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It is indeed a pleasure to present
the NACLIN 2000 report. At the
outset, I would like to thank the
rapporteurs of the individual technical
sessions of NACLIN 2000 who had
helped in providing their inputs for this
report.

The Third National Convention on
Library and Information Networking —
NACLIN 2000 held from December
22 - 25, 2000 and organised by
DELNET in collaboration with NT,
Madras was inaugurated on
December 24, 2000 at I IT Madras.
Prof. S. Narayanan, Chairman, Local
Organising Committee welcomed
more than one hundred delegates
who had come not only from different
parts of India but also from the
neighbouring countries including
Bangladesh, Nepal and the
Philippines. Dr. H. K. Kaul, Director
DELNET and Chairman, National
Organising Committee delivered the
introduction to NACLIN 2000. Prof. R.
Natarajan, Director, NT Madras in his
inaugural address emphasised the
need of knowledge base for industry
and business. He maintained that
efforts should be made to improve the
intellectual capital in a society and

'Rapporteur - General, NACLIN 2000 &
Network Manager, DELNET

thus evaluate the information society
index. Dr. H. K. Kaul informed the
delegates about the progress made by
DELNET and touched upon various
issues concerning library and
information networking in India such as
the vision of an IT based society,
manpower needs, INTERNET use, the

started on December 22, 2000 with
the organisation of tutorials on De-
cember 22nd and 23rd December,
2000. The tutorials on MARC format,
Web Publishing, CDROM Networking
& Library Resources on the Internet
were held and taken by Ms. Sunita
Murthy, Mr. H. R. Mohan, Mr. K.
Koteswara Rao and Mr. M. Natarajan
respectively. The convention was di-
vided into ten technical sessions and
were held on December 24th & 25th,
2000. The technical sessions started

Prof. R. Natarajan (in the centra) releasing NACLIN 2000 pre-conference volume and
presenting it to Dr. H. K. Haul. Dr. Harish Chandra, Organising Secretary, NACLIN 2000 is
on his left.

use of standards, software and the with the first session on "Managing
creation of digital databases. Dr. H. K Knowledge". The session was chaired
Kaul's address is reproduced on p. 6. by Dr. H. K. Kaul and the keynote

speaker was Prof. Manorama Srinath,
The four-day National Convention Professor, Department of Library and



national convention
Information Science, University of Ma-
dras. Dr. B. Ramesh Babu was the
rapporteur of this session. Prof.
Manorama Srinath delivered her key-
note paper titled "Knowledge Manage-
ment". She spoke about Knowledge
Management and observed that in-
formation is the key factor in Knowl-
edge Management. She also dwelt
upon the differences between Knowl-
edge and Information Management.
She said that the main objectives of
utilising Knowledge Management in
Libraries was to promote Knowledge
Development and reiterated the need
to promote KM in libraries since it
would promote and cement relations
between libraries and users which
strengthened the knowledge network-
ing and triggered the knowledge flow.
Five papers were presented during
this session. The first paper entitled
"Knowledge Management in Hybrid Li-
braries" was presented by Mr. M.
Natarajan. He introduced the concept
of Hybrid Libraries, the different kinds
of resources available through the
Hybrid Libraries and the five major E-
lib Projects to access the Hybrid Li-
braries. The second paper in this ses-
sion was presented by Ms Khaiser
Nikam titled "Emerging Perspectives
of Knowledge Management". The
paper discussed the concepts of data,
information and knowledge and the
relation between these concepts. The
conceptual meaning of KM was also
provided along with its relevance in
libraries and information centres. The
paper entitled "Knowledge Manage-
ment: An Overview, Exploration and
Implementation in University Librar-
ies" submitted jointly by Dr. K. C.
Dabas and Dr. Nasib Singh Gill was
presented by Dr. T. A. V. Murthy, Li-
brarian, CIEFL. The paper discussed
the need and importance of Knowl-
edge Management, the various tech-

niques and tools of Knowledge Man-
agement including Financial Manage-
ment, Cost Analysis, etc. and also high-
lighted an agenda for its implementa-
tion in Hybrid Libraries. The next paper
in this session was presented by Dr. K.
T. Dilli. The title of the article was
"Knowledge Management: Use of IT in
the Loyola College Library". He stressed
the need of information technology in
the libraries and spoke about its use in
the Loyola College Library. The last pa-
per of this session was titled "Applica-
tion of Information Technology (IT) in
Self-Financed Professional College Li-
braries, Information and Documentation
Centres (LIBIDOCs) in Chennai : A
Study of its Impact on Library and Infor-
mation Services (LIS)". This was a col-
laborative effort by I. V. Kasi Rao, Dr.
B. Ramesh Babu and Dr. Harish
Chandra. The paper was presented by
Mr. I. V. Kasi Rao. The paper was based
on a survey conducted in nearly 50 in-
stitutions under University Colleges,
Government Aided and Self-Financed
Colleges and Polytechnic libraries to
analyse the nature, extent and types of
application of IT based services in these
institutions.

