbreviated dialing, awtomatic
reminders etc. Judicious use of these facilities can increase our produotmty For instance, if a
librarian is hosting a seminar and would like to answer calls coming to his office number a:[ter:
office hours, he can eonvemently transfer such calls after office hours to his residential phone.
CLIP helps identifying the calling person's identity using a special attachment. Thls will help -
screen pranksters and persona] calls during office time.

Intelligent Network (IN) of BSNL offers new services, some of which will be of interest -.
to Library Commumty Some of these arc: Free Phone Servlce Premium Rate Service (PRM),
Televoting service etc.

L. Free Phone : In Frec phone service the calling party does not pay for calling -certain

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 lines to

- encourage members. BSNL allots to the FP subscriber a spemal number like 160033yyyy

+ (last four digits are unique to the subscriber). When the user dials this special nomber, the

call is transferred automatically to another regular phonc number of the' subscriber from
which he can answer the call :

2. Premium Rate Service (PRM): A library rnay decrde to offer consultancy or reference

- service for a fee over the tclephone. How does one ensure that the .user pays for the
service? PRM is the answer: Calls made to a PRM number are charged at higher rates
(similar to STD rates); BSNL collects the charges from the caller, and shares the profits
with PRM subscriber- (mformatlonfserwee provider). A number like. 09033xxxx is allotted
to PRM subscriber, where XXXX 18 unique to each subscriber. &t works on a similar
pnncrple to the Free Phone service. :

3. Tele-Voting : A library may conduct a apinion poli of its service among customers using -

only the phone. It can subserrbe to tele-voting service. A number with a special access

code for a fixed short pe.rrod say one month, is allotted to the te]e-votlng subscriber. The

last two drgrts alled the choice digits indicate the preference of the callmg (votmg) user.

BSNL gives a count of varlous counters at the end of voting perrod For mstanoe you can
- ask:. : :

Arc you satrsﬁed with the Book Collectlon? Add OO as last 2 digits 1f the answer is NO'
01 1fthe answer 1s YES and 02 if the answer is "cant say"

I the opinion poll is for a week, at the end of the week BSNL would tell you how many
users dialed to you wrth each of the three ch01ce dlglts

| Ceh' Phones .

Introduction of cellular phones has further revolutlonlzed voice commumcatron They
work using wireless 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 you are in a
public place; you can be reminded of appointments by beeps of different kll‘ldb You can'store
different phone numbers for qulck 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 mueh like pagers. If the MSP allows WARP cnabled

(Wireless Application Protocol) services, you can use the cell phone to send email, surf
Internet, receive several mfomiatlon SETVICES on’ your phene including stock |quotes, cricket
SCOres elc. ' :

Some weil known MSPs are ; Tata, Aircell, RPG, Bharathi, MTNL etc. A cell phone -

user is-always reachable. He can also make STD calis at local call rates within the service
providers network domain. A Library can offer services via cell phone to the eustemer on many
items hke : :

e Arrival of reserved books
e Book review session announcement
* Reminder that the library will be closed

e Return books for Stock Verification

~ @ Rerminder for return of books

_ 13.3.2 Teleconferencing

_ Teleeonfereneing involves several persons carrying on ‘belephehie 'coriversations with
each other’ simultaneously for a common- purpose. All of them remain connected from

~ wherever they are. Whatever any one person says is heard by all mvolved in the

teleconterence. Responses are transmitted instantancously and SLmultaneously to all. Main
advantage of teleconference is that persons need not travel to a common central place for

discussions. They can remain whercver they are, and carry on official .work| irrespective of

time zone problems. For example if a group of persons in a company want to talk to a
couaterpart (say their marketing) personnel in their US office, a eonference eall can be sct up

_ around 8 00 2.7, here!

Teleeonterencmg facility 1s. Offered using some special software alL the telephone

-e*(change level. Initially, 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 hines.

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 - 18 avahﬁed through
speakers so that all in the room can hea,r the conversatlon o

1_3.3.3 Voice Mall_

~ Voice Mail is an additional facility provided in major Electronic Telephone Exchanges
of private companies and organizations, When you ring up a person and if he is 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 ¢ s;omeene has left

-a message. He simply ‘dials’ into his voice mail box and listens to the message left by you.

VMS is much more sophisticated than 51mp1e telephone answermg device,
There are several advantages of VMS Flrstly, you “do not waste a number of calls

trying to reach your friend or he trying you in réturn. Secondly, the VMS autpmahcally alerts
thelr recipient about pendmg messages to be read. Thlrdly, there is a ]:n=ov1smn 'to record a
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'message just once and broadcast it to a number of voice mail boxes. For exa,mple if you are
schedulmg a meetmg, you can. leave a message fot. all concerned over VMS B

Voice Mall is becommg very popular Specta,l ..,lectromc Exci :anges ﬁtted w1th VMS (a
software) and what are called Dual Tone Multi Frequency (DTMF). telephones are required to
efficiently use the system. This will be espec1ally useful on iong distance (STD) calls if your.

. purpose is just to leave a message, Smce messages are recorded in the computer the rec;plent T
~cannot deny receipt of the message. :

Voice Mail is offcred as an opmonal service by BSNL in Mumbat and Delh1 If one |
subscribes to Voice Mail, he is aliotted one Voice Mail Box. This cnables the subscriber to
recelve 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 Mall conﬁdentlally, without dlsturbmg anyone '

13.3. 4 Interactlve Vonce Response System (IVRS}

When a telephone nwmber 1s 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 4 51mp1e example of Interactive. Voice
Response service. For quite some time, Airlines and Railway reservation status mquiry has ~

been put on Interactive Voice Response service. Libraries can offer IVRS for answering, -

querics like: How many books are pending return? When they are due, status of reserved
~ items, holiday confirmation etc. Tata Infotech has an IVRS that can be euston'used o work
with the circulation modules of an automated library.

_ .13 4 PERSONAL COMMUNICATION (FACE TO FACE)

Quite a ot of face to face personal communication takes place n an office. Orgamzed
meetings , seminars, workshops discussions presentation are some methods of group
communication, Organization of such cvents calls for, in  a large company, sharing of
resources like space (seminar rooms), communieation equipment like Overhead Projector,
- Mike, Computer Terminals and .other projection equipment; and ascertainming 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 Managers (PIM) are available.
They help you schedule meeting, share resources and get confirmation of participating persons.
concerned efc. 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 oneself about appointments etc. Computers perform what personal
secretaries are trained to do, using Personal Informatlon Managers. (See also MS Outlook
Express explained elsewhere in this umt) ' :

13.4.2 Video C'onfer‘enemg :
" Like teleconfereﬁcipg, Video conferencing helps a number of people in different
locations to discuss with each other without ever leaving their offices. Vldeo 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
operatlon for demonstratlon a white board with points for dlscussmns as a remembrances ete.
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 Fig, I: Vidés Confmuang ’

V1desh Sanchar ngam Limited (VSNL) Bombay offers this facxhty to 1arge compames ’
havmg cllents/ofﬁces na numbcr of locations abroad. Video conferencmg requires costly
installation of equlpmen_t computcr caméra ¢te. Besides }ugh-speed data communication lines.

N For mstancc Safjf_ _ Computcr Services Ltd' Hyderabad have their Vidéo™ Conferencmg set
’ "up i their Software Teohnology Centrs! Vldeo conferencmg cuts- down travel costs
considerably, and enables fast decnslon-makmg The Chief Minister of Andhra| Pradesh is well

known for organizing video conferences “:lth district collectors. _
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| _13 4 3 Presentatmns m a Meetmg

o “One to many” type of “face to—face” commumcatlon is ﬁ)und n lectures sennna:rs,
trammg, _dlscussmns ‘and - presentatlons In such situations, equlpment like Over Head _
PrOJectors Slide Pro;ectors Computer Termmals with LCD pmJectors Electromc White
Board and epldxascopc are used. .

Electromc Wku‘e Boards are useful ina meetmg to keep a record. of what has been
discussed. The speaker writes on a spec1al screen similar to the Black Board. Before © wiping’

it out for writing further items, the information shown on the screen can be pnnted ontoa,

paper prmter Thus all scnbblmg, notes, formulas, sketches,. rough cal¢ ulations, -everythmg
on the board - is printed out exactly as they ars. This frees the users from: 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 location, captured on a Video Conference
presentation etc. - :

" In the case of presentatzons using the computer Microsoﬁ has a soﬁware calied 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 "Thank You" slide, you can play a

“sound recordmg sngmfymg clappmg of harldsI :

13 5 OTHER ACTIVITIES IN OFF ICES

N Apart ﬁom the prlmary act1v1ty mvolvmg various forms of commumcatmn as descnbed
above, any office may alsor have certain common act1v1t1es like the following: '

. .management of human resources -

. purchasmg materlals for oﬁ"'lce use _

- : 'sellmg goods/servtces (not relatmg to main busmess)

. ﬁnanclal and accounts mamtenance '

. | commumcatlon w1th out51ders and customers. i

_ For mstance m a large hbrary, act1v1t1es relatmg to staﬂ' 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

provide an automatic attendance recordmg system linked toa computer. Each person is given
an Identity Card whlch is readable in a bar code readmg system or magnetic system. o

N Recordlng attendance mechamcally thus has a lot of advantages Late coming and early :
leavmg can be recorded with. proof., Department wise reports of attendance, by exception,
(those who. are absent) can be generated. Linked to payroll system, calculat:lons of number of
" days attended, leave taken, extra hours put in, penalty for late arrival etc can be computed
easﬂy Recordmg of attendance can. be qulck and tamper-proof. Data cani be archived for any
length of tlme ' '

Pay Roll Processmg Systems are most common in any large ofﬁce Employees salanes
: \every month are calculated automatically depending upon factors like days of attendance
- grade, scale, allowances and many other complicated details. Statutory deductions like ESI,
PF, Income Tax, Profession Tax,. other organization - employee related deductions like
canteen loan recovery, festlval advance tecovery etc. can all be done automat1cally
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Cumulatlng of data for annual jobs, backup for security, answenng queries. regarding -
employees who left the organization are all posmble Nowadays, it is not even necessary to
prowde in house facﬂltles for payroll processing. The job can be hired out fora nemmal fee.

Financial aecountlng packa.ges are av'uhble for purchase off the shelf| Most of them
take care of muliiple sales and purchase books, bank and cash books. Several views like cash
book, bank book, purchase book, sales book, ledger bills receivables, trial balance, journal,
profit and loss account, balanee sheet, bills history dre available. Even-a novice o accounts
can generate several reports easily, Tally, ngs EX-2000, etc are some well-known
aceountmg soﬁware packages. . : : :

The above has been mentloned only to remind you ﬂlat a.ny ofﬁce is not just a
communication center. But the miscellaneous ‘requiréments are not peculiar to any single
office but are commen to all. Use of cotputers will be helpful in these areas al‘ :

13.6 SOFTWARE FOR OFFICE AUTOMATION

Ofﬁce Management includes many activitics like wntten communication resultmg n
document generation, storage and retrival, filing, message transfer, copying and duplication,
ncrmal 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 -
‘word processing, desk top publishing, spread sheet programming, time management,
document digitization, storage and retrigval, filing programs, address management systems,  *
personal information systems, front end electronic mail programs are ali a.v:ﬁable However,

- there is a trend towards integrating several functions into one package and such packages are
also made available on dlfferent platforms like DOS Unix, OS2 and others

Let us now dlscuss afew soﬂware 1tems for ofﬁee automatlon

_ MS . Presentation has already been discussed in bnef undeL Face-to-Face
Communication: Presentation in Meetings. Units 14 to 16 discuss Word Processing, DTP,
Electronic Mail, Multi media authoring tools in some detail. Earlier section gave details of
Software packages for Accountmg, Payioll, Attendance Recording ctc..

