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1 Introduction

Libraries have been repositories of a variety of documents and
process them for use for a clientele such as scholars, scientists, engi-
neers and other professionals, and in larger context to any citzen.
The documents have been a carrier of informaton or knowledge
packages 10 be mediated to users. Thus, documents have been a kind
of physical forms which can facilitate recording, storing, and mrans-
mitting of knowledge. The annual production of articles has been
estimated to be about 500,000 (Chemistry), 350,000 (Medicine)
350,000 (Biology) 85,000 (Physics) 85,000 (Engineering) and
25,000 (Psychology) (4). It is obviously not possible for any specia-
list to keep track of everything published in his field. This fact has
made way for production of abstracting and indexing periodicals
such as the Chemical Abstracts. Even to handle the production of
these secondary periodicals, it is no longer feasible to have manual
methods. We have to have machine-readable records. At present,
printed version lives side by side with electronic version.

According to F W Lancaster (5), “We are at present in an interim
phase in the automation of science communicadon. This interim
phase is one in which machine readable data bases exist side by side
with printed data bases. The computer is used to produce a convent-
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onal printed publication which is also distributed conventionally. But
this must change. At some date in the near future, there will begin a
natural cross over from elecronic production of print to electronic
publication and dissemination (i.e. to the paperless mode of opera-
ton). The same evolutionary process will apply to the production of
primary publications, but the evolution in primary publication will
log some years behind the development in secondary publication.
By the year 2000, it scem entirely reasonable to suppose that formal
communication in science and technology will be almost exclusively
electronic, and thar a substantal move to machine-aided informal
communication will also have occurred. Such changes seem to be
simply a matter of economic necessity” (2). Thus a scenario, which
appears 1o be slowly gaining momentum as the current develop-
ments indicate. The growth rate as calculated by Hall and Brown (3)
is as follows: [t was 250,000 entries in 1968, 3,00,000 in 1972, 24
million in 1976, 70 million references with an annual addition of 10
million references. According to Hall and Brown again, Applied
Sciences have 34 million, Pure Sciences about 22 million, Agricul-
ture 5 million, Philosophy and Psychology 635,000 references, Reli-
gion and Theology 50,000 references, Linguistics and Language
300,000 references, Arts/Recretion/Music 220,000 references, Lite-
rature 300,000 references, and History, Geography, Biography
380,000 references. However, such a vast input into on-line infor-
mation storage and retrieval does not cover entire spectrum of
knowledge. There are stll many fields in which the elecronic
memory is yet to pick up. Bur as Hall and Brown say “The reality of
the present database industry is that the very existence of the present
enormous on-line knowledge pool is a staggering intellectual and
technical achievement, accomplished in less than 20 years. It has
required the combined efforts of thousands of people in fields rang-
ing from computing and programming to surface and satellite com-
munications technology. To this, must be added truly enormous
amounts of effort poured into the production of primary databases,
whether on-line or paper-based. The existence of the on-line know-
ledge pool is a remarkable mibute to the small number of original
on-line pioneers, and to the even smaller number of far-seeing
financial sponsors... It is arguable that of all the information retrieval
methods available only one on-line retrieval can closely approach
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the desirable ideal of putting the enquirer instandy in touch with a
substantial part of man kind's collective memory”. These fascinating
developments in information retrieval has been due to the impact of
Information Storage Technology and the logic of search and retrieval
of information.
2 Contents of Information Technology

‘Information Technology® an ble of technologi
They particularly cover the computer’s capability to store and proc-
ess informaton, known as informaton-processing and the telecom-
munication technology which are capable of ransmiting informa-
don to distances. The breakdown of these technologies is presented
by James Williams in his paper “Information Technology —A state
of the art (7). He presents the data in terms of the following six major
technologies that appear to be relevant to libraries.

(1) Processors, memory, and input/ouput channels;

(2) Micro, mini and large-scale computers;

(3) Mass storage technologies;

(4) Data communication, networking, and distributed processing;

(5) Data enury, display and responds technology;

(6) Software.

The detailed development of these technologies are provided in
the text of the Williams state-of-the-art mentioned earlier. We will
discuss the impact of these technologies in information rewrieval sys-
tems.