The second technical session
"Managing Digital Libraries" was chaired
by Prof. S. S. Gokhale and the keynote
speaker for the session was Dr. S.
Venkadesan, Head, Library and
Information Services, IGCAR,
Kalpakkam. Dr. K. Nithyanandam was
the rapporteur of the session. The
session started with the keynote paper
presentation by Dr. S. Venkadesan. He
focused on the CD-ROM Networking
infrastructure at the IGCAR Library.

There were 9 papers included in this
session. The paper entitled "Digital
Information Revolution to Explore the
Scientific World Through Web
Technology" by Dr. V.
Venkataramanana and N. Varatha

Rajan could not be presented since
the authors were not present. The next
paper titled "Planning the CD-ROM
Network System for Libraries" was
delivered by Dr. M. Koteswara Rao.
He discussed issues such as the
planning process, the networking
concepts like client server or peer to
peer approach, CD-ROM Networking
options including the hardware and the
software for setting up a CD-ROM
System in the libraries. The next paper
in this session titled "Search
Techniques in Web OPAC Interfaces
: An Overview" was presented by Dr.
B. Ramesh Babu. In his paper, he
discussed the features of Webopacs,
the types of Webopacs, the Webopac
Interfaces developed like TALIS,
INNOPAC, Webcat, Voyager, etc. He
also mentioned the search techniques
using different Webopac interfaces.
The next paper of this session was
presented by Mr. E. Soundararajan of
the IGCAR Library. The title of the
paper was "CD-ROM Networking
Experience at the IGCAR Library"
written jointly by E. Soundararajan,
J. V. M. Joseph and V. Rajendran.
He discussed the merits and the
demerits of different types of CD-ROM
Networking and appraised the
delegates of the work being done at
the IGCAR Library for the CDNET
implementation, including the
hardware being procured and also the
various CD-ROM Resources available
in the IGCAR Library. The fifth paper
of this session titled "CD-ROM
Publishing : A Case Study" was
presented by Dr. S. Kuppuswamy. He
discussed an initiative taken at HAL
(Hindustan Aeronautical Ltd.) to store
the Steering Committee reports on the
digital media. In his paper he alluded
to the methodology adopted for this
purpose. The next paper titled
"Multimedia on Technical Education"
authored jointly by R. Ravichandran
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and R. Theagarajan was presented
by R. Ravichandran. The paper
highlighted the need and importance
of multimedia, the H/W & S/W
requirements, use of multimedia in
technical education and also the
problems encountered in the
multimedia systems' development.

The next paper of this session
titled "CD-ROM Networking in
Libraries : The Need of the Hour" was
submitted by Nasib Singh Gill and K.
C. Dabas but the contributors did not
attend to make their presentation. Mr.
Manoj Singh of BARC, Mumbai
presented the article titled "E-Clippings
: Paperless Nuclear Science and
Technology News Retrieval and
Archival Application" written jointly by
Manoj Singh, Sanjay Kumar Singh,
Rajiv Gupta and Vijai Kumar. The
paper discussed the digital method for
storing the newspaper articles and to
make them available for searching
across the library and BARC Campus
Network. The paper deals with issues
like the cost factor for purchasing the
network and hardware equipment,
software to be used, the manpower
required and focuses on the
application development cycle for the
digitisation of the newspaper clippings.
The last paper of this session titled
"Uses of National Facility of CD-ROM
Databases at the Indian Agricultural
Research Institute Library: A Case
Study" was presented by Ms Sunita
Gupta. She referred to the various
CD-ROM databases which are in use
at the IARI Library and provided the
statistics of its usage by the faculty
and the outside users.

The post lunch session started
with technical session III "The
Information Support Services for
Industries". The session was chaired
by Mr. H. R. Mohan and Dr. Harish
Chandra was the keynote speaker.