Spread Sheet software like Lotus 123 or MS Excel can be used in aecounts 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 Access will be very
useful for maintaining addresses of contacts, supphers membership data, publishers etc. An-

. Electronic Note Pad is a software that duplicates the card Index ¢ scen in any offices. Member.
records, suppllers list etc can be handled by NotePad also. . ' :

chresoﬁ has a software called Outlaak Express Itis basrcally used to manage Ema.x[
As a part of it, thereis a scheduler program Usmg the scheduler one can:

s organize meetmgs . ,

° allocate or reserve resources l].kﬂ roomn, prolectors coffee marhmes

. ® aseertam avallablhty of partlclpants for the meetmg '
» ' alert partlcxpants before the start of the mcetmgs etc
 Outlook has an Email "Address Dm,ctory coupled \mth a vely powerfu 'contacts'

database. Aay software hke Outlock can be used only in a nefworkcd environiment. leranes
havmg LAN can benefit by Outlook Express.
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Su per Vm ce

) LSuperVo:ce i a soﬁwarc that helps you to comcrt your' PC - modcm - phonc |
combination into a powerful fax maching, answering. macline, file dow*ﬂoadlng device etc. It

also has.a dialer program that recognizes different types of telephone rings (long, short, sharp_ o

rings) and take appropriate action. Wlth Supcrvmct. you can keep a Iog of all calls made

Dmgon Speeck Recagmtwn Sojtware

Usmg this software you can dictatc using a m1crophone whatever you want to enter into
the computer: the words appear directly on the screen! The accuracy obl: mable is about 95%. -
Dragon Speech can be used with other utilities like MsWord, Eudoia, WordPerfect and
others. Editing text already entered can be done via Voice commands in ratural Language. No
special set of limited commands needs to be learnt. An in-built Vocabulary builder learns new -
words of the user - the information context, spelling and pronunciation. Each user can: -
customize his own dictionaries. With the help of Dragon Naturally Mobile, it i possible to |

- dictate messages into.a hand held recorder for later transcrlptron into the computer S

The Web site of ITRAMA com has published an ‘exhaustive dlrectory of somc 4700 IT
related products and services including Softwarc produced or supplied in India. It & in
CDROM format available fréc of cost. A copy . v was distributed with OCT 2000 issue of
Computers@Home magazine. Another source for ﬁndmg soﬁware is to look. into directories

_ . published by NASSCOM, Delhl A samph. list of' soﬁw‘m&: for Ofﬁce Automatlon 1S gWen in’
~Table-1 at the end of this Unit, UL ST

13.7 LET US-SUMUP_

“Offices have one main . purpose, that is communication. In this c_onnection,' the
telephone, Email, Voice Mail, WP, DTP, Fax, Telex, Video Conferencing, Teleconferencing,

. Multimedia, Multimedia document authoring and distribution of multimedia documents 'via.

internet or intranet are some of the tools/facilities discussed. Some non- commumcatlon

_ -functions relating to managing business information have been discussed along with solutions
- offered by Information chhnology Information. Technology has a major role to play in any
«office in the future.

' 13.8 RECOMMENDED BOOKS

BALAGURUSWAMY G. Oﬁ" ce Aulomauon TMI
MAYER, ] J Time Management for Dummws Dclhl BPB 1996

'BASANDRA SK. Computers Tuday Delhl Galgotla 1997 Chaptcr 142

13.9 MODEL EXAMINATION QUESTIONS

1. ESSAY QUESTIONS

1) Write an essay descrlblng how IT plays a major role in the field of wrltten
commumcatlon

2) Write a note on Voice Commummtlon and the role of lT

" 3) Discuss the salient- features of present day telcphone fax and telex communlcatlon
o wu:h special refcrcnce to libraries. -
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1. SHORT NOTES

~a) Fax:
b). Telex
c) Internet _
d) Teleconferencing
~ ¢) Video Conferencing .
) Personal Info*mation Manager . ;
2) IVRS
h) Electronic White Board
N intclhgent Network services of BSNL
Tahle l Some Software Pdckageq for Oﬂf'ce Automatum.
Name Désc'riptinn ' I Vendor
{ - | Arthalekha Accounting | English and one more Indian : Modula Infortech
Package { Language of Choice- Inventory - ’ -
' | Control Included
2. - { Wings 2000 - . ' Flmncml Accounting; accounts Wings Infonet
: e : reccwable acconnts payable, | ' '
_ mvmce prmtm g etc
— ) — )
13 | Tally Gold ‘Multi Easy to usc accountmg Paclcagc 1‘0r Piqshab
1 | User { India busmess ] I\VIarkeung
14 : MR Co-erdinator 'HI_{-managcmem solution with Genume
1 : SR ¢ | support for personnel detail, | Software-
| including photo, internet '
_ ; password. '
5. Payrqﬂ' : Payroli and HR Accountmg '3_ Hypersoft
: ' ' { Information. 1T, ESL, PF.ERP - Téchnologies
: k ﬁppllcanon : | R
Z - . \ .
1o ?_ Paypack Payroll andHRaccoun_iing _ | Accountronics
: | R | sofiware. PF. ESI etc sre covered. | T
| . T T
17 ] MS- Acocss 20()0 '_:Lpgta;basc | Microsoft
18 ] Foxpro6 0 1 Database | Microsoft
19 MS SQL Server RDBMS ' Microsoft
1w Mer'lin : Software For Trading used in | Pentasoft
' : Sflles purchase, marketing, | Technologies
| Inventory control L
ET Acrobat C'apu'lrf:3 for | Decument Management. .Adobe
' NT Personal Edition ' | '
12 . | Document Mgmt. | Document Mgt to organize Bunka Orient
1 Extenisions unstructured information centrally - India
using E\chaugjc Serve;
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Name Description Vendor
13 | Effect Ofﬁce 2000 1 Instant Storétge and Retrieval of | Warharot
' A ¥ any document —easy retrieval; full | Tnfosys.-
| textsearch; compatible with Fine S
| ‘Reader. : T
| 14| Office 2000 English | Office Suite - Excel, Word, Microsoft
) 'Inte‘rnationa_l MS - | Access, Qutlook and Presentation. |+ - :
15 Project 4 for Windows | Project Planping and Scheduling Microsoft
116 | Dragon Naturélly 1 Speech Rccognﬁtioh Software HCL
{ Speaking -
[ 17 Leaflet- Office 2000 Complete Indian Language | CDAC -
: : o 1 Software for Office; Email, Spell :
Check etc covered
18 | NTRANS. | Translation Software for Indian . | CDAC .
: ' S Languages : :
19 | SULIPI9 V2 Indian Languages WP 1 Rashi
| 20 OCR Software

| Fine Reader Standard 4
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UNIT - 14 ; "WORD PROCESSING (WP) APFD

DESK TOP PUBLISHING (DTP)

- Structure

140 Aims and Objectives

14.1 Tntroduction

-14.2.1 Different Fypes of WP
14.-2-.2_ Common Features of Wordstar
14.2.3  Advanced Features of WP '
1424 Advantages and Limitations of WP
1425 Library Applicationis of WP
143 Desk Top Publishing (DTP)
1 4.3.} Conventional Publishing Process -

1432 WP to DTP o
14.3.3 ‘Components of DTP System
~ 143.4 DTP Software '

142 Word Processing (WP)

14.3.6 Limitations of DTP .
14.4 Let Us Sum Up
14.5 Recommended Books _

14.6 Model Ex mination Questions

14.0 AIMS AND 'o'BJECTWES

‘The aim of the unit is to mtroduce you to Word Processmg and its apphoatlon in library

Aﬂer reading this unit, you w11I be able to-

and information centres It also briefly mtroduces the Desk Top Pubhshmg (DTP)

-*
L3

' ' 1435 The DTP Process
L ]
[ ]

say what is Word Processor and Word Processing

list features of a standard WP Package like Wo'rd Star

-_ ex'plain advanced features in other paekages : : ‘

discuss how WP is madequate in-performing various publrshmg tasks

descrrbe what is DTP, its eompononts 1mportant features and its lumtatrous

14.1 .INTRODUCTION_

| o "WORD .PROCESSING"' has become popular even in our country +r more than a

: decade now. For mstance there was-an 1Ilustlated artlcle on Word Proc essrnrg in TINKLE,
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one’ of the popular chlldrens magazmes as far back as 1987! In thlS umt we  shall
discuss the generalities ‘of Word Processing, its appllcatIO“lS to libraries, “advantages and
limitations and certain advanced features of sophlstlcatcd systems. WP will  denote Word
Processor or Word Prooessmg dependmg upon the context. -

14_.2 WORD PROCESSING (WP)

+ Word Processing 1s the Electronic Equivalent 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
~ displayed on a Video Screen. - As the text is held in electronic form, changing the text once . .

-typed in - like addition, deletion, correction etc. becomes very easy. You can store on floppies.
what you have typed It is also possible to render- certam words in BOLD Face, underline
them for emphasis, move complete paragraphs from onc pomt to another otc All these can be :
accompllshed by just a few keystrokes at the keyboard

14.2.1 Different Types of Word Processors

The term Word: Processor usually refers ta stand alone machine exclusively devoted
to word processing only. This has a key board with many additional - special keys to
facilitate maximum use of the mpablhtles of word processor. The printer attached to it is
capable of generating different sets of fonts to take care of sophisticated printing needs of a
publisher. A stand alone Word Processor may be needcd where the requlrements are heavy,
say m a publishing house. - '

"Most Microcomputers  come with some sort of Word Processing Software. -
- WORDSTAR 15 one such WP package. Besides using the computer for WP, it can also be

used for other types of applications like sprcad sheets, Data Base management, regular
Data Processing jobs employing Programs written in well known languages like COBOL,

BASIC etc, Thus, Word Processing is one of the several apphcauons for which the ‘computer
18 us;d :

In anoth_cr .situation, you may have a largc Mainframe Computer or a Central
- Minicomputer with a number of Terminals. The Central Computer has WP software, and
'the Tormmal is just uscd to access the Central facility on a time sharing basis

Having seen what is Word Processor or Word Processmg brreﬂy, let us look into
several of the most common features of WP riow. 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 i in WORDSTAR Spec:lal Features are
those not available in "WORDSTAR'. :

_14 2.2 Common Features of WP

WP helps us kcep textual material (as against numerical data) like letters, contracts
manuals corrospondenco reports etc, in eloctromo form The advantages of keepmg our
letters i 1 Eleotronlc form are many. -

WORDST-AR 1sa very popular.WP package ava_ilable on Personal Computers, Itisa -

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 tho
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Control Kcy R Alt Kcy Many commands can be 1ssued usmg Functlon Key as a shortcut
~ Menus of Wordstar are 1llustrated in F1g-1 below. : :

i Fig-1: Menus of wordstar

Even 2 basm understandmg of Wordsta,r or any other package can b st be done only
through pracl lC on the computer

P

i) Normal Editing

WP ‘helps -you corrcct alrcady entered toxt by: Dclstmg ‘characters, words; lme;s
sentences, paragraphs efc. Inserting whatever we need, how much ever needed and wherever
required; when the Text is long, . we can scroll the displayed port1on ap-and down, or
horizontally from left to nght etc. | :

!

u) File Ortented Commands

. As most of the WP packages are ﬁlc orlented thcy help us create ﬁl‘cs wﬂh names

glven by the user;  Make copies of files; Renamc cxmtlng ones by other names; Erase or
remove files forf:ver whcn we no longer need them. '

tif) Fmd and Rep!ace i

If the word" COLOR' should be ra,placcd by COLOR‘ wherever it ocours In a ﬁle
this can be achieved easily through "Find and Replace" command. It is. poss1ble to mark
portions of text with. place markers " ( like book marks which we use in a pri ted book to - tell
us where we left) in the ﬂle to help us comc back to desired places g :

iv) Block Opemtmns

WP are normally good in handlmg blocks of text data You can mark the begmnmg and
end of a piece of text as a block. Thereafter you move it - i.e. 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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leaye the original in.jts place and have a copy in another place in the text. It is also possrble '
to take an external ﬁle and completely read" them into the file you are edrtmg, ie., mergmg
one ﬁle 1ito another is possible. - : .

v) F or'mattmg

A varrety of ffrcrlltres are avarlable to format the text, when it appears on the screen.
“Some of thesg are: The page can be definied in terms of the required teft margin, right margin,
or page length (lmes of Text ). Paragraph heading and sectional neadmg can be "centered'
casily. When we are typing in long paragraphs, we can set the Word Wrap faerhty on. This
‘means that we do not have to end each line with carriage return as we do in manual typing.
The words wrap around and go to next [ine automatically when they. crogs  the right . -
boundary. With rrght Justrﬁcation we can ask WP to align the para to right margin (as in
printed text) to give a pleasmg appearance [Extra space in a ling is Justlﬁed by expanding
spaces suitably]. The Formatting features allow you to hyphenate wordq as arld when needed.

_ w) Print ()ptmns

When the material is sent to the prmter we may requlre it to pos‘-‘ 1SS spemal
- characteristics. WP provides for many .of these. P:gure-2 Illustrates some print oprrons

1 UNDERSCORE UNDERSCORE
2 DOUBLE STRIKE . DOUBLE STRIKE
'3 BOLDFACING BOLD FACING
4 OVERPRINT - 2
5 S'UBSCRrPT ' SUBSC'RIM
6 SUPERSCRIPT - SUPERSCRIPT
7 STRIKE OUT | SERIKEOUT

Fig-2: Print opuons in Wordstar. Under 1lem-4 the ehardcter was oblamed by orrerpnntmg Z over N,

Besides the above, there is provision - for NON-BREAK SPACE,; Changmg the
pitch (space between charactcrs) stopping the printing for say, changing the print wheel;
to shift the rrbbon o get different colors etc.