3 Information Retrieval Systems

The primary purpose of informaton retrieval systems (IRS) is to
provide information to the searchers of informadon. For this pur-
pose, the IRS has to acquire information that have potendal utility
for the users of [RS, process this information into a storage system,
methodology for searching and provide a display of the rewieved
information and transmit the same long distances. The specific steps
can be stated as follows:

1. Understanding Users Needs
2. Acquiring the needed information
3. Creation of Data Base

V22 N4: 1985 DECEMBER 239



X3 GOPINATH

3.1 Data Structure for storage and retrieval

32 Coding and compression of Databases

4. Searching and Search Strategies

5. Display and communication
31 Understanding User Needs

It is hardly necessary to emphasize that this is a crucial step.
Modern developments in survey and interview techniques has
helped to ascertain the information seeking behaviour of the clien-
tele of information rewrieval systems. The development of computer-
technology has helped us to store the profile of users of information
in detail as well as uptodate.
32 Acquiring Information

Acquisition of information calls for the identification of the exis-
tence of information its procurement of the same, and incorporating
it into the system. The identfication and procurement is facilitated
by the large on-line databases such as Books-in-print and several
secondary services in the on-line. Library automation, particularly
acquisition control and serial control techniques, have provided qui-
cker pace and better efficiency for document acquisition.
33 Creation of the Database: Storage Media

The creation of database calls for the storage of information.
Print-on-paper media storage is well known. We will discuss the
other media for storage. The storage technologies include the follow-
ing:

(a) Magnetic Storage

Tape/Disk storage
Floppy Disks
Winchester and removable hard disks

(b) Optical Storage
Optcal Digital Disks
Digitally Encoded Optical Videodisc
Digitally Encoded Compact Disks
Erasable Optical Storage
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331 Magnenic Disk Storage

Magnetic Disk Storage is stll the predominant technology for
computer information storage, The fund 1 physical el
are the magnetic surface and the read/write head(s). Magnetc ape
was one of the earliest form of storage. The tape provides only serial
access wearout. Hence Disk/Drum (rotating) have random acoessi-
bility. Improvement in Disk/Drum is in three directions:

(a) increasing the number of tracks per inch through improve-
ments in head technology;

(b) increasing the bit density along a track by the development of
new and improved magnetic materials; and

(c) decreasing the head-to-surface gap.

Further developments in the operational aspects of magnetc disk
technology are:

1. Rotational position sensing which frees the data channel while
the heads are positioned correctly for a read/write operation;

2. Low-cost fixed head storage such as IBM 3340 and 3350 which
provide several cylinders of rapidly accessible data;

3. Switched read heads which permit a number of physical disk
cylinders to be read without head motion;

4. Improved servo control;

5. Improved surface coating using thin film technologies and thin
film media.

6. Increased mrack and bit densites.

Floppy disks or flexible disks has been adopted in microcompu-
ters. The floppy disk is either a 5% inch or 8 inch platter that can be
recorded on one side or both sides. The read/write heads on a floppy
disk actually contact the surface of the disk, so that wear has always
been a problem. Floppy has today one megabyte and access time is
about 100 milliseconds. Technological impr have brought
n:

1. Higher densities—a new 5 megabyte floppy is available with
the posibility of a 10 megabyte drive by 1984;

V22N4: 1985 DECEMBER 241



X331 GOPINATH

2. Longer-life new materials such as Al,03 abrasive, and thermal-
ly stable magnetic coatngs. New lubricants and surface finish-
ing also add ro durability;

3. Faster access dme-improvements in the mechanical motion
and head positioning permit access times to be halved.

Micaofloppies have less than 4 inches format. The Sony micro-
floppies range from 3 inches to 3.8 inches. It incorporates a hard
piastic jackets. It is likely to have 1.6 MB equal to that of 8 inch flop-
pies. The smaller microfloppies have improved bit densities and can
rotate at a higher speed (upto 600 rpm) than their bigger brethern.

Winchester Disk drives consists of hermetically sealed entire disk
peak and heads in a single, non-separable enclosure. In each such
unit, head to surface gaps are down to tenths of microns, allowing
ever greater storage densities. When not rotating, the lighter Win-
chester heads rest on lubricated disk surface. As the drive is turned
on and comes up to speed, the heads rise on a cushion of air caused
by the spinning disks. Such disk are cost beneficial. Mini Winches-
ters are of 5% inches, while large ones are 14 inches one. Mini Win-
chesters range from 5 to over 300 MB, They are less flexible for
handling than microfloppies. However, in recent year Winchester
Disk catridges have been developed which are removable. They are
in the range of 3.9 inches (100 mm) disk drums with capacitdes from
6.38 10 382 MB including a removable disks.