Mr. D. Satyanarayana was the
rapporteur of this session. Dr. Harish
Chandra spoke about the use of
information support services. He said
that it could be used for formulating and
implementing the policy for industrial
excellence and management visibility,
for managing business transition and
strategic changes and for allocating and
monitoring resources optimally. He also
referred to the services including CAS,
SDI, CD-ROM based literature search,
online access to national and
international databases, patent
information services, etc. Dr. Chandra
mentioned the chief industrial
information sources including trade
literature and catalogue, companies'
annual reports, technical reports,
statistical publications, etc. The first
paper of this session titled "Internet as
a Source of Structural and Engineering
Research Information : Findings of a
Case Study", a collaborative effort by
M. Mymoon, Chitra M. Hariharan and
A. Hariharan was presented by Ms M.
Mymoon. The paper was based on the
findings of a case study to assess the
need of INTERNET as a source of
information to the scientist community
and the analysis and the findings of the
questionnaire were included in the
paper. The sites frequently visited by
the scientific community were also
included. The second paper titled
"Information Support Services for
Industries : Information Sources"
submitted by B. S. Swaroop Rani and
R. Nandhini could not be presented
since the authors did not attend the
convention. Ms Chitra Rekha Kuffalikar
presented her article titled "Cost of
Information in the New Millennium"
where she highlighted the economics
of information, the demand for
information and the recent dimension
for accessing information. The paper
titled "The Use of Information
Technology in a Corporate Library :

Case Study" was presented by Ms
Vijaya Sundaram where she shared
her experiences in using IT in their
library. She talked about the electronic
databases being subscribed to by a
library like DIALOG and the services
like SDI provided by the library. It was
followed by a live demonstration on
"Standards Available on CD-ROM" by
the representatives of BSB Info Centre
Pvt. Ltd, Chennai.

The Post Tea session IV on
"Sharing Information Resources" was
chaired by Dr. H. K. Kaul and Dr.
Ramesh Babu was the keynote
speaker. Ms Vijaya Sundaram was the
rapporteur for this session. Dr.
Ramesh Babu talked about the status
of library networks in India and laid
emphasis on the sharing of
information resources. The first two
papers of this session titled "Sharing
Information Resources" by J. K. Latha
and T. Elanchzhiyan and "Compilation
of Union List of Periodicals Subscribed
to by Major Libraries in Bangalore
(Year 2000) : A Case Study" by P.
Shanti and K. T. Anuradha was
presented. Ms. K. T. Anuradha spoke
about the compilation work done by
NCSI, Bangalore and alluded to the
problems encountered since the data
was not received in any standard
format and there were a number of
discrepancies found. Mr. P.
Mounisssamy presented his article
titled "Sharing of Information
Resources Among RECs through
RECNET" where he discussed the
objectives, composition, working,
financial aspects of RECNET
(Regional Colleges' Network) along
with the future plans for its
development. The presenters for the
successive paper on "Resource
(Remote) Sharing in Agriculture"
submitted by S. Thilakar and Adeline
Anita Mohan could not be delivered
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because the authors were not
available. The last paper of this
session titled "MARC: Its Essential
Features and Applications" was
presented by Sangeeta Kaul. She
focused on the basic fundamentals of
MARC including its significance and
the structure of a MARC record. She
highlighted the growing dimensions of
MARC in the digital age and the
problems being encountered in the
conversion between the MARC
formats. The software available for the
purpose of MARC conversion was
also discussed and the initiatives
taken in India were highlighted. The
library management softwares
developed by DELNET entitled
DELMARC and DELPLUS were
demonstrated by Mr Rajesh Soni and
various features of the two softwares
were shown.

The technical session V on
Software/Networking commenced
early in the morning. The session was
chaired by Dr. P. Sriram and Dr. H.
K. Kaul was the keynote speaker.
Prof. S. Gokhale presented an
introductory note on "ISO
Implementation in IIT Madras and the
Need for Quality Assessment in
Education." He spoke about the
different ISO standards, namely ISO
9001, 9002, 9003 and 9004. He also
informed the delegates about the aims
and goals of ISO 9001 at IIT Madras.
He affirmed that additional disciplines,
increased number of students, toning
and interfacing work of various units,
etc. paved the way for the
implementation of the ISO 9001 at IIT
Madras. The key features of ISO 9001
such as Quality Policy and
Dissemination, ISO 9000 orientation,
preparing quality system manual, etc.
were highlighted. Dr. H. K. Kaul
presented his keynote paper titled
"Networking Knowledge : The Role of
Libraries". He observed that the

libraries need to be modernised and the
training has to be imparted to the
libraries. He said that we have to depend
on digital resources and also have to
help in the generation of the digital
resources. Dr. H. K. Kaul referred to
the networking capability in the libraries
and the need for the interactive
multimedia in the libraries and the
authenticity of digital resources along
with the copyright issues.