Printing out a file can be done directly onto a disc or -onto paper. Any desired
portion of a file can be pnntecl Page sizc can be varied at will. Different print style fonts etc
can be changed. Thus qulte a lot of ﬂe'ubrlrty is available during prmtmg operation.

vii) Help Level Adjustmeint

Word Star is a menu dnyen program, for most part several menus are presented and
' commands are chosen from the Menus. Once the user gets familiar with various menus and
beconies an- expert in handlmg the system menus are no longer needed, not at least that_
frequently. Tt is possrble to turn off the menu screens so that Word Processmg is faster Itis.
also possible to get on- “line help for most of the commands

viii) Backmg Up

_ Word Star automatrcally prepares a back 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 rrles reflect
- the changes made in an earlier session.
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ix) Spelling Checking ' .- i

- Once we have a created text file, we can check the spelling of al] the words agamst a
suitable dictionary. This kind of Proof rcading ts 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 ‘rhe special Mall Merge option.
We can have a scparate list of addresses of persons ina 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 h? has. received a -

letter cxclusively typed out for hum. It is also possible to leave portions of letter such as
date, Invoice No. etc. to be "typed in’ whlie the letter 1s about to be printed out.

xi) Impon‘m g / Exporting

It is also possible to prepare dflta files' using WP. These data ﬁlcs‘ in tum can be
converted and used by programs likc dBASE III, Super Cale, or Basic Programs etc. This
is called Importing or Exporting of Data files. The idea is that once a set of dat'1 has
already been typed in, ﬁ.lrthcr repetitive keying in should be avoided. :

xit} Print While Edit : . ‘

Wordstar allows yois to "Ldlt" a file while some other file 15 bemg prmted out.
While this is possible, as the printing takes higher priority, editing becomes somewhat slo“

14.2.3 Special Features of WP Packages

Let us now look into some of the features not available in Woxdsta_r| but which form
of part of WP facilitics provided in other packages. o |

i) Automatic Reformatting

Some WP packages (eg. PFS Write) provide for automatic ‘qefomlatting. In
Wordstar reformatting has to be done again and again after changes. \ '
ii} Awtomatic Saving _ ' - .

Packages like WORDLORD provide for automatic saving of files. That is as and
when you are editing or inputting into a file, it is automatically saved at |ﬁxcd intervals of

time. The user can set the period for saving even ai 5 minutes. !

iii} 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 learned jourpals; dissertations etc. have to use "Foot
Note" capability. Matter appearing as Foot Note should be kept on the same page in which it

is referred to,  This is possible in, for cxample, 'Ommiwriter”. : _ ‘

v) Spei!mg Check while Entering Text i
Lexicheck 1s a good spclling checlang program avallable in WP Word Juggler [Apple
Tie / Hlc computers]. The beauty ot this spell checker is that 1t allows you to check the spelling

of a word as soon as you have entered it! . ‘
“vi) The N—DO option .

Some WPS (for cxamplc HOMEWORD available on varicty of computers including
TBM PC, Commodore or Apple 11 family) have an UN-DG command. This command brings
back deleted lines or Texts back into view , _ ‘
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vu) Capxtakzmg

Perfect Writer (avallab]e on CP/M maehmes) allows c1p1tahzmg of words bes1des foot
note and indexing facility, : _ ,

viii) Conditmnal Merging

A paragraph could be included in the text for printing out if the value of a variahle
mects a certain condition. For example, if the amount due from 2 customer is beyond a
specified sum a paragraph threatening to takc a severe action could be included in a "Dues-
collectlons—Remmder letter". : -

ix) Special Fonts/Characters

Extended Greek, Math, and Statistical symbols, fore1gn languages character sets are.
supported by WORD PERFECT (avallable on IBM PCs) Tlns is very useﬁnl and necessary
for scientific writers.

x) Security of Files

Some WPs allow the use of passwords along w1th file names -and protect nier's files
from being misused. Viewing, reading, printing, editing, copying etc. - any or all ol these
aspects may be restricted. Microsoft Word offers secunty to files,

- xi) Mutncolumn Prmtmg

Some Word Processors allow prmtmg of text in 2 eolumns as it generally appears in

.. Journal Articles, conferences Proeoedmgs etc. Single- Space - printing achieves economy of
paper used, and double column printing enhances readability. If the printer is capable of

shifting paper backwards via program control, then priniing is done column by column.
Otherwise both eolumns consnstmg of one line is prmted at a time from top to bottom.

xii) Indian Language WPs

"Lipi" is a dedicated Word Processor developed by CMC Ltd for Indlan languages '
" Assamese, Bengali, Gujarat, Hindi, Kannada, Marathi, Tamil and Telugu' are the languages
available as options. in addition. to English, Mass mailing, screen ed1t1ng page formattmg,
numbenng, bold typing, filing etc. are thc facilities in Lipi. :

"Shabdmala" - Tata constancy Services have. brought out Shabdmala ‘This Word
. Processor is capable of intermixing Standard English text with any other language text with
Devanagari script. Screen management, crror correction while formmg Devanagan letters
regular editing, file maintenance etc are provided.

There is another. mult1lmgual software package calied Bharatl' developed by ClL for
Indian languages. y

xm) Microsoft WORD for Windows

- Microsoft Word for Wmdows is a GUI (Graphical User Interface) based Word
- Processor. Th1s package otfers many advanced features. Some of these are givén below:

. Plctures can be included

. : Tables can be lncluded
e Prmtmg can be pre-wewed |

. Complete spreadsheets from Exeel can be. mcluded
s Graphs can be included '

o Thej page can be seen enlarged or reduced
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14 2.4 Advantages and Lll‘l‘lltatll]llS of usmg WP

There are several aclvantages ‘as well as limitations of using Wo d Processmg
software. Some of the major advantages and limitations are listed here.

i) Advanmges of Using wP

l) Multlple eopxes of any letter can be prmted out - ea,ch lookmg as true as ongmal
' No extra typing is needed, :

2) Documents vatying from eaeh othet in some  small measures hke name, address etc.
' can be "maii-merged in large volume prc:ductlon and prmtmg This saves fime
needed for repetmve tvpmg - : ;

3) Proof reading, Checking Spelling, Correetmg text throughout ete. are all time savmg
and manual work is very tire some. .

_ 4') Printing is faster than typmg, as Priniting specds are of the order of 180 to 660 words
per mmute

5) Storing document in Floppy DlSkS saves space. Tranaferrmg docurnents from.one
_ location to another via computers linked through telephone = lines, makes
" delivery  of letters documents etc. very quick and eryor free. '

i) Limitations of Usmg WP

While Word Processing improves productivity, quahty of output| and removes
drudgery of clerical typing work, thus freemg the typist to do better work in other areas, and
- add the intangible benefits, therc are no real savings in terms of expenditure. WP as
compared with Typing is -costly. Initial - Equipment, accessories, Ribbons, Floppies,
Printheads, Dmsywheels Paper ete. arc all costly Some Trammg is also needed to get most
out WP.

14.2.5 lerary Apphcatmns of WP

In as much as the Library is also an office turning out paper worL all types of
correspondence, letters, Forms, .Tables etc. can be prepared using WP, ]%’reparatlon of
Manuals for the Newcomers, brochures explaining the rules regulations facilities etc.,
reports on studies undertaken project and budget proposals to'authorities etc. ican be donc on
WP

Routine uses would be - preparation of List of Additions, Bibliographies _
Documentation Lists, Abstracting Bullctins etc. In the case “of Bibliographies, keeping them
‘'updated becomes very easy as, nothing needs to be retyped. Only additions and alterations

or corrcctions need be done. .
Several Form letters: used in the library can be convenlemtly done on +VP - Reminders -
for return of books, non supply of periodicals, books etc. are some examples. |
: ; !
Abetracfmg Bulletms S _ ,' : | ‘
- All of us know how abstractmg penodlcals are preparcd Abstracts are wntten 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/_toplc or other criteria. . Then they are given
Serial number, continued from carlier issue. ~ At this stage the entries are "frozén" and.
“then photocopies taken for multiple copics. Because of the heéd to *Freeze Entnes ong has
~ to wait till all abstracts for the period are received from the abstractors. W]th P one cango
" ahead and . enter whatever abstracts are  received then and thire. Changes, rearrangements,
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msertlon of abstract number étc: can be made casily later on in one s1tt1ng Thls will speed
up productlon of Abstractmg Bulletm S S

Some Librariés prepare catalogue cards for all its. branehee or departmental libraries..
Such centrallzed cataloging involves producnon of multlples of catalogue cards to be prmted
out, WP comés in handy in such sntuatlons also.

- As an aid to the author in preparing lectures, manuscripts for publications, drafts for
circulation for approval of authorltles within an institution, WP is indispensable. '

- Given below i is a list of typical apphcatlons in the llbrary
Reprmt request letters '

] Request letters for catalogs of equipment's or produets

s Request for quotat1on for faterials.
- '¢ "Purchase orders

¢ lnterhbrary loans : Requiest/ reminders/ renewal etc.

o _Rermnders for any follow up action

° Mmutes of meetings

e File of frequently used quotations, statistics etc. . _
" e Lists of addresses of booksellers clients, borrowers, staff local libraries etc.
. Frequently needed and updatable information like rallwayf bus/ flight timings
o Internal memos ‘ )
o Bibliograp_hies, Abstracting bulletins -~ -
¢ Book Recommiendations by users of'-the library |

e  Addresses of supphers of library matenal

14.3 DESK TOP PUBLISHING (DTP)

Work in any ofﬁcc mvolves 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 mmutes reports. Information Technology offers many
solutions to faolhtate management of written communication in an office. Use of computers

 for word processing is one such arca. This unit explains how Word Processmg is inadequate
and explains the advantages of DTP over WP in some of spec:ﬁc publishing tasks.

14.3.1 Conventional Pubhshmg Process

The steps mvolvcd in traditional publlshmg can  be stud1ed by lookmg at the
responsibilities of various persons doing the job. We have the author, editor, copy editor,
artist and designer, proof reader, paste up art1st and finally the prmter engaged in various
stages of publishing activity. '

Author conceives the idea cbntained in the publication. He describes the thought
. contents in natural language by oommitting them to paper by typing or writing out in long
band or perhaps into a computer-using a Word Processor. Author also suggests p1etures and
illustrations - what they are and where they fit in. -
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.. printing plates and finally to multiple copies: Generally Oﬁ'-set Prmtmg metho

* Editor decides whether the document is fit for publication by checking the
clarity, language, style and other aspects. If necessary the author re-works on
based on the suggestions from the editor. o :

Capy Ediior looks into grammatical and spellmg errors and eons1sten03
document thus ensuring that qualltatlve points have been taken care of. -

_ Art Desrgner undertakes the responsibility of seeing that the publication
w1th the target. audience. He tells what fonts to be used, cleoldes page 1ayout ph
the artist on the othér hand creates the ﬁnal art work based on authors rough
' descriptions:

The Composrtor is in charge of type setting. This can be ‘manual as
Letter Press Printing or autematic usmg Linotype machine. Phototype setting
need to use molten metal types by produemg photographed text duectly by
methods.

document for
the document

in the whole |

communicaies
ysical size etc;
cuts or verbal

in the casec of

eliminates the
photographic

-Proof Reader compares the authors manuserlpt and the first proof (gally prooﬂ and '

corrects all errors - spelling mistakes, page numbering, omission of lines etc. (
carried oyt by compositor. This cycle is repeated till.an error free text is obtaing

Paste up Artist pastes the galleys containing text and art work having
board which forms the whole page. The boards called mechanicals, are then pa
printer. :

Printer makes ﬁ]ms out of mechanicals, transfers an 1mpressron of t

thousands of copies from a smgle plate.
14.3.2 WPto DTP-

Hawng seen the various stages of publishing in the tradjtlonal ‘way, let us
processor or word prooess'ng as it most often called (by mlstake) i3 not ﬁJJIly eq
. us.

An Advancement

_Word .Processing is the’ marriage between the typewriter and electr
Processing otfe s many advantages over manual typing, as already seen.
requirements of office correspondence have become more- sophisticated,
demanding instead of merely bemg a means to achieve communication through
Correspondence and company reports, manuals, circulars, memoranda |
catalogucs, proposals are no.more plain text involving just one typé of type
few tables or charts. There is a need to introduce variety, provide a pl
impression by a mixture of pictures, letters of different s swes and shapes.