332 Optical Storage Devices

Larger scale mass storage of information for both micros as well
as maxis is the optical disk technology. They are of three types Opi-
cal Digital Disk (ODD), the digital encoding of information on opti-
cal videodiscs (DE/OVD), and finally the storage of digital informa-
tion on the digital audio compact disc (DE/CD). Apart from disk for-
mat, there are other categories of optical recordings such as micro-
form, aperture cards, ultrafiche, ultrastrip and video disk.

Optical recording has several advantages over magnetic record-
ing. Because of the use of laser beam, there is no need to maintain
closeness berween the reading and disk surface. There is no track
width specification. In ODD, it is the order of wavelength of light
which, in the visible range, is just under a micron, and decreases to
less than one-tenth of a micron in the ultra-violet. Furthermore,
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while the ability to read 8 magpetic signal is dependent upon the
magnetic energy in the media, in ODD the media is passive and the
energy is in the light beam.

Holography is another opdcal system. It is the process of record-
ing an reconstructing a wave front of light paterns. A hologram is
the record resulting from the holographic process. Holography is
like photography in that an image is recorded on film but it offers
many advantages including three-dimensionality, that traditional
photography cannot.

34 Data Structure

Data Structure for storage of information for retrieval purpose,

calls several models. such as:

Sort Tree Structure;

Dictionary Storage Using Character tree;

Table structure to allow truncation specification;
Invested File Structure;

Scaner storage;

Stack structures;

Representation of Queues;

List storage structure;

Dynamic storage.

V@ NN WD -

These storage soructure have varied values to different sitations.
35 Vocabulary Characteristics

The vocabulary control in the form of controlled input, based on a
system language such as a thesaurus is a useful device. The study of
vocabulary characteristics such as vocabulary frequency, distribution
of term lenghts, vocabulary growths etc are important factors in
design of the database. The varied impact of these factors in Infor-
maton Retrieval depends on the subject field, size of the references
of [exts erc.

36 Coding and Compression of Data Bases

One of the method of reducing the size of a dictionary and
sequential file for storage purposes is to use coding as a method of
compression of character length in database. The dictionary would
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code and decode whenever the input/output process arises. The
development of the codes must be based on a sound theory.
37 Searching and Search Strategies

Searching is an important function in an Informaton Retrieval
Systems. It involves the following steps:

1. Clarifying and Negotiating the Information Need and Search
Objective.

Interviewing the information seeker clarifies the narrative form of
the request determines search objectves:

(a) Rerrieve all relevant items
(b) Rerrieve only relevant items
(c) Retrieve some relevant items.

2. ldentifying relevant data bases

Determining which online data base to use first, which next, and
SO on.

3. Formulating Basic Search Logic:
Planning Search Strategies

Analysing the search topic into parts called facets or concept
groups. Planning approaches to search strategy for combining con-
cepts of topic.

4. Compiling Search Terms

Choosing index terms from the database’s thesaurus or other
printed word lists. Selecting terms for free text searching of the sub-
ject conveying fields (title, abstract etc). Deciding to use thesaurus
and alphabetic word lists online.

5. Making Choices
Limiting and printing output (offline and online).

Selecting an approach to search strategy which best satisfies the
search objectives expressed by the information seeker.

6. Conceprualising the Search as Input to the Rerrieval System.
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Arranging the search terms into concepts or facets for search sira-
tegies using features of the retrieval systems for example, runcation,
word proximity.

Noting most important and less important concept groups and
deciding on sequence input to access these concept groups efficien-

Rerstricting or limiting ourput based on search objectives.

7. Evaluating Preliminary Results

Reviewing search results, step by step.

Considering alternative search strategies to meet search objec-
dves.

8. Evaluating Final Results

Determining information seekers satisfaction with search results.
38 Display and Communication

Communication plays an important role. The display of wanted
information to users at the end of a search has enriched values to the
users. The form and format of representaton of information to the
intended users is critical for an information system. The technologi-
cal developments in this area began as line printer, has given way to
alphanumeric and graphic displays using a CRT (cathode ray tube)
devices. These are like the home TV. Newer display methods have
even given up keyboard methods. The interactor has only to touch
the display screen. The Optical Mark Code Readers (OMR), Bar
Code Readers (BCR), Optical Character Readers (OCR) and voice
recognition units (for audio-communication) have been developed
as dynamic inpurting and outpurting devices. Today, even graphical
data can be digitised as input data and displayed at various manipu-
lations. Technological developments in the areas of graphics, digitiz-
ers, videodisk, and computer input from micromedia (CIM),along
with digital coding, analog-to-digital conversion, and data compres-
sion techniques are beginning to impact on this area. The Liquid
Crystal Display Technology, and Light Emitting Diodes can be used
in limited display situations. Using the home TV as a display device,
for an interactive computer-based informarion system is feasible and
possible. It can be a teletext terminal or a display unit for micropro-
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cessors. Devel of on-li ication device,
and satellite ication technologies can carry information to

anywhere. Global Distance is no longer a factor for physical transfer
of information.