The next paper in the session was
titled "Knowledge Based Approach to
Library Software Selection" by S.
Gopalakrishnan and K. S. Raghavan.
Dr. S. Gopalakrishnan discussed the

Amba focused on the proposal being
made to network the Science City
Libraries of Chennai. She mentioned
that a union list of nearly 35 libraries
has been compiled and the home
pages of these libraries have been
made. The paper on "ECLNET-
Engineering Colleges Library Network
: A Feasibility Study of Engineering
Colleges in and around Tiruchirapalli"
was submitted jointly by S. C.
Kumaresan, S. Swaminathan and B.
Jeyapragash. Presented by S.
Swaminathan, the paper was based
on a feasibility study conducted by
the authors to network the engineering

Dr. H. K. Kaul presenting a memento to Dr. K.

standard methods used for software
selection such as the Checklist method,
Pairwise comparison method, the
parameters of software features and
library functions like user interface style,
data entry and update, display feature,
circulation feature, etc. It was followed
by a paper presentation on "Networking
of Science City Libraries in Chennai :
Some Issues" submitted by Sanjeevi
Amba and K. S. Raghavan. Sanjeevi

Ananda Kannan at the Valedictory function

college libraries in and around
Tiruchirappali. Mr. Tamal Kumar
Guha presented a paper on "Dublin
Core : The Standard for Networking
Libraries". He spoke about the
metadata, Dublin Core, ANSI Z39.50
protocol and the goals and the
attributes of the Dublin Core.

The technical session VI on
"Intellectual Property Rights in the
Digital Age" was chaired by Dr. T. A.
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V. Murthy and Dr. Sanjeevi Amba
acted as a rapporteur of this session.
Mr. S. Chandrasekhar was the
keynote speaker. He spoke about the
Information trading and E-commerce
and the growing concerns of
intellectual property rights and the
copyright issues. There were 3 papers
submitted for this session. The first
paper of this session titled "Intellectual
Property Rights in the Digital Age" by
Padma V. Upadhya was presented.
She said that the paper was an initial
effort to highlight the key issues in
IPR. She discussed the digital rights.
The paper titled "IPR in the Digital
and WTO Era with Special Reference
to the Indian System of Medicine :
Potentialities and Pitfalls" was
presented by Mr. R. S. Yadava. He
spoke about the Indian System of
Medicine in relation to the country's
biodiversity and also the impact of
Trade Related Intellectual Rights,
Plant Breeders' Rights in the Digital
and WTO Era on India's IPR system.
A demonstration of LIBRIS software
was given at the end of the session.

The session VII on "Manpower
Needs of Hybrid Libraries" was
chaired by Prof. A Swamidurai,
Registrar, NT Madras. Dr M
Koteswara Rao acted as the
Repporteur. The keynote speaker was
Dr T A V Murthy. He said that the
new millennium had brought new
challenges to us. He discussed the
new roles of the library professionals
in the today's INTERNET age. There
were two papers submitted in this
session. The very first paper titled
"Impact of Information Technology on
Library Professionals" was presented
by Dr K Nithyanadam. He said that
in order to provide better manpower
training, the information technology
had been included in the syllabi of
the various library science schools.
He discussed and raised the need for
reorienting the concerned authorities

of the universities to provide IT facilities
to the library professsionals and the
libraries. The last paper of the session
was titled "Human Resource
Development in Hybrid Libraries' by E
R Prakasan, T Swarna and Vijai Kumar.
Mr. E. R. Prakasan discussed the
changing phases of libraries from
traditional to automated, and from hybrid
to the digital and also the changing role
of the library professionals and reiterated
the need for the manpower development
in the libraries. He also suggested the
ways for training the library
professionals.

The post lunch session VIII on
"Electronic Journals" was chaired by Dr
H K Kaul and Mr S Kuppuswamy was
the Rapporteur. Mr N Satyanarayana,
MD, Informatics India Pvt. Ltd.,
Bangalore was the keynote speaker. Mr
Satyanarayana gave a scintillating talk
on the E-journals. He said that the
libraries were interested to browse the
Table of Contents of those journals that
the libraries were subscribing to and to
search a database on subscription or
pay to use or to ask the librarian to the
photocopies or to directly request the
authors. He said that E-journals were
convenience-wise great, cost-wise
marginally to substantially depending on
the modes chosen. The access would
become seamless and the scope of
access would expand and the need for
more material would raise dramatically.
He maintioned the access models like
Aggregators - ADONIS, IAC, JSTOR,
Ovid and Project Muse, OCLC, Highwire
Press and the Database Publishers like
Silver Platter, Biosys, etc. He also
mentioned the Host Model, Link Model
and the Hybrid Model. He further raised
the issues of Access, Pricing, Archival,
etc. He spoke about J-GATE, the e-
journal gateway for integrating e-content
and e-commerce. The other paper in
this session was presented by Dr T V
Gopal titled "Information Architecture for
Information Exchange". He said that the

librarians must ascertain the user
needs. He further said about the
organisation of information by location,
alphabet, time, by category, by
hierarchy. He further discussed the
information architecture approach
which certify the authenticity, cost and
degree of completeness of the content
and identifies and exports structural
relationship between the documents.