A 'publication, ' as " against- mere office correspondenee_, is intended
circulated.. Visual impact and communicating to the reader is important. Cow

. [~}
* quality, page layout, quality of illustrations. etc. all play a role in enha'noin%

~aspect.. This is 1ntang1ble but necessary. DTP overcomes the hmltatlons of W.
a lot more support in many publlshmg activities -

_ An author's job of preparing the manuscnpt can be easﬂy done by WP. 1
- activity relating to thought/ideas and the subject matter of the publication canr
‘machines. The Editor cannot also be helped much by WP. Copy Editor, hq
TemMove . spelhng errors and grammatical errors. Many ‘WP packages cont
- spelling checking and grammar checkmg components making the copy edltors
- faster. : . o _
“The job of ‘artists' and. art designers has a. lot to do with grztphie
llustrations. WP is not f_ully equipped to handle graphics. ' Only text, perhaps ¢
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good page layout taldng care of margins, page nufnbers headers, footers, spacing 1s 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 tpe faces. :

Comp031tors and proof readers benefit greatly from Word Processmg The text can be
" corrected very easily. No re-composition is needed. Page and paragraph formattmg is of
immense help. However insertion of graphics is not a common feature. of Word Processing.
Normally Dot Matrix Printers or Daisy wheel printers are used for prmtmg and their output.is
of poor quality. Although many WP packagcs can use Laser Prlntcrs such packages do not
make use of all the facilities of Laser Printers. . . :

By considering the various stages in pubhshmg, we have scen that WP is woeﬁzl]y
inadequate to meet the publishing needs. Desk Top Publishing is decidedly an advancement
Many  publishing tasks can be smphﬁcd by DTP, as we shalI sec a little later.

14.3.3 Components of DTP System

Computers, scanners and Laser Printers form the most 1mp011:ant components of DTP.
Let us see these in more detail: : :

1) Conmuters

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
systeins as well. . , .

_ DTP applications are memor’y’intensive and tequire fairly large amount of disk space

also. As technology is changing fast, more and more sophisticated systems are available at
less and less prices. Any recommendation on a suitable configuration is likely to be outdated
very soon. In 2000, the requlrements for a DTP system were:

Pentium 2; 700 Mhz;, 128 MB Ram; 17 GB. Hard disk; Video card mth 32 MB
VRAM; 101 Key. Board Creative Sound Blaster’ Card; 17 inch high resoiutlon color Monitor.

ii) Monitors

‘Needless to say, DTP requires hlgh-resolutlon screen. CGA offers a resolutlon of 320

x 200 pixels while EGA monitors vield 640 x 400 pixels, VGA colour monitor resolutions. are
- of higher order. Howgver, actual priiiting quality is not governed by screen resolution. Even
though you may sce a picture with poor resolution, good laser printer can give clear prints on

paper. Good resolution is needed to make corrections of graphs etc. on the screen usmg .

mouse or key board
171 Scanners

A dlgmser converts an image or draw:mg into dlgltlsed 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 p1ctures Such scanned plctures 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 OCR (=Optical Character Recognition) software
- which converts text part of the plcture into ADCIL format This conversnon makcs text. part

searchable, indexable étc. : : : :
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iv) Laser Printers

A laser printer works 4n a similar way as that of a photocopner It uses a photo
conducting drum and a copier-style paper handlmg mechanism. Toner is applled and fuised
onto the paper resulting in printed output. Its output quality is unmatched with any other
computer printers. Besides, laser printers produce one page at a time in contra to dot matrix
printers or daisy wheel priniers that produce one character at a time or line printers that
produce one line at a fime. Laser printers producc no noise during their use. '

This featurc of laser 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 deésired resolution for printing photographs which | reqmrc almost
4800 dpi. |

Following are some of the parameters that should be considered while dyhoosmg a laser
printer:

Engine: The laser engine is s the heart of printer and determlnes the prmt quahty and the
life of tht, prmter

Speed: ‘The speed of a laser printer is detemlmed 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 mimtte,

Dmm and Toner: The photo conducting drum and torer are important 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 advantage of easier maintengnce.

Resa!utwn Resolution of a printer refers to the ciarlty of print on !paper it gives.
Normaily the laser printers offer 300 or 600 dpi (dots per inch) resolution. This is adequate
for most text prmtmg _]obs except when lot of graphics are incorporated into the text.

Paper Handlmg Ideallv a laser printer should be capable of handling paper of
diffcrent sizes like A4, letier and document sizes ctc. The tray capacities vary between 50 to
200 sheets. '

' i
Font Stpport: Laser Printers have a built in set of fonts. _These range from 2 to 32
depenclmg on ti ¢ make of the printer. Fonts may be either portralt' or 'landscape

Memary Gengrally a pape is composed in the printer's memory hefore prmtmg
Usually printers come with 512 KB memory. But for a page with graphic images at least IMB
memory is reqmred

_ Sofnvare Lompatzb:hty Laser printers should be able to work with a w1de variety of
software like DTP, word-proccssors CAD and graphlc packages.

Interfamng The interfacing of laser printers with computers should be flexible and
offer the user optmns |

Post—Scnpt Faahty The laser printer should be able to print ﬁles in po tscript format.
Any spec1ﬁcat10n for hardware becomes outdated | in a short time as dvantages take
~ place in the hardware mdustry very fast. In 2001 Laser printer that are dlgltal nigtwork
based became available. In this machines, one can fire print requests from anywhere on the

network: prints can be obtamed cumultzmc:ously on both sides of the paper. The printer
automamcally prmts collates the pages and makcs sets, all in a jiffy.

14.3.4 DTP Sol‘tware '

DTP Software attcmpts to overcome several ipadequacies of WP in ‘many arcas of
publishing processes like page comp051t10n text-image integration and in the (‘ho1ce of fonts.
Ventura and Page Maker are two popular DTP software.
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i) Page Design

Any good DTP soﬂware prov1des help in page de51gn Page demgn can be understood
by dlscussmg three lmportant aspects -a) Spaoe Managem,ni b) Graphlos ¢ Type faoes

it) Space Mang agement

Involves managmg the white spaoe on a page.- Where to position a. specnﬁo picture, ‘what
- should be its size in relatlon to the total page, how to choose of bold or large letters, how the
- various elements m a page arc juxtaposed are questions that need *o be answered in this
__connection, Space management is more an art than a scienge. It comes - with  years of
cxperience in learmng how to get your pubhcatlon oommumcate with the iudlence e

ifi) G'rapk;cs

_ -Choice of plctures colour posmonmg on the page, tltlmg are all lmportant Graphlcs
' relates to any non-text content on a page. Hence tables figures, maps, Lllustratlons etc, fall

under this. category Fig. 3 shows an ulustratmn of a typlcal cover page for a booklet
prepared using | DTP :

. ACME PUBLISHER

: )(erox
Shows Oftf
Ventura :
Publisher at
Conférence

By e g e s, Version 1.1 Redefmes
Bt ieemidmaca =t Dasktop Publlshing Again

MORGANHJI.L(W) Xorox Van
md mhuc:"#
oow

Tig-3: An Ifustration of DTP Output
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w) Fonts

A typeface is a demgned set of characters in a particular style Hclvetlca and Times are
typical namgs 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 ofa specxﬁc point -
size. F1g-4 gives examples of Alphabets of typefaces Helvetlca and Tunes

~ Humanist 14 pt
Humanist 18 pt -

Humanist 24 pt

_'.ITCGaramond 14pt SR | o L
ITC Garamond 18 pt |

ITC Garamond 24 ptﬁl

: Century Schoolbook 4pt
Century Schoolbook 18 pt

| Century Schoolbook 24 pt

) Bauer Bodoni Black 14 pt -
- Bauer Bodoni Black 18 pt

Bauer Bodoni Black 24 p't

Broadway 14 pt
Broadway 18 pt

Broadway 24 pt
(‘.boper Black 4pt o L
Cooper Black 18 pt ,' - ‘
Cooper Black 24 pt

Flg 4 Alplnbets in Varmus Typefaoes

Most DTP Software prowdes WYSIWYG dunng 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. Fonts can b¢ changed at

" ease. The colour scheme can be changed and the combined effect can be seen unmedlately on

the screen. An enclosed space ina 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 llke Plctures can be sca.nned
-info the System by usmg a scanncr also i : o B

v) Some DrTP Software_ F_' eatures .'

- Some more common features of a DTP Software are given below:
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l) Mu!taple C 'olumn Prmnng As in the case of a newspaper one. can have same mformatlon- '
presented in multlple columns : L . -

‘Hurnan eye can, at a tlme take ltp a large chunk of prmted matter whtle readlng Tlusf" _

chunk can be enlarged, if the matter is printed in muitiple. columns rather than in single
. column printing. That is to say, faster and ea.SLer readmg is fac1htated by multlple column o
 printed on a page. : : ‘ '

2) Multi-page Brochure/Folder Prmnng When we publlsh brochures. for seminars, prnduc’ts
and services, DTP comes in handy. Once the mattér to be pre_s_ented has- been_ entered, it is.
easy to see it as a single fold (4 page} double-fold (6 pages), tree folds’ (S'pa'ges)
;brochures. DTP software prepares thc pages automancally plaemg the contents i the
appropnate pages : e : :

3) fhumb Nails: These are essmtlally comprc,ssr..d 1mages One can see, say, 16 pages m_
-mnnature form at a time o ST X -

5 Ava1lab111ty of thumb nails feature helps n checklng for conststeney at a glancc among a '
largc number of pages:

4y Cht and Paste Pomom of PJC!‘H?‘C&‘ or Texr Marrer Matter be it text or. plctures can be- ‘
- subjected to, cut and paste. Porticis can be "selected” and then the selected portlon can be
deleted or dragged and added to any other place in the.document. - : -

5) View Fictures in mtated fashmn cnlarged reduced or in dyrferenr calour schemes
‘Pictures can be seen vemcally or horizontally or ﬂlpped through 180 degrees.- Colour
~ background and foreground can be changed. Enlargmg and v1ew1ng of plctures is
sometimes necessary to observe minute detalls N . -

14 3. 5 The DTP Process

_ Producmg a document usmg DTP sof’mare cons1sts of a number of stcps They are
enumerated below: :

I. Consider what needs to be. done by whom when and why . o ﬂ

| "_2. Design the Lay out That is work out how the document should look Where the_'
pictures should go and so on. L : ‘

3.© Setup the .margms, left frames and other frames. if anj/. N -

4, ]mport the text t‘rom'some clth'er'ﬁle or type it in dlrectly )

5. Import the pictures and place them in appropnate places

6. Change the text fonts, color and re-format the whole document if necessary..
.' Here cons1der multi column text, if need be. o

l.‘_ Save the document style sheet or template

2. Print the document ' |
14.3. 6 leltatlons of DTP

Although DTP is far advanced and sophnstlcated in azdmg publishing ﬁlnctlons it is not
~ as good as regular traditional publishing. ‘D'TP is suited te small volame jobs. Lascr Printers
~ are costly and photo reproductions of laser prints are of* poor quality. Laser prints give 300~
600 DPI. resolutton whereas’ rcgular pnntmg can yxelcl upto 4800 DPI Thc quality .of )
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graphles produced usmg Laser Printer 1s far less than the ones obtamed in formal printing. '.
: Chorce ofitypefaces is lnmted . S SRR |

DTP' can be used to produoe meehanlcals The‘ p'lates can bié  mmade using
phototypesettmg miachines 4nd the actual pnntma can done using Offset Printers. Using DTP
_asa complementary system in this way to rouiue prmtlng wxll vield better resuits :

14 4 LET US SUM UP

" Word Processmg has come to be aceepted as a routme famhty m most ofﬁees Word '
Processors differ from each other in the facilities and featares they offer. Block manipulation,

formiatting, mail-merge, printing, spell check are some of -the important features Advanced
features take cate of grapliics mixed with text. Desk Top Publlshmg is desrgned to do this.

Word Processors are better than mechamcal typing but hewe fot of madequames to mect
dethands of all aspects of the publishirig system DTP is a better: developmentl goipg half way
but still cannot replace regular printing. DTP is of great use in pa.ge composition, dec1d1ng o
the page layout, combining graphics’ and text, and in prowdmg greater chome of typefaces,
colours, clarity. The output of DTP is better than WP as Laser Printer i§ used As many WP -
are meorporatmg DTP functions/facilitics, differences tend to merge. The lerary can’ beneﬁt .
by DTP in most of its pnntmg/pubhshmg actmtles as the volurhe of work is relanvelv low.

14 s RECOMMENDED BOOKS

.-BEAUMONT I. "Desktop Pubhshmg What does it meantohbranes " CIJ June 1988 Pp
141-144 : :

. FREEDMAN Ted. Thrs is DTP A Young Persons guide New Delhl Afﬁhated East West' L
1995, _ o , p ! B

' GLATZER,Hal ]ntroducnon fo Word Processmg Berkeiy, USA Sybe}. 1981
..GOOKIN Dan. Word for Wmdows 95 for dummres Delhl BP]B 1996 .

. MANASFIELD Ron Masrermg WORD 97 Ed4 Delhl BPB 1997.

_ Pagérmaker 5 Jor Wmdows for dummzes Delhl BPB 1995.