4 Microcomputers and their Use in Libraries

Many of the properties of an IRS can be effectively minaturised in
a Micro-computer. Microcomputers are also called as home compu-
ters or personal computers. It is used for a small volume of data pro-
cessing, small data base y , software develop-
ment, low-cost puting, personal computng etc. The typical
microcomputer system costs about $ 4,000 to $ 6,000. They are desk
op comp Microcomp include software devices which is
sufficient to permit the layman to gain productive use of the system
simply by plugging it into the wall outlet. J. H. Katayama says that
“Spedial librarians are often faced with micro-budgets, insufficent
staff, and mini-collections but with macro demands for services, the
microcomputer can play a significant role in abbreviating many, but
not all, of the problems™ (1).

The library functions in relation to microcomuter application can
be divided into four rypes: (a) Communication; (b) Word Proces-
sing; (¢) Administrative; (d) Data Base Management

As a ¢ ication device, micr puter can act as an input
and ourput terminals to external data base. It can download the data
relevant and retrieved from the databases and edited to reformat the
informaton to the target audience.-H , we need mod and
communication software for this kind of interaction.

As a word processor, microprocessors can effectively replace a
typewriter, [t can store, process, reformat, and hold a variety of con-
figuration of data-structure. With this, it is easy to produce and wans-
mit a variety of services such as data on periodical holdings, policy
and procedure manuals, and updatng of several rules and proce-
dures in the library.

Microcomputer can of course relieve the library staff from clerical
routines. These have been discussed by . K. Ravichandra Rao, in his
Seminar on Library Automation (6)
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As datzb g gystem a comp can store a variery of
information. It helps to sor, reorganise, reformat a test to the
required needs without much problems. One can effectively produce
reports from collection of abstracts of a variety of media such as
chapters of books, periodical articles, video tape recording, computer
program receipts, or any other media and software to produce good
state-of-art for a subject or 2 mission, or any other kind of informa-
ton analysis and consolidadon products.

Thus, microcomputers, act as a mini-library or information retrie-
val systems. They can be used independently or they can also net-
worked for wider communication.

5 Computer Networks, Datab , and D
Delivery

From the document delivery point of view, the on-line system to a
database management system would be a welcome. A user can order
document from his terminal and the document can be sent to him
electronically. On-line access to libraries book holdings will become
common place. The automatc circulation data will provide this quite
regularly, Some studies on the effect of on-line networks significan-
tly increased inter-library loan actvity. In on-line circulation systems
the starus of each items availability is current at all time. The system
also eliminates paper work. The computerised text storage can also
provide translated version of foreign languages through machine
ranslations. This will reduce the time lag in overcoming language
barrier. Thus, ranslated documents can be provided in a short span
of time. However, the machine aided translations of language may
need editorial touch ups, it is already continously improved for auto-
mated on line editing,

6 Developments in Communication Technology

Telecommunications has achieved impressive advances in recent
years, channel capacities, reliability and error rates have improved
dramarically concurrent with major cost reductions in both switching
and communication means such as coaxial cables, optical fibres,
microwave laser beams and satellites. The satellites can transmit
informadon for high speed and bulk ransmission of data over a long
distance. More complex information such as data images and docu-
ments can be ransmirted and received via satellite. With the possi-
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bility of a satellite carrying nnearly 6,00,000 telephone channels, an
| satellite ication system is expected by the end of
the cenrtury.

The developments in the optical fibre communication, glass fibres
are used to convey pulses of light energy packets as signals. The
media offers very wide band widths and thus high transmission rates
and low losses. A single hair-thin optical fibre measuring 0.125 mm
in di can it 10,000 teleph circuits or several
hundreds of TV channels. The optical fibres will become a commer-
cial reality before the end of the century. The laser beams having a
high frequency can transmit one lakh times more information than a
microwave.