The technical session IX titled
"Communication Technology" was
chaired by Prof. S N Pradhan and Dr
U K Aggarwal acted as the
Repporteur. Prof. J P Raina delivered
the keynote address on "Networking".
He spoke about the different network
topologies and also about the OSI and
TCP/IP models and the network
devices, INTERNET security
solutions.

The last technical session titled
"Implementation of Barcoding" was
chaired by Prof. Manorama Srinath.
Mr R K Shukla acted as a Repporteur
for this session. The article titled
"Digital initiatives with special
reference to library membership
records at the Central Library, Indian
Institute o f Technology, Madras"
submitted by Dr Harish Chandra, P N
Swamy, Sharada Raman and N
Jagdeesan. Dr Harish Chandra
presented the paper and talked about
the work done by the I IT library for
the digitisation of the membership
records and also informed the
delegates about the merits of the
barcode system. The last paper of the
session and also of the convention
was presented by the N
Subramaniyan titled "Application of
Barcode Technology in Library and
Information Centres".

A panel discussion on the
conference theme "Networking
Knowledge for Sustainable
development" was held at the end of
the technical session. Prof. S

(Cont. on page 23)
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NACLIN 2000
The Forum for the New Millennium'

H. K. Kaul**

The Third National Convention on
Library and Information Networking
being organised in Chennai heralds
a new beginning for DELNET in order
to actively strive to serve the users in
India and outside India who find
information resources available with
DELNET useful. The first two National
Conventions were well received in
Delhi and thus the foundations were
laid for the National Conventions to
be held outside Delhi.

One of the major handicaps that
impede our progress in the
information field today is the lack of
vision. Our vision is still chained to
the limited resources, the limited
technologies and the limited needs of
the users. Before we make use of
the latest technologies, let us
understand that our vision has to be
as elastic and flexible as our thoughts.
Therefore as far as information is
concerned, we should make
concerted efforts to obtain any
information available anywhere in the
world without limits. And, then we
should see how best we can match
our vision with the technologies and
facilities available with us.

Our vision statement has to be
that we should be able to access any
document at any time in any
language, available in any format
anywhere in the world. This too at a
low cost and instantaneously. To hold
this vision is not unfair for if all
documents are available in the digital
form in the world and available

* Introductory Speech at NACLIN 2000
Inauguration at IIT, Madras, December 24,
2000.
" Director, DELNET

isthrough the Internet the vision
perfectly correct.

In order to contribute to this vision,
first our libraries should be linked to the
Internet with a graphical interface and
second that we should convert printed
documents into digital documents using
international standards.

Keeping this vision in mind, old
patterned libraries in the world are at
the crossroads. Libraries are under great
pressures because of various reasons
including enormous growth in published
records, inability of library staff to handle
such information, lack of effective control

go a long way. Most of the public
libraries that are estimated to be about
54,800 in India are in no way
functioning as libraries. They are just
shabbily furnished reading rooms.
Again, most of the academic libraries
associated with 267 universities and
deemed to be Universities and more
than 8,000 colleges, have yet to use
the information technology in any
suitable form. The remaining libraries
whether specialising in science and
technology, social sciences or
humanities are in various stages of
modernisation. Thus the libraries in
India have to wake up to the revolution
that is shaping around them for
otherwise alternate centres, besides
library networks, will grow and provide
information to the users. That will force
the old patterned libraries to function
as stores or decaying archives.

Dr. H. K. Kaul delivering the introductory speech

for accessing information, complexity of
users' demands, spurt in research
activity, interaction between major
disciplines and the impact of Internet.
Looking at the condition of libraries in
India today, we notice that we have to

So, what do we need today? We
need experienced library and
information science professionals who
can cull out or access information
from any global resource. It is for this
reason that we are very sorry to find
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the old syllabus being taught at the
Department of Library and Information
Science in the Universities. I have
already reported this matter to the
Chairman, University Grants
Commission who has promised to
take the necessary steps. Yet as the
Indian administrative systems are so
complexly woven, it takes an
inordinately long time to make things
work even after the decisions are
taken. Therefore alternate training
avenues like NACLIN and the tutorials
we conduct are essential and have to
be held more often and for more
participants.

Modernisation of libraries and
networking of libraries for resource
sharing are the two major activities
today which I feel the libraries in India
should undertake in addition to the
training of the manpower.
Modernisation processes today pose
questions much before the process
actually begins. Modernisation is
required on various fronts, including
acquisition of resources, accessing of
resources, creation of resources and
for processing and servicing them. In
all these activities, we either handle
full text digital documents, or create
machine readable standard
catalogues or have meta-documents
prepared to help us. Internet, of
course, with massive information
accessible through it, is growing as a
major alternate resource of
information, which eventually is
inching towards the displacement of
those libraries that do not make its
resources useful for users.