' .TUCK B. "Desktop Pubhshmg What is it and what it ean do for you ‘?“ ASLIB Proceedmgs _
© 41(1), Jan 1989, PP. 29-37. :

WORDSTAR for DWES New Dithi: BPB 1955. b
: i |
- Computers@Home, & popular monthly magazme is a good source for mt‘ormahon for topics

of thls umt
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14 6 MODEL EXAMINATION QUESTIONS

i ESSAY QUESTIONS

i .
| o
Pt

1. 'Write an Essay on the advantages of Word Processmg ta.kmg Words}ar as a typ1ca1
example of WP soﬁware Paekage E .

2 Descrlbe the sallent features of Mlcrosoft WGE\D as a WP Package

Co |
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- Discuss the various stagés of traditional publishing process and explaing how DTP
can meet some of the tasks better when compared to WP?

4. Write a note on the inadequacy of WP in publishing functioas? -

5. Write an essay descn'bihg typical facilities and features of a DTP software.
6. -'Writcla note on the various ‘physical components of a DTP system.
'SHORT NOTES |

I.  Mail Merge

2. Formatting

3. Print options

4. .Libra_ry uses of WP

5. Word Procéssing and Word Processor *

6. Steps in DTP Process
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, Multimedia ‘is a presentatlon stored on-a single medlum and contains tex , data, audio, .
graphics, still photos ammatlon etc. Thls it mtroduces the basm features of ultlmedla and
their role in the libraries. : :

 After

readmg the Iesson you w111 be able to _
Explain the terms, hypertext, multlmedla and hypermedla

Trace the history of Multimedia Technology

- Specify mmjmum ‘hardware needed for multimedia opera.tmns o ‘
- Look into various file formats associated with Multimedia and the rele\{am software .

List many multimedia- appheatlons meludmg those in library and 1nfo t10n Science.

Discuss how the hbranan s work is’ affeeted by the avallablhty of this new medla -
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15.1 INTRODUCTION

All the tradltronal text, whether pmmed orin computer ﬁles i8 sequentral Hypertext 15 non-
sequential. There is no single order that determines the sequence in which the text is to be’ read, -
The reason people are getting excited about hypertext even though the concept dates back to 1945
is that it can now be implemented with commercially used technology. .

Hypertext consists of inter-linked picces of text. Each piece of infonn’ation 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 destination node). : '

Ongmally coined as a conjunction of hypertext and multunedla hypermedla is less
commonly used at present than the popular term mulnmedla Multlmedla thus mcludes hypertext '

: The tradltlonal definition of the term Hypertext rmplres that it is a system of dealmg with
plain text. But. current systems also include the possibility of working with graphrcs and various
. media. Some people prefer using the term hypermedia. Hypermedia is a natural technology for

supporting multimedia interfaces since it is based on the inter- lmkmg of nodes that rnay contam-
diffcrent media such as text, grap];ucs v1deo and sound. - :

The new coinage multimedia describes systems whrch put all the audro visual and data
processing into one box and the whole presentation onto bne medium, A handy definition of
multimedia is that a presentation stored on a single medium and contains at least three of these

-such as text, data, audio, computer graphics, still photos, animation, movie footage. Since many -

E ~of the current systems also include the possibility. of workmg with graphics and various other

media, some people prefer the term hypermedJa to stress the multimedia aspects for their system '

. It is difficult to find a definition of multlmedm- that is acceptable at every level. At its
srmplest it is computing with sound and motion; it depends on optlcal storage technology, like
CD-ROM, to handlé large volumes of drgltal data: text, ‘audio, graphlcs and images. The

. Buropean Multimedia Center considers 1t "a set of enablmg and covermg teehnologres" which -
mclude, in the PC world ' :

. 'Graphlcal object-linking database nav1gatlonal a.lds (hypermedia and windows
- env1ronments) and authoring tools o - S

¢ CD-ROM for mass d1g1ta.l data and image storage
e . Digatal video eompressron for rapld and seamless motion video

¢ Audio mixing tools - A processmg engine capable of drmng power-hungry applrcatxons :
: (Personal Computer) . . o

15.2 . HISTORY

‘ ln 1945, Vannevar Bush described a machine, which he referred to as a Memex that could
be used to- browse and make notes in voluminous online text and"graphic system. The Memex. -
contaned a large Library 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 early hypertext system
~ consisting of filés that were organized into a segment of 3000 words or less that eould be lmked

- both hierarchically and non-hicrarchically. _ |
In 19635, Ted Nelson coined the word Hypertext and developed a system more expenswe in

" some sense than that of Engelbart. It was named as Xanadu pro_]ect

Hypertext systems arc based on the same general notion of assoelat n structure of -
Graphics, text so on, In the 1980s thore has been an explosion of interest in Hypertext. Hypercard
- was introduced i in 1987. It is one of the most Wldely used hypertext systems Hypercard was .

“developed by Brll Aikinson.

1987. Notecard has good browsing tools, mcludmg a hlerarchlcal system for org;

Notecard is yet another hypertext environmernt developed in the Intelhgent%“szstem Lab in’

- Notecard networks _ _
Gude was the first hypertext system avallable for Maemtosh It was originally eoncewed as-

a tool for building electronic documents. It providés a very flexible way of bui dmg electromc
doeuments with a varrety of Cross- referenemg and annotation. S

Intermedia is a hypermedla system developed at Brown Unwersrty for umvers1ty résearch

. and teaching. Intermedla system is built on the BSD UNIX4.2 operatmg system and runs on Sun

Workstatrons

With the advent of Graphteal User Interface (GUD), windows environment like X-Wmdows -

- MS-Windows are provided on many platforms In the world of IBM—PC it is MS-Windows 3.1

that has provided many facilitics for Multimedia applications. Wmdows 3.1 was the follow-up to

Windows 3.0, Not only did it fix bugs present in the original version of windows, it also added the
entire set of conditions needed for the multimedia extent. It means that évery versron of Windows

3.1 contains support for audio, MIDI, and joystick. ‘Windows Operating S*ystem has- undergone'

series of developments from version to version and has become fully supportlve of multimedia
requirements. Windows 95, Windows 97 Wmdows 2000 and now we have Windows ME, the
Millennium Edition. For details on Wmdows ME sce Umt 2 on-Computer Technology. -

. In 1991, tte viultimedia Marketmg Councrl announced the Multlmedla Personal Computer

(MPC) standard This standard based on the minimum system requirement for: windows, gave, -
*‘manufactures a minimum hardwarc required by PC system in order to be considered multlmedla
" machine.

_ For a long time, computers had been dealmg with character based mformLtton ‘whether it
was numeric or textual 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. Muiltimedia technology has -

-equipped computers to deal with audio-visual data. The present day multlmedra deals with text,
graphic, audio and video media. This has opened up another step tow: ds man-machiné
commumeanon For example, if we look at the development of Operating Sy ms, earlier they

were only cominand- driven. Then came the menu-driven approach, followed by Graphlcal User .

Interface{GUT) based on icons. It may be followed by voice-based interface. The trend is towards

more user-friendliness. Many of the so- -called user- frlendly sol’tware do require lot of training and -
skill in-erder to use them. However 1t is hoped that multlmedla technology provides beiter user-

{riendly software.
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1‘5‘.3‘_' MULTIMEDIA SYSTEM REQUIREMENT’S

) Computer hardware and software espeelally the operatmg systems have undergone series
- of developrmients and have become ﬁJlly supportrve of multrmedla requirements in the recent times.

" 15.3.1 Factors in the Production of MM Products

Before we £o on.to the hardware that is needed for deveIOpm& multlmedja product, let us

discuss briefly factorc aﬁ‘ectmg MM product development. Following ti: ree are the most important
- factors: : .

=)

1) Creative and authormg/productlon techniques that aid the publrsher in desrgmng and
producing meaningful valuable multimedia products. As we will see Trom the profile of people
involved in this ficld (See Section 15.4.3), a combination of several creative skills are needed.

2) Standard low-cost platform and components along with casy to use system and apphcatlon

software. This is needed not only from the standpomt of production but from c.. :tomer 5 usage :
'as Well '

3) Resolution of many mtellectual property issues that impact the development of multimedia
products, which can contain elements from many direct works from many - different sources.
- This is one of the reasons why MM produets tend to be costly at times.

15 3. 2 System Configuratmn for Multlmedra

Multimedia PC (MPC) specrﬁcatlon announeed n November 1990 defines the followrng'
standard requrrement '

1) A286 (IOI\JHZ or faster) or 386!486 CPU
ii) 30 MB or larger hard disk LV
iii) VGA (4 bit or 8 bit) video display -
iv)' A'd:igit‘al'and_io' suhsysmm
V) A CD. ROM drive .
Vi} Appllcatlon software compat:ble with the Applrcatron Programmmg Interface

(APT) of MS Wmdovvs graphlcal environment version 3.1 with multlmedra
extension or equlvalent API

Changes and developments in Hardware and Soﬂware are happemng so fast that any
specification or récommendation becomes obsoléte very fast Compare the 1890 MPC
recommendatron cited above vvlth the followmg System Conﬁguratlon suggested as model for
MM usage at home by the magazme Compurers@Home in August 2000:

. C&H recommendatlon for high-end Multrmedra work mvolvmg gamges, graphrcs and sound
_and vldeo edltmg _ ' - :

Pentlnm II 700 MHZ 128 MB: RAM 17 GB Hard Dlsk Video card w1th 32 MB VRAM -
IOl Key Board Creatrve Sonnd Blaster Card 17 inches Motitor.

_ Whrle we are on’ specrfymg a eonﬁguratron it 1S pertlnent to learn about Drgltal Video
- Disks (DVDs) with spemﬁc relevance to MM
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' 15 3 3 Dlgltal Video Disk (DVD)

A DVD is a high’ capacrty opt1ca.l drsk for storing large volumes of graphrcs audio or .
‘video, in short MM filés. Depending upon the number of sides used and the pa¢ kmg 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 ina PC

2. DVD-Video: For gtoring Video. Capacity- may be upto 17 GB This 1# useful for high
volume interactive play back of high quality Video - Features . ike burlt in nawgatmn. .
parental lockmg, _copyrrght protectron are avarlable '

3, DVD-Audio: High capacrty Hrgh quahty Audi content
4. DVR-R: Write Once Read Many Times type of CD. $ GB could be the cabacrty

5.DVD- RAM: This is a read and write optrcal format for general purpose: back | UP’. transfer
' dcvrce from system to system software mstallanon ete. Capamty upto 2 6 GB

1534 Multimedia Authoring Tools ~ ~~ l

An authoring system is a set of software tools for crcatmg multlmedla. apphcatlons Tools
- are individual computer programs that ‘perform one or more of the tasks needed to create an
. -application. Authoring usually requires special hardware for audio and video support and it also
~ places special demands on the operating system software. Icon Author, Authoml’are Pro. and HSC.

=

Intcractive are some of the most popular authorrng software.
15.3.5 Multimedia File Formats and Software Related ito them

, We have seen that a Multimedia Product may contain different types of mformanon text,
pictures, color graphics, sound-clips, video clips, animation, hyper text etc. All these are storedin
various file formats. Let us farmlnrlzc ourselves with a few associated w1th Text, Graphics,
sound and Video. :

_ i) Iext Files

TXT, ANS, DOC are some. file extensions associated with pure text bure text files-are
created with DOS. Edit or Windows NotePad programs. Microsoft Word helps produce Word
Files that are in reality binary files. They produce RTF that is Rich Text Files, which are
intermediary.and can be read by most other word Processors. : : '

2) Grapiuc and Picture Files .

_ Computer files such as GIF TIFF, PCX IFF IMG BMIP and EPS ade some of the ﬁle. '
formats encountered with graphrcs C '

GIF is a propnet‘ary format of CompuServe It is the most popular one too It allows
‘ _comprcssron of data. 2 to 256 drstmct colors can be shown. Images are true like lphotographs

- JPG files, specrﬂcatron of Joint Photographic Experts Group, are greatly compressed a.nd
: occupy Teast space, when compared to GIF or BMP. '

. PCX files are created by MS Paint brush No compression . 1s done. The purpose is o '
retrieve files casrly IMG files belong to D1g1tal Eqmpment Corporation. Here ;::turc of any size

- ¢an be stored. They are easily accessible. TIFF stands for Tagged Image File Format This format -

is supposed to be platform independent that is-it w il work in all operating Systems. Most faxes
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are sent in TIFF format BMP stands for Bit. Map and are created by Pamtb"ush They occupy
- much space and are raw. But they can be read by all pic ture programs

Many times filcs have to be converted from one format into another, Intemet browsers hke :
Netscape and 1E can read most common file types mentioned above. A utlllty called GIF -
~ . Construction Set helps us create a Slu:le Show out a senes of several pletures '

3} Audio Files :
' Commonly known Audio F 1le Formats are WAV VOC MiD, AL*F and MP3
AIFF has been developed for APPLE computer

MID ﬁle is based on Musical Instrument Dlgltal Interface btandard for Audio Control
- in MM, . :

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 dlgltal dr " VOC ﬁ]es‘
gwe clear audio and are also common in PCs

MP3, ancther audio format short for MPEG Layer 3 has become very popular in the -

recent few years. It is like WAV, but highly compressed: compressmn ratlo 12:1 (44KI-1‘Z 16 bit, .
- Stereo). You can store 12 hours of music on a single CD :

~ MP3 music files can be played by MP3 Players FreeAmp, WmAmp and Jet Aucho are
some well-known MP3 players Maost MP3 players offer: :

Q) Volume control _
- b) Fast Forward and Rewind

- ¢) Move to next/prev track

- d) Repeat or shuffle tracks

¢) Song time and length dlSplay

_ i) Graphrcs equalizer
" 4) Video Files .
' AVI MOV, MPEG ancl QT arc some of the formats in thls category

AVI files have both compressron and non- compressed data. Devised by Microsoft, they
contain nested data chunks AV files can be edrted using Adobe Prenuer and a host of free ware
programs. - -

MOV ﬁles are standa.rd movie files. Qu1ck T1me is movie ﬁles for Apple Mov ﬁ]es ¢an
contain both audio and video. Mov files are also machine mdependent '

MPEG of Motion Picture Experts Group came up with MPEG-1. Th1s is a eompressed :
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
is meant for broadcast Video, w1th a transfer rate of above 4MBPs.