Several numerical and non-numerical data bases have emerged in
elecronic data storage. The entire text of wellknown reference
books, whose future editions are going to be computerised with op
line ransmission facilities would help fast ransmission of informa-
ton. Even the encyclopaedias are likely to be put into computer data
storage, for updating, editing and ransmitting information for on-
line interactive ransmission to likely users. The directory type infor-
mation has to be transmitted fast to the users. Several on-line direc-
tories are in use in India itself.

7 Comp C ication in D Creation and
use

The impact of this ever-renewing information technology on
communication media and information can be summarised in the
following manner:

Technology
Work on New
1. Communication Personal travel Teleconfe-
Postal communi- rencing
cation Teletex
Satellite
ransmission
2. Inpuning text Oral preseniations Word processing
(primary formar) Writing and Typing Optical scanning
through
computers
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Technology
Work o New
3. Muitiplication Printing and Computere
Nesr printing pro- visuals Display
cess ‘Terminals Video-
discs and
Cassentes, Com-
puterised photo-
printing
4. Storage Book shelves Computer-based
Pamphlet cabinet Digitaland Ana-
Microform storage logue storage.
devices Discs, apesand
drum storages
5. Information Browsing through Browsing through
Retrieval the surrogates on-line terminaly
in & catal cood
and through the Da base sofrwares
shelves
Note: The dats presented in this table must be i d to projecta
phase. In the total human civilisation we always see old coexist with the
new technologics.

8 Development In India

Information technology has begun its advent in India. Sarellite
transmission technology and teletransmission technology have
become almost part of home life. There are about 1000 computer
installations in various research centres, industrial establishments,
government departments. Many of the technical information centres
in India utilise on a job basis the computer-communicatin facilides.
Exploratory work on utilisation of computer for preparation of direc-
tory type of information and bibligrophic information retrieval ser-
vices have been done by INSDOC. INSDOC has at present several
different kinds of directory. Of particular interest to us is the Direc-
tory of Periodical Holdings in special libraries and university libra-
ries in India. Experiments have also been made on the use of online
transmission of information through bibliographic database from
Europe and USA. In 1976, an interesting project linking to world
sources of information was conducted at the TIFR Bombay and it
was sponsored by several organisations under the initiative of INS-
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DOC. For this purpose. INTELSAT communication satellite was
used.-In 1977, a similar actempt was made at ITT, Madras to connect

the dama bases of Sy Devel Corporation and the DIA-
LOG of Lockheed. This was followed in 1982, when the Computer
Society of India organised d ion of on-line interaction with

ESRIN Datsbase of Frescati, Rome in Delhi and the National Aero-
ical Lab y, organised a similar interaction at Bangalore.

These experiments g d lot of among speciali
users of information in India.
The INSDOC also pi d the computerised SD! facilities. It

began with CAN/SDI software and the databases like chemical abs-
tracts, INSPEC tapes and Compendex tapes were used. This project
provided an experimental base for the study of SDI services in India.
The current Science Informatdon Centres, Programme under UGC
located at the Indian Institute of Science, Bangalore, and Roorkee
University, Roorkee have in addition to the SDI services, a dogu-
ment delivety system for users. Almost all special libraries and uni-
versity libraries are today provided with reprographic and micro-
graphic machines. These develop Ithough are not well-int
grated and continuous ones, they can be energised by good financial
backing by the governments, institutions and the professional bodies
in India.

The National Informatics Centre has developed Information
Transfer Systems and are planning to develop a Natonal Data
Centre. These projects should also be strengthened to provide good
document delivery system in India. In fact, India should have a good
network for document transmission system for a national hook up of
Telefacsimile Transmission of Text of Documents. Such a service
would help not only libraries but more the media centres such as the
daily newspapers. Investment on such a network would certainly
improve the pace of development in our country.

9 Conclusion

The p jal of inf i hnology for d delivery
service is enormous. Means and methods for overcoming legal and
organisational hurdles have been suggested and pursued. The
Gutenberg revolution brought in the book as a predominant media
for knowledge communication. Today, the electronic telecommuni-
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cation media is pushing fast knowledge through variety of its media.
It has become a space and tme binder. Thus, udlisaton of
knowledge through its instant transmission has added value and
variety to our life. Here, I quote Richard De Gennare:

“What is needed, and what is being developed and imple-
mented, is a new library technology based on electronics as
well as fundamental restructuring of traditional library goals,
relationships, and dependencies. This restructuring will force

libraries to undergo a major ransformation in the coming
decade”.
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