To make full use of Internet, we
need that every library has the Internet
access with a graphical interface and
that there is sufficient bandwidth to
access information on the Internet. On
both these counts, so far as libraries
in general are concerned, they are
deprived a lot. There is a need on the
part of the Central Government, State
Governments and the agencies that

support libraries, to provide the
necessary hardware, software and the
Internet access to the libraries. The
bandwidth could grow as the fibre optic
lines spread and expand in the country
in good measure.

Accessing Internet for precise
information is not as easy as we may
think today. Several methods are being
adopted including the use of robots,
search engines, web directories, etc. but
it still appears that the applications of
library and information science are not
well implemented as yet in search
techniques on the Web. Lately, the use
of structured techniques on the Internet
are becoming important as the universe
of knowledge is getting increasingly
complex and widened. The searchers'
reasoning, which varies in different parts
of the world and in various disciplines
is often not in conformity with the
searching processes in the computers.
We do therefore have to contribute to
rational preplanned searching
procedures and techniques. Besides
what we get from Internet and other
digital resources, we have to network
our libraries for resource sharing.
Resource sharing today has become an
essential feature of global networking
and therefore we should not be wary of
sharing our resources at local, state,
national or international levels.

Libraries will have to begin to
acquire documents in digital form and
see how a consortia can help them to
provide the service at a reduced cost.
DELNET has been thinking of starting
this service, but it is the libraries that
have to change their minds, move with
the times and opt for this service. We
are ready to help as a consortia. Also,
we have to see to it that the digitisation
process, either for creating catalogues
or full text databases should preferably
begin with the publishers of most of the
documents. DELNET had tried with
some publishers, but it seems that
interests have not made them come
forward so far. I am certain that the

publishers will soon appreciate how
important it is for them to join the
digital race together with the library
and information science professionals.

The use of international
bibliographic standards uniformly is a
must. It adds value to our records and
facilitates sharing of resources. The
MARC format is being used by most
of the 37,000 libraries that are
members of OCLC. I am glad to
inform you that DELNET has been
promoting MARC over the past five
years and have made provisions to
help the libraries that create records
using CCF, UNIMARC or other
standard formats. I am pleased to let
you know that even INFLIBNET has
just recently decided to promote the
use of MARC21 format in all the
University and college libraries. We
find it a step forward towards
standardising the creation of
bibliographic and catalogue records in
India.

For modernisation of libraries one
of the major components has been
the availability of standard software
for database creation and for library
management purposes. For database
creation work, DELNET has
developed DELDOS. This software
has been used to develop MARC
records for the National Bibliographic
Database Pilot Project. It is now being
used in some libraries and is offered
to member libraries of DELNET. We
do not sell it.

For Library Management
purposes, DELNET is soon launching
two software — DELMARC and
DELPLUS. These software are to be
given to member-libraries at reduced
rates. We want that a large number
of libraries in the country get
modernised. For instance, DELPLUS,
will be given to member-libraries that
have collections upto 75,000 volumes
at a low price with free up-dated
versions. For bigger libraries,
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DELMARC is going to be available
soon. This is how we visualise a
transformation to take place in the
libraries and information centres in the
country.

DELNET is offering at this stage
access to one million bibliographic
records and other records through
more than twenty online databases at
a membership cost as low as Rs.
7,500 per year. This is the lowest
membership charge that any library
network in the world offers to its
member-libraries considering the
resources and services it offers. About
200 institutions from 20 states and 5
countries have already joined and
more and more libraries are joining.
We want to serve every user in the
world that finds useful materials in our
databases, and for that matter,
DELNET membership is open to any
institution in the world. We are not, at
this stage, opening individual
membership. That may happen when
communication facilities improve
appreciably in this part of the world.

Inter Library Loan/Document
Delivery Service being offered by
DELNET at this stage is semi -
electronic, for not all member libraries
use the same software and we have
therefore not started the use of ILL
protocols. Our efforts are progressing
in this direction, and I am sure that in
due course a beginning in the use of
ILL protocols will be made by DELNET
with the cooperation of the member
libraries.

The creation of MARC records of
books in Indian languages other than
English needs to be streamlined, for
the use of GIST has not been globally
accepted, while on the other hand, the
use of UNICODE is increasing.
Librarians will have to take a decision
in this regard in India while bearing in
mind that our records in Indian
languages should be accessible to

anyone in the world.

DELNET had been asked to work
on the National Bibliographic Database
Pilot Project by the Department of
Culture. We created 50,000 records in
English, Tamil and Punjabi at the
International Institute of Tamil Studies,
Chennai and Punjabi University, Patiala.
At present we are creating 25,000
records in Telugu and English at Andhra
University, Visakhapatnam. We feel that
more and more institutions in the country
should undertake to create standard
MARC records so that the records can
form part of the National Bibliographic
Database.