. chkTrme or QT ﬁles are rather speolﬁc for Apple Computers. QT has a series of
software: The browser or the Client" is avallable for PC and MAC -The Professmnal Edltlon' B
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. '15.4.1 How to Select MM Tltles ?

allows you to echt and create movies, graphics and 3D panoramas and streaming Videos. QT4 the
latest’ allows previews and suppots all kmds of audio and video file formats.

We have so far seen in this section various formats for ﬁles havmg text, audio, v1deo etc.
along wrth soﬁware connected with the same. - :

15.4 LIBRARIAN AND MULTIMEDIA

Let us now. sec how a llbral ian can go about selectmg MM produc'lts to be added to his
collection, where to look for MM ftitles and how he could beneﬁt from the several career
opportuntties coming up in MM field. -

When you buy a MM title for the library, followmg sahent points have to be kept in mind.
In common with printed books, we need to look into the author's and publisher's credibility,
su1tab111.,y for a certain level or grado of the user group, prlce ease of procarement etc. These
iSsues are not discussed here : S

1) Ease of Instaliatwn '

e

Some CDs can be installed w1thout any problem just by runmng the setup program, Some
others land us into problems - especially when program files that are copied _frolm CD into hard
disk are available on the hard disk in cither older version or later versions. Many times system -

' 1opight: hang wrthout leavmg any clue as what to. do. Therefore mstallatron proeedure must be

simple. -~ -

2) Disk Space Utilization

Some programs keep some ﬁles on the CD and some ﬁles on the Hard D1sk this calls for
CD being mounted whenever the application is run, In cther cases, most of the files are. copied
into the Hard Disk: This method allows faster responses but eats up disk space ‘

.3) Program Loading

- We need to look into how fast the program data and graphlcs load. Do they load reasonably
_ quu:kly? '

9 Nawgattan

As 'most CDs are produced using Hyperlmks you should check up if the navigation from -
one part to another is smooth and intuitive. Hypér 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 1s to an
external Internet web site, the machine may ‘not be properly connectable at the time of CD usage:
this ma lead to problems. :

5) Graphics |

Quality of graphics has to be venﬁed Are the pictures and animations blending? Are the
‘pictures laid out at suitable places, at the correct srzos? o - :

_ 6) Text ) _ . . _
Can the text and other portions cut and ‘copied? Many pdf files allow you only to print

directly onto paper. Copics ¢an not be made on hard disk for further editing. We nced 1o also
e\ramme what the competltors offer so that we gc,t tho best value for money
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15.4.2 Sources for Acquiring MM Titles

. As hbranans : yoir need to ébquaint' yourselves- with sources to .'sele_c.:t.z'md buy CDROM

based Multimedia titles depending upon users' needs. A decade ag > an annuaj 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 all age groups, for all
purposes like training, self learning, equipping oneself for competitive tests, on all topics. from
 religion and culture to corplete dictionaries and encyclopedias, at all price ranges! '

A montlﬂy_ni__agaziﬂe called Compfers@Home contains several reviews, advertisements and
articles on MM titles. Magazines like DataQuesr, PC Quest, Voice & Data, Chip and others
distribute MM CDs along with printed monthly issuc in paper form. : -

- Many books carry ﬂbppies and CDs as supplement. These are very useful just'fo_l: the shear
vastness of additional information they ‘carry. It is always advisable to prefer books with CD
supplements. o . o '

BPB Publicationé,' Com_d_ex Computer Publishing Company, CrossWord, Gangarams, _
Vikmans Multimedia and Waldens are some of the book sellers who have separate sections
devoted to MM ftitles. B - '

National Centre for Publications on CD-ROM (=NCPC) was sct up at FITT (Founds:ion i
For Innovation and Technelogy Transfer), IIT Delhi in the year 1996 by NISSAT, DSIR, GO
This Centre is the National Repostory (Archives) of all the CDs being published in India and on
- India, except Games, Music, entertainment and software products.Till date (May 2001) NCPC
has a collection of over 300 different titles being published in India, covering’ art, culture, -
heritage, S&T, Industry; economy etc. A data base of titles available is searchable in their website
at ; www.indiacdproducts.org/ o - : S : I

15.4.3 Multimédia as a Career

Multimedia product developmerit firms have jober of various kinds. Scziﬁning Assistants, -
Content Writers, Visualisers, Designers, Programmers, Editors etc - )

- At the lower end there are Scanning and Editing Assistants who help pictores to be
scanned, edited and integrated with rest of the text. Visualizers look at the page layout as a whole
and suggest and carry out changes to suit it to the andience. Knowledge of Multimedia tools is
enough for Scanning assistants and Visualizers. - . S .

‘A graphic designer; on the other hand, is a skilled artist with a qualification in basic design.
- methodology from NID, Ahmadabad aid the like. To be a good programmer one needs to be an
engineer or an MCA with knowledge of a few programming languages. An Editor is a very senior
person of the level of a Project Manager: He is fully conversant with all the work done his
subordinates and has enough experience to guide and dircct them. Another category of staff in
MM is content writers. Thesc are people with Journalism or Mass Comimunication 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 tofit in here. R _ s

A :b'as_ic'knowledge- of MM product development is very useful as most libraries would have -
bc having: their own ‘web sites offering MM based contents - training material, documents,
presentations, guides etc. : '
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- Book house is based ona building metaphor somewhat like a real hbrary

15.5 APPLICATIONS OF MULTIMEDIA

Though there are several apphcatlons ef multlmedla in entertamment, educanoh, business .
and trade, scieniific research and devclopment, however, llbranes and information centres ave
mostly. concerned w1th the retrieval of mformatlon

15.5.1 lerary Related Apphcatlons

Some library apphcatlons are for the retneval of technical ‘and smentlﬁc information.
Libraries néed to include electronic publication like hypertext, if they want to keep up with the
- modern 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 traditional mformatlon retrigval. The user interface of the

Another example of a library apphcatlon is to provnde public access o archwes of hlstory '
_ docuinents. For example, the state library of New south Wales in Sydney, Australia, contains
large amounit 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 corfimitted that caused
" them to be deported. Currently this genealogical scarch requires people to wade through mound of -
old documents and follow the links to past generatlons by hand. Most of thls matenal would bean
obvious candidate for hypertext access. . ' :

' Informatmn Access: It is often said that this is an’ age of information. We are ‘hterally bemg-

overwhelmed with an overload of information. This abundance of information make% it difficult to -
access. Multimedia provides effective ways to-organize information and seareh for. spec1ﬁc facts
q.uckly and effectively through navigational tools. .

_ Infarmatmn Terminals: Information systems are located in the reeeptlon areas ch many major
_ business houses and they provide an interesting way for visitors to learn about. thel ﬁrm and their .
. _preducts when they are wmtmg for their. prospectwe busmess partners

Catalagumg Most catalogumg codes enable users to Iocate a well-deﬁned bihhographlc umt
- easily, but they do not allow them to 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 wnits concerned. Investigations show. that these' relationships
between descriptors- are analogous to the relatlonshnps 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 sich a system it is sufficient to define only
- relationship between two blbhographlc units. All other links can be generated by the system jtself
" because of the characteristics of the relatlonslups A hypertext system is ahle to oﬁ'er an
approprlate interface. - S _ o . T :

. Reference Reference works are the area in wlueh llbranes are most hkely t0 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 Geogfaphic's Mammals:

A Muldtimedia Encyclopaedia is a text and image database, which corresponds to the 2-volume .

Book of mammals. In addition to text, it includes some 700 photographs and 150 maps, 43 full-
motion video clips and sounds (the calls of the animals themselves). The user nav1gates through .
. the encyclopaedla via menus, 1cons and a hypertext interface.
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1552 Other Multimedié’ A'pplica‘tions- S .- K

Education: The essence of multlmecha is to make computer use more interesting. It does not
‘matter if a child is in grade school or an- adult is getting' a mastir's degree. Students are highly
- motivated to work co—operatlvely and w1thout teacher supervision to search out and remember
- content of a wide variety of resources, with v1sual recall bemg especzally promoted Multlmedla 18

‘an excellent tool for computer alded mstructlon '

'Edutamment This is the new ‘type of software. category that mixes the educatlon with
enteﬁamment The idea is to make learnlng fun while providing some type of entertainment.

Enrertamment' Multlmedla games are a lot of fun to use. Chtldren and adults equally cn}oy

playing on the computer

Business Presentation: In many companies, plesentmg mformatlon to busmess 15 a required.

form of communication. Applications are already available for creating unpresswe and through
Multlmedla these appllcatlons will become even better and effective.

Interactzon The effsct of multlmedla mcreased even further by incorporating user mteracuon .
Here the user is mcluded in the process, since he or she controls the path and the t}pes of -

mformatlon :

V'rrua[ Realtty In virtual reality such illusion 'gets et another twist, The user ’tdkCS
participative role at the center of the action, not only seeing and hearing his surroundmgs but also
manipulating them with natural body movement. Simulation is an important application of virtual
reality. It is useful in medicine, air travel. Military maneuvers and other situations where a safer
and less expenswe alteimative to "actual reahty" i5 requlred o

Archttecture And Landscape Multimedia prowdes another form of presentatlon snnulatlon in
the area of city and landscape planning. Architectural proposals are v15ua,hzed by overlymg

o landscape pictures w1th those of the proposed structures,

Dictionaries And Reference Books: Several dlctlonanes and Iarge reference works have been' "

converted from a traditional paper form to a hypertext format:. But so far we have seen no major

project trying to generate a hypertext dictionary. from scratch. The electronic catalogue is a fairly

big hypertext with its 9742 nodes taking up a total of 413 megabytes. Clearly one of the biggest
advantages of hypertext encyclopaedia and dlCthIlal'lBS compared to a printed work is that they

can show moving images and play sound. For example, a_ version of Webster's dictionary IS,

avzulable on CD-ROM with sound recordmg of how the 160000 words actualiy are pronounced

'Trade Shaws, Product Catalogs, and Advert;smg Many kmd of advertlsmg and commumcatlon, ,
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 exhlbltors that would interest them, through

~ implicit links from any text. A student who does not know English very well mlght still be able fo
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 versmn of the same text - an orlgmal
version and a translatlon
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15.6 LET US SUM UP

Multrmedla Technology is one of the latest areas of computer appllcauons It offers a
powerful combination of text, graphics, Audio and video data that make the presentation livelier.
Hypertext is another teclmology, which allows 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. clays it is the combination of Multrmedla and Hypertext. S

Although the end-user of the Multrmedia products do not reqmre any lsoﬁware the
generators of multimedia products do requrre Authonng tools, and eriting tools for graphrc audio
and video data

The apphcatrons of Multlmedra are many and vaned meludmg Computer Aided Teachmg :
Edutamment, presentatrons reference material etc., Multlmedra in future may change the look of
the PC. In this context, it is desirable that evéry library possesses multlmedralsystem Like

microfilm reader/prmters multimedia should be provided to-the user in'order to allow them to se o

multimedia products lrke encyclopaedias, dictionaries that are- brought out' in CD-ROMS
Multimedia Systems can be used for developmg multimedia’ docurnents, like tral.nmg manuals,
library guides and onentatlon materials. - _

157GLOSSARY R \

Animation: A process for ereat:mg artlﬁeral v1deo where the computer calculates or. assembles the
. content of each frame as it is dlsplayed ' :

; App!zcatwn A computer pregram wriften for a specrﬁc purpose.