At this stage there is no National
Authority Database. There is an
imperative need to identify authors,
titles, series, etc. in the country.
DELNET has made a beginning in this
regard but all libraries will have to come
forward and contribute to the National
Authority Database which DELNET has
started.

The National Convention on Library
and Information Networking should
strive to make major contributions to the
modernisation and networking of
libraries in India and become an active
forum in the formative years of this
millennium. We are indeed grateful to
Prof. R. Natarajan, Director, Indian
Institute of Technology, Chennai for
hosting NACLIN 2000 at IITM and for
kindly agreeing to be the Patron-in-Chief
of the National Organising Commitee. I
am certain with the hi-tech environment
present at IITM and its new library the
delegates will find the National
Convention most rewarding and
educative.

We are also obliged to the members
of the National and Local Organising
Committees for their help. We are
indeed grateful to Dr. Harish Chandra
who is the Organising Secretary and
the staff of the IITM Library for efficiently
handling the National Convention.

DELNET STATISTICS
(as on December 31, 2000)

Participating Libraries
195

DELNET Databases
Union Catalogue of Books: CCF

7,61,710 records

Union Catalogue of Books: MARC

27,231 records

Union List of Current Serials

16, 497 records

(Adding the Web Addresses of

E-Journals)

Database of Periodical Articles

1,96,789 records

Specialists' Database

2,000 records

CD-ROM Database

1,214 records

Union List of Video Recordings

2,278 records

Union List of Sound Recordings

708 records.

Urdu Manuscripts' Database

210 records

Database of Theses and
Dissertations

16,587 records

DEVINSA Database

20,000 records

Union List of Serials: Petroleum
and Natural Gas Sector

1,000 records

Delnet also provides online

access to:

GISTNIC

Library of Congress

U. S. Patents full Text

National Library of Medicine
Databases.
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Information Technology:

Is It a True Industrial Revolution?
V. S. Arunachalam*

Dr. V. S. Arunachalam,
Distinguished Services Professor,
Carnegie Mellon University delivered
the DELNET's Third Annual lecture on
December 8,2000atllC. The text of his
lecture is being reproduced below.

"Industrial revolutions are rare
events in human history. When they
occur, they alter our society, its well
being and prosperity radically for the
better. The changes are largely
technology driven, and these, unlike
political revolutions, are gradual. There
is some incubation time, the initial
hesitancy, and the changes are slow,
making one mistake them for the run-
of-the-mill innovations we see everyday
in products. But with time, these gather
up speed introducing novel applications,
opening new commercial opportunities
and catalyzing societal changes for
human welfare. With time, society
assimilates these as it did other
technologies in the past, and the
products become indispensable part of
everyday life. It is difficult for us to
imagine how our ancestors managed
to exist without train or airtravel, radios,
television orantibiotics. Apart from mere
products, the changes these
technologies impose on society are
irreversible. Countries that are the
centers for such changes enjoy the
economic boom and prosperity while
othercountries long forthe trickle downs
that may come on their way.

"How then do we identify a true
industrial revolution from mere
technological innovations? This

*Carnegie Mellon University, Pittsburgh 15213,
PA, USA

question is important and relevant at the
present time as many of countries, more
specially India, are experiencing
increased economic expansion and
global trade from a spectacular growth
of Information Technology (IT). Will it
be sustained and grow transforming our
society, or is this a mere temporary
phenomenon and it will be business as
usual for tomorrow?

"While there are no well-proven
techniques for an early spotting of a radical

Dr. V. S. Arunachalam delivering the annual lecture

from a gradual change, we can speculate
from our observations on the features of

the technology. These may include an
analysis of the technical performance
and its theoretical limits, the costs,
application areas and economic growth
indicators from countries developing
and applying these technologies.

"The technologies involved in the
IT "revolution" are the computers and
their processing power, the size of the
electronic memory and the capacity of
communications channels to transmit
the information (bandwidth, for
instance). All these are growing
spectacularly. The empirical Moore's
Law that talks of computing power
doubling every eighteen months is
dwarfed by the growth of memory
(doubling every year) and the
bandwidth, doubling every nine months!
The physics involved in all these
changes suggest that theoretical limits
are still far away and the growth would
continue at least for some five to seven
years. What is more significant-and
this really distinguishes it from
incremental technical changes-is the
costs involved in such improved
performances. The costs are really
down to a level that we pay the same
amount to buy a computer as we paid
five years back for a machine with
specifications and performance
improved by at least three times! This
phenomenon is a form of "increasing
returns" in the economics jargon. Many
technologies, in their initial stages
experience this sort of growth, but these
don't last long. But in IT, we seem to be
enjoying the increasing returns forover
a decade.