: Api: Appl;catmn Pragrammmg Inte:face Thrs means whereby an applrcatlon communicates_ '
with the system software. An API is usually speclﬁed in terms of ong¢ or more computer
languages such as C or Pascal. : '

“Author: One who uses authorrng tools to create applrcatron programs
Authormg The process of creatmg an applrcatlon program by the use of authoring tecls.

Authormg Languuge A hlgh—level programmmg language lntended specﬂlcally for authorlng -
It contains commands or statements 'that srmp[y many of the steps of authormg

: CD-ROM A drgltal data version of the audlo CD(Compact Drsc)

The CD ROM can be mexpensrvely rephcated and holds up to. 680 megabytes of data Because if
is read-only, the user cannot change the data :

-Compresswn A dxgrtal precess that ailows data to be stored or transnutted usmg less than the
normal number of bits, * For. example Vrdee eompress on refers to teehmques that reduce the
number of bits réquired to' store or transmrt 1mages or motrorr v1deo | -

Computer Based Tr rammg (CBT) The use of a computer to deliver progr g é,d- oneio'n-:.-oneﬁ_
personal training. o -
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\Graphzcaf User Interface (GUI):. A computer—user mterface that combmes a graphlcal screen o
capable of dlsplaymg graphics and images with a pointing. - . e

Hypertext A text display system that allows an author to Eughlxght specific text words or phrases :
to mdlcate to the user that he can ellck on t!lat 1tcm for addltlonal mformatlon -'

Icon: - Ina graphlcal user 1nterface a graphlc or nna,ge that wsually represents an object in the
environment. o _ _ . S L

2 -

- dmage Processing: ' Techniques, Wth]] mampulate the pixel values ef an nnage for some | -
particular purpose. Examples are: bnghtness or conirast correctlon Color correction, or
changing size(scaling).

MM: (Short for) Multimedia.

Ma!t:medm Personal Computer (MPC) APC that contains eqmprnent for multimedia, such as-
audio, video, and CD-ROM hardware.

Operatmg System:. In a personal computer the core program that prowdes applications: with
access to all of the hardware resources of the system. Tvplcal operating systems are, DOS and
0§/2. .

Simulation: The process where a computer program behaves like a dtfferent Obj ect or system

Wmdows When capltahzed as shown, Wmdows 1s the graphlcal user interface created as a DOS
extension by Mlcrosoft . : :
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15. 9 MODEL EXAMINATION QUESTION S

L ESSAY QUESTIONS DR ]
1) What is the subtle dlfference between Hypertext Multunedla and Hypermleclla?
. 2) What is Mulnmedla‘? What are the dlﬂ'erent File Formats encountered in a
S Multlmedla Product? D1scuss briefly mentlomng the relevant soﬂware cotlnooted
; - with such formats o ' ‘ _'
3) ‘What are the va.nous apphcatlons of the Multlmedla Technology"
II. SHORT NOTES
a) CD-ROM
b} Multimedia Authormg tools
¢} Hardware needed for Multimedia
d) .MP3
¢) DVD
f) GIF
g) JPG tools
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UNIT 16 ELECTRONIC MAIL

S_tru;gture

N _.16.-:'0 . Aims and Ob]ectwes o _' . R T
16.1 Introductron ' ' | : S
162 E-mail - Advantages and Drsadvantages .
16.2:1 Why do we need to use Electronic:Mail ? -
1622 _I-'-_I_ow much does it cost? |
1623 Advantages |
16.2.4 _-Disadvantages _
' ‘16.2._5' Comparison w1th other Communication Methods

1626 What can you do in an Email System? -
16.2.7 -Some T1ps for better use of Email

_ 16.2.8 Email Ethuette

163 Web based'Elec-tronie Mail ~

164 'Mallmg Lists »

'- 16.4.1  Sources for ﬁndmg Marlmg Lists

.- 1642 Some Bxamples of Indian Mailing Lists

16.5 Lrbrary Uses of Electromc Mail

16,6  Let Us. Sum up '

167 Glossary '

16.8 -Recommended'Bool(s '

169  Model Examiination Questlons .

‘16.10 Appenchx Mallmg Lists. of lerarlans Interest

160_AIMS AND OBJECTIVES |

Electronic Mail or Email has become one of the major applications of Internet. Itisa
very popular mode of communication to connect. people across the globe more ‘economically.
This unit introduces the basm features of Electronic Mall and ‘its role in the libraries and'_.
information ceritres. .

- After readmg the lesson you will be able to
. descnbe the. concept of electronic mall

. eniumerate the advantages and dlsadvantages of Emall eompared to other methods of
-message transfer hke fax, telex, post, etc. :

* learn some tips on using the Email

* familiarize yourself with Email ethuette o
‘¢ getahang of specific uses of Emaﬂ in the Lrbrary

* use web-based Emall effectively -

. explam what Mailing Lists are and discuss their uses.
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161 INTRODUCTION L I aE

Electronic Mall or Emall for short, is a method of exehangmg 3erso i 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 conuects 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. Email can be used, in addition to simple
message transfer, as powerful way of distributing newsletters, carrying on non-interactive =
discussions, conducting opinion polls etc. As an integral part of Cffice Automation Email
_plays a vital part in exchanging written communication. - This unit will discuss the issues
outlined in Aims and Objectives in seme detail from a L1brar1an s pomt of view.

16.2 EMAIL_— ADVANTAGES & DISADVANTAGES |

Before we discuss the advantages and hmltatlons of ema:l first let us ﬁmow what do
we need to use email. : : :

16 2. 1 What do we need to use Electromc Mail?

In order to use Emall one should have a PC, Moclem and a telephonle line. As the
telephone line is capable of handling only analog sxgnals and the signals from the computer are
digital in nature, an instrument to convert analog to digital and vice-versa is nfi:eded Modem
takes care of this need. In addition you also need an Email connection (just as' a telephone
connection from BSNL) from an Internet service- Provider. An Internet Service Provider .
(—ISP) gives you a UserID and a password for an annual fee.

S

. . The UserID is the Email address similar to Phone number or fax rJumber ‘Email
address usually looks hke Vyasa@manage gov.in where the first: part before the @ sign

- signifies the user's name aad the second part after the @ 51gn lncheates the chputer in the
network (Internet) where you have an account. :

You alsc need some software: Two types of software are needed. The first one is
communication ¢ oftware. It is used to dial up the ISP's computer using telepho%:ne 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
- 15 variously called the Web hrowser, web client or simply the browser. Netsoa;be and- Internet
" Explorer are the most popular ones in this category. They are used mamly for browsing the
contents of *Internet web ‘Pages. They also bave a component for receiving, 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 sofiware to open and read or play these special multi-media files. For example
music files need MP3 player software. Along with Email messages, pictures, m?usm clippings, ‘
recorded speech, video clips etc (in short multi medla items discussed in earligr unit) can be - . ‘

"attaehed" " o
1622 How much does it cost" o o ‘

: Normally an ISP charges a fixed sum for a certain number of hours of Internet L
' Comlectmty Email comes as a free (default) service from most ISPs. Email charges work out-
- 1o 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 call. Any other
person who has Internet Email can be reached easily by typmg in the address of that person in
To: field of the message.
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16.2.3 Advantages
Emall is fast, cheap and reliable. Most messages can be. sent in about ha]f an hou;rs- '

time across the globe. They are cheap as already seen.. As the message is held in the- eomputer-
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 conﬁdentlal way after encrypting. Messages reach the destinaiion tamper proof One
can get conﬁrmatron of delivery of message, or whether the recipient has - ead the message.

16.2.4 Dlsadvantages

However Electronic Mail does have some dlsadvantages One needs t0 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 custupt your |

computer system. Some messages may arrive in a fon‘nat that you can not "read".
16.2.5 Companson with Other Commumcatnon Methods

: Anyone can be reached via postal system - but email requires recipient to have ema11
Ordinary postal charges are becoming increasingly costly. Fax is instantaneous. In fax you
need to prepare the original and scan it for sending. Scanmng may be imperfect resulting in
poor copy. Fax is costly when you consider International Fax: here it almost equal or more
than ISD rates While Telex is also instantaneous, it is cheap but siow. Telex terminals are -
noisy and error prone. Noise in transmission is heavy Telex is going out of fashion. In the
- case of postal system and courier, already prepared text or material can be transferred without
additional processing. After the passage of Information Technology Act Jast May 2000,
Messages via Email are legal and bmdmg just like paper ertten or prmted commumcatron ‘

16.2.6 What can you do i an Email System"

You can receive a message. Read them. Reply them. Or forward them to some one
‘else. You can delete a message or store it safely 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 reeelpt or dellvery or reaclmg etc. You can attach file along with your
message. The ﬁle can be a picture program or a grecting card with music! You can add
signature to your messages autematrcally One can also specrfy ‘when' it should be delrvered
When you get a lot of useless mall you can prevent messages from reachmg you. Tlus is .
called Spam ccntrol . : ; :

16.2.7 Some Tlps for better use of Emall

. Though your email software may allow you to sentl graphrcs ar color use plam srmple N
text. Thrs travels. faster a.nd problems_ AT least As. bulky attachments will chock the trafﬁc
avoid b1g fites beirg sent as attachm_ents
send interim automa ly, uging "Vacatlon Program “Fhis s, being courteous and you will
be appremated All emarl messages are expected to be’ replred unmedlately Please réply soon.
Use proper szgnatures lden :'g who you are. Be aware of vrrus problem do not click on
attachments that are program files. Vlrus may corrupt your system ' :

16.2. 8 Emall Ethuette

People usmg Email fcllow certain unwritten rules of etrquette and manners. It is better to
be aware of these rules so that the user may not feel out of place or unwanted for laekmg m
manners. Some of these "rules" arc mentioned below : : :
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‘1. Email messages are always short and C]‘lsp They do not requue forbr-al salutatrons._ _
like. Dear Srr yours falthﬁrlly etc _ .

. 2 Emall messages should be replled fast and aimost always at lea"t an mt_erim reply,is- "
. expected. - L L

3 Wntmg everythmg in Caprtals ‘when not warranted mdhrates that you are angry

4.  When you are contrlbutmg to a discussion list, you need 1o 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 admom shed and beoted
out. . B _

5. - Those who can'not use graphics while composing messages ¢an nse ‘emoticons’ (stall

. icons,or images indicating emotions) to signify the emotion you are in while writing

the same. For example onc can use the famous. smiley symbol © . ) - ThlS tells the.
recrprent that you are jokmg and are not setious. - e S

163 WEB BASED ELECTRONIC MAIL

A number of Internet Compamcs offers a facﬂlty called web-based eiectromc mall In
this. case one need not own a: PC or internet connection: he can utrhze the famhty avaﬂable in:
any cyber café or Intemet kiosks to get connected to Intemet for using Email, There are more 3
than 400 Internet cafes in Hyderabad alone It i Just hke using the phom n SFD booths '

Compames like Hotmall Yahoo Rediff, Satyam Onlme Dishnet and- others offer
web based email. Most of these are free services. The advantage of havmg an Email Id from
such compames ‘is ‘that they offer you' some anonymlty It is similar to Box Number
Advertlsement in matrlmoma] columns Moreover thls web’ based 1D eould be permanent
: urespeotrve of where youl work For instance if you are workmg in say San the email 1d
- given. by Satyam is valid only as long as you are’in. Satyam But the Id from HotMail is
'permanent

However web based ema1] Ids have thelr own- dlsadvantages too ‘Here the vendor
'dec1des 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. wvariable. For instance, Redrﬂ‘ is fast’and the
space given is enough (SMb) and allows you send messages.in many: 1anﬁuages However
there is no guaranty that messages will be delivered in, time. You can not' complain, as the;-
serviee is free.. Somg, vendors provide "In-box" ﬁltermg tools whereby you can automate.your- -
. organization of folders. In Rediff you can send voice mail too: that is yod can record. your -
- speech and send it over, The recipient can hsten to the speech over hlS speeches attached to hrs
mul‘tl media PC. ) - e Ce
16 4 MAILING LISTS e e e -l o

A Maﬂmg Llst i5.a faclllty offered by sorne orgamzatrons/Agencres jo help mdivrduals.-
of a group to communicate among’ ‘themselves through email on topics of their mutual mnterest..
A ListServ software at a central computer acis as the hub. If a group of hbrarrans are
. -interested in say Library Securlty they cam become members of a "Mailing List on. lerary ‘
_Seourlty“ When any member sends a mail message of interest to other members 11: first goes-
~ 'to the Server Machine and the gets broadcast {re-mailed or forwarded) 10 ALL thic members of
the ‘List. By this way, ali members can exchange views, ideas, experierice, problems -and
"solutlons of tOpICS of thelr mterest in a non- mteractwe (not inst: ntaneous) way
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W}nle using Ma1lmg LlStS one needs 10, note two drﬁ‘erent cmail addresses ot
' .address called the ListServ address or the server address, This is used to ‘become a member of
a certain list. This activity is called subsenbmg When ‘e,r no longer want ‘to get messages,
you ‘can unsibscribe from a Lrst also. The procedure varnes “from ‘sérver to server list to list.
But it generally consists in sendmg just an email glwng ‘List Name and" your' name in the
Subject Field or in the Body of the Message Text. Another address is‘the List address. Thrs'
second Email address is used to send messages. that are to be w1dely i¢- dlstrlbuted '

16.4.1 Sources for findmg Mallmg Lists -

There are hundreds of Mailing Lisis and Discussion Llsts iy Internet Fo]lovwng
Table provides some important sources like directory: of Lists; List of Lists-etc. - '

SN " URL of thie Source : - Deserlptmu

1 httn:/lww.listz.corn_ L . Dtrectory ef 10000 marlmg ].lStS searchable by subject
E htlp:f/ww.netsp'aee.o'rgzcgj'- | Mailing List Gat_eway. ofNetSpace'
bin/lwgate St
4 hitp://edwed.gsn.org | USA's K12 Education related dJscussmn llStS and E-
' R ' jgurnals e : :
5 .httn:/_fmif_w.deianews.eonv . "'Web based iews groups, drscussxon hsts mallmg llSlS

- searchable. You can participate in news groups wtthout :
having a news reader. . :

6 lltt_l):f/WWW” feferonce.com Untque place {o start searching for mailing lists 1

- There are a very large number of- marlmg llsts - more: than about 90 000 in fact,'
coveritig all subjects on-the carth. There are many of interest to llbranans A recent ltst of
Lists of Interest to Librarians 1s given i the Append1x SEESRNE SR

16.4.2 Some Examples of Indian Mallmg Llsts ERR

N There are a few from Indla as well There is a mailing hst mamtamed by Nattonal
_Center for Selenee Infermatron housed in Indian Instltute of Scxenee Bangalore Tt is ‘called
L1s—Forum and the L1stServ Address is: llstserv@,nesr nse ernetm Tlie seeond address ‘to _
. which messages may be sent 1s lls-forum@ncs1 usc ernet m Lls-Forum 1s very actwe w1th

. more than 200 members. : A

- TASLIC, Indian Assoc1atron of Speelal leranes and Informahon Centers has a llst
whose details are available at: www,indiax. eom/raslrc If you w1sh to join the List you ‘may
" setid * a  réquest "JOIN IASLIC LIST" text of the message to the address

‘server(@listserv. 1ndlax com ' g ; R L IR

Sorme persons alse : mamtam the mallmg - llsts _ For _ example ‘
 corporatelibrms(@yahoogroups. com More Information on’ this is avaﬂablc at the web site:
http://www.yahoogroups.com. To subsenbe send a blank message to: omoratehbms—-

subscnbe@vahoggmups com This is & mallmg hst takmg care of needs of smgle on¢ man
‘ libraries and: their peculiar problems .

-
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165 LIBRARY USES OF ELECTRONIC MAIL

L;branes everywhere are using lnfermatlon Technology, Internet and Email in .
particular to a great extent nowadays. But most of them use it only to send messages A
: typlcal list of toplcs or tasks for whlch Emali may be used is given below:

Remmders for Return of Books

Intlmatlon of arrival of new boeks io requestors
Intlmatlon of arrival ef Reserved boeks

Monthly List of additions

New Services Ihtrodh.c_ed

Holiday Notices

Tnter lerary Loan Requests

Recall Notices for books needed urgently by others

D B N

Placing orders for supply of boeks_w:th Vendors - - . : |
10. Sending Inquiries for book supplies o o .
. 1. Resulis of Literature Searches = | o | - o E ‘

12. SDI'Notifications ) ‘

In the case of librarics usmg ﬁllIy mtegrated software for llbrary management most
~of the above listed tasks can be sent using Email as a pa.rl: of the software p kage o

In-addition to the routine task of messaging, Email can be put to most eﬂ'ectlve use in
a uumber of innovative ways. Advantage of Emall for L:branans is hlghhghted n thls sectlon

1) Mailing L:st subscnptmn for. dthers

The librarian can identify mailing lists of mtcrest to lns patrons Thercafter help them

. become subscribers in their own right. Or, the library can-subscribe for ja list. When the

messages arrive they may be automatically forwarded to relevant members. “In-box filtering

~ and forwarding" can achicve this based upon ceitain criteria or conditions. Mail clients such’

as OUTLOOK EXPRESS and Lotus Notes allow this fzu:lhty Most other ch ents also provide
for automatic re-routing of messages. . :

2) Auto-responders

A hbrary may be _havmg a number of pubhcatlons in soft copy to ﬁae dlstrlbuted to
patrons. Examples are: Rules and Regulations, Video List, Patents List, List of Hohclays ete.
When a member sends a request for routine literature like this, one can use "auto-responders”

- to pick up relevant ducuments autematlcally and dlspatch them to the memb*:r without humari
mterventlon :

3) News; Newsletters efc for patrons. 7 ' T ﬁ

For instance one can subscribe to a dally emall based newsletter service and get a soul-
stirring story every day from the web site Chicken Soup for the Soul. The stones are taken
from the series of weil known books catled The Chjcken Soup for the Soul.. o

This story can be sent by mail daily to every one of the hhrary readers who might be
mterested. The advantage is that Readers are sparecl of subscribing and un- subscribing. In an
environment where a large number of patrons say students in a Uni versity LAN, an
arrangement as mentioned here would cut down mail traffic greatly. This is so because the
mail server receives only one email message instead of several dozens at a time.
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4) Dictionary via Email

Using Email it is possible o a query to a database and get rephes For example if you-
want to know the mieaning of a word, instead of {ooking up the cictionary ypu miay send a
email request to: wsnuth@wordsmlth org Tn the subject field just type: Define <word>

~ Immediately in a few seconds your mail box will have the dICthIlaI'y entry copied to youl
' 5) DELNET Search |

If you are member of Delh1 Library Network you can sencl email based queries to searoh
any of the blbhographle databases hosted on DELNET severs in Delhi. Search results will be -
available to you via email,

Internet is replete with a large number of useful opportun1t1es for makmg the hbranans
life easy and more purposeﬁ;l 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. Whit is needed for having email facility has been discussed. Advantages
and disadvantages have been debated Tt 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" Ma_rhng‘llsts and their usefulness for -
Libraries have been given. Sources for locating suitable Mailing Lists have boen enumerated.

16.7 GLOSSARY .

Account ; - Every User of a Computer System or Network is given an Account Number R
and password with which he can‘access a computer

Client : A software used to read an email message or send messages Netscape and
' Intérnet Explorer- are popular Internet web Brovs sers software Wthh include
' Emall Cllent by defanlit, : :

Domain Neme ;  Second part of the email address after the @ srgn Srgmﬁes the Email host'
-computer and its locatlon : : ;

Email-ID : Email Address of a person. Example ﬂasa@manage gov'in -
ISP : Interniet Serv1ce Provider. Vendor who helps you get connected to Internet and

Emall as well.

. Modem : Modulator- Demodulator A piece of hardware that is needed to have Emml in
~addition to PC and Phone Line,

SMTP. : ' Slmple Mail Transfer Protocol. Sendmg Mail' requires a software based on
SMTP or similar protoeol : :

POP.; 'Post Ofﬁce Protocol Soﬂware based on POP or.similar ones are needed for
receiving email.

Pine ,E_udbra Names of some popular Email Clients.

:E'lm, Outlook :
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16.8 RECOMMENDED BOOKS
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16 9 MODEL EXAMINATION QUESTIONS

- L ESSAY QUESTIONS

© .. 1. Explain the. term Elcctromc Mail. Discuss its advantages and dlsadvantages
. compared to other modes of conunumcatlon

2 What are Malhng LlStS" lee some exarnples of Lists useﬁll for the leranan
RN 3 Among the Internet Semces Emall is the most nnportaut D:scuss wﬂh reasons
IL.-SHORT QUESTIONS Pt o : :
"a) Ermail Address -
b ListServ
- .. ¢) Satyam Online
| ‘d) Auto-responder Co

e e) Requlrements for Emall _- L




‘APPENDIX 1:.LIST of Mailing Lists of Inéergst toLibrarian

‘e-mgil address .

. "Lopic

| Assoc:atnon of Colicge and Research -

ACRL@QUICVM.UICEDU
| . T e o .leranes Flles o .
ALCTS@UICVM.UIC.EDU Association for’ lerary Collectlons and
_ ) o | Technical Services -
' ALUMNI@ILS.UNCEDU - “Schootl of Information. and Libfar}i Scnonoe '

University of North Carohn& Chapel Hlll

- Alumini

ARCHIVES@NHAMU MUOHIO EDU

| Archives and.Arohivists- '

ASIS-L@VMD CSU. UIUC EDU

' American Socicty for Infonnzition-soience. o

AUTOCAT@UBVMCC.BUFFALQ. EDU

Library Cataloguing and Authonﬁos v

’ CDROM -L@UCCVMA, UCOPEDIJ

CD-ROMs °

Chemical Info Sources '

 CHMINF-LAIUBVM UCS.INDIANA EDU
-CNI-COPYRIGHT@CNI ORG '

| CNI’s Copynght and Intelleotual Property A

Forum Lo

COLLDV—L@VM USC.EDU -

.| Library ( Collectlon Deve[opment

. COLLIB-L@W]LLAMETTE EDU

ACRL College Libraries Section S

'COLLIBS @IS:SU.EDU.AU'-- B

| Collection Develspment in Australian *
Academic and Research Libraries

' CONSALD@MCFEELEY CC UTEXAS EDU-

_ Comnultee on South Asian leranes and '

'| Documentation -
COOPCAT@IUBVM UCS INDIANA EDU Cooperative Catalogulng
| DIGLIB-L@INFOSERY, NLC-BNC CA" Digital Libiaries

: ECOLL@UNLLIB UNL EDU

.| Collection Development of EIectromc
_'Resources T c

1 EMEDIA—REOUEST@VAXI .ELON.EDU

EMEDIA (Electromc Medla Issues in--
leranes) .

' GOVDOC L@PSUVM PSU EDU

-|-Government Documents S s

ILL-L@UVYMVM.UVM. EDU Interlibrary Loan

. INDEX- L@BINGVMB L | Indeéxer’ s DlSCuSSlUIl Group
LAW-LIB@UCDAVIS, EDU B '_ Law Librarians ~ = _
LIBADMIN@UMAB UMD; EDU 'leraly Adnumstratlon and Managoment

'LIBREF-L@KE_NTVM.'KENT.EDU '

Discu'ssion of Librnry Reference ISsueéi N

LIBJOB@FIREFLY PRAIRIENET.ORG

Information Pro[essmns Employment
Opportunltles List a
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APPENDIX Some Library & Information Related B -mA:l Llsts '

(Contmued) ’
e-mail address To’pic. ' ’
[ALCTS @UICVM UIC EDU " Library and Information Science -
Students o ‘
: L}TA—L@UICVM.UIC.EDU .

Library and Informatmn Technology
Assocnatlon _ ‘

MAILBASE@MAILBASE ACUK o

- LIS-LINK (Computer—Based Info and
Reference Services in leragles)

MAISER@ZB UB. UNI-DORTMUND DE _

CDLAN (Integrating CD-ROMs in
LANs in Libraries) =~ |

i "MEDLIB—L@UBVM.CCBUEFALOEDU.’

' Médical ahd Health Sciences Libraries

NISO-L@NERVM NERDC.UFLEDU |

1 Us (National) Infonnahnn $tandards

Orgamzatlon

| 0CLCJOURNALS @OCLC.ORG

OCLC Electromc Ioumal Pymbhshmg

PACS-L@UHUPVMI .UH.EDU

Pubhc-Access Computer Syatems
PUB LIB @NYSERNET.ORG Public Libraries _
PUBYAC@NYSERNET.ORG Library Services to Children and Yuung :
' ' Adults in Public Libraries |
SERIALST@UVMVM UVM EDU Senals m leranes

SLAITE-L@BABSON.EDU

- Spemal Libraries Assoclatlup

Informauon Teghnology Division

'SLA-PAM@LISTSERVER;LIBMUO_HIO.EDU |
g S - .| Astronomy, and Mathematics -

Special Libraries. Assoclatlop-—-Physms

 SPIN-L(2SILVERPLATTER.COM |

| silverplatier Information Nertwork -

TQML,IB @,cMSJC'C.wAYNE.EDU o Total Quality Management for
Y T | Librarians - |
y USMARC@LOC'GOV USMARC Adwsory Greup

VPIFJ—L@VTVMI CC VT EDU

Pub ’shmg E-Ioumals Publlshmg, .

Archiving, and Access

WEB 4LIBRARYBERKELEY EDU

| lerary-Based Worid-Wlde |Web Systems

39501 @ _'_'VMNERBC YFLEDU’_

739.50 Implements Workshop o