"The areas of application determine
theimpactlTwillhaveonoursociety.lt
is said that the Fi rst I ndustrial Revol ution
(there should have been many more in
our distant past, such as food gatherer
becoming food produceror harnessing
of water power, and these we shall
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neglect) of the last two centuries
replaced muscle power by mechanical
power and thus diminished the
constraints imposed by distance and
time. Similarly, it is argued that IT will
replace the brainpower by machine
power. I find this argument naive. What
IT enables is further and radical
improvements in speed, efficiency in
all our daily transactions and newer
applications in areas that were thought
impossible before. Who would have
thought that an entire library of books,
music and artworks could all bedigitised
and contained to a few terabytes (1012

bytes) of electronic memory, and
simultaneously accessible to many in
different geographical locations. This
is just a sample, and there are many
more with applications bordering on
spectacular. This technology will not
therefore be limited by a lack of
applications, and from this criterion, is
not different from the earlier Industrial
Revolution.

"The other criterion is on the impact
of this technology on economic growth.
Nobel Prize winner Solow complained
that IT is seen everywhere excepting
on the balance sheets. He found no
indication of the impact that IT on
parameters relating to economic
growth, inflation, unemployment etc.
Since his observations, there have
been articles showing the economic
gains due to IT and quantifying the
contribution of technology to economic
growth in the US and a few other West
European countries. In spite of these
analyses, we are still not sure on how
much IT matters to the economic
growth. IT is feared as a bubble that
could burst at any time, or the new
technology is a mere passing fad. The
recent market indicators (the drastic

fall of share prices in NASDAQ, for
instance) do not give us much confidence
either. But a careful analysis will show
that the difficulties these technologies
are presently experiencing are more due
to somewhat skewed developments in
technology than due to any intrinsic
deficiency. While computing power and
other related parameters are growing at
a break-neck speed, the software that
enables the performance is not. This
disparity between hardware and software
results in a mismatch, with machine
capacity waiting for appropriate
applications. An analogy familiar to all of
us in India is the growing availability of
newer models of automobiles with no
good roads to drive them! But I believe
that this is a short-term problem and will
be overcome. With improved global
communications and the availability of
large bandwidth it is possible to employ a
global force of human power to develop
a veritable compendium of software for
all applications we can imagine. This is
beginning to happen. An Indian software
engineer is developing the code for a
communication system under
development in Finland for the China
market. In this respect, this revolution is
very different from the last Industrial
Revolution. Global connection and
participation appears to be the norm, and
this provides for India an opportunity, for
the second time in its recent history, to
become and perform as a major player.

'"Only connect'", E.M. Forsterwrote,
"Only connect the prose and passion and
both will be exalted.... live in fragments no
longer." India has an unparalleled
opportunity to connect in this quest for
industrialisation not just to compensate
forthe deprivations of the past, butforthe
future prosperity and well being that this

tryst with IT will bring to our nation".
Dr.V.S. Arunachalam is a

Distinguished Services Professor at
Carnegie Mellon University in the
Departments of Engineering & Public
Policy, Materials Science & Engineering
and the Robotics Institute. Previously
he was the Scientific Advisor to Defence
Minister and Secretary, Department of
Defence Research and Development
in the Government of India. He is the
recipient of Padma Vibhushan, Padma
Bhushan honours from the President
of India and also the S.S Bhatnagar
Prize for Engineering Sciences. He is a
Fellow of Indian National Science
Academy and past President and
Fellow of the Indian National Academy
of Engineering. He is also a Foreign
Fellow of Royal Academy of
Engineering.

Please note that

Delhi Library Network

(DELNET)

has been renamed as

DELNET- Developing

Library Network

w.e.f 13th September 2000.
is. Jt
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Requirements for the

Digital Research Library
Peter S. Graham'

User Requirements for the Digital
Research Library

What will users require of a digital
research library? The answer merges
the histories, capabilities and missions
of research librarianship and
computing science to produce a new
service meeting long-defined needs.

The mission of research libraries
is to acquire information, organize it,
make it available and preserve it. This
has been their significant, distinctive
and successful role with print and
other artifactual materials for the past
several hundred years.

An implicit mission of computing
science has been to make the benefits
of technology of use to society at
large. Missions, needs and capabilities
now come together so that information
users can have added assistance in
performing research and in assuring
the continuity of scholarship, today and
in the future. But it will take conscious,
planned efforts by both librarianship
and computing to make this happen.

Many libraries are now trying to
provide the increasing volume of
scholarly electronic information to their
clienteles. Current information needs
are being provided in electronic form
with varying success in public, college
and research libraries around the
country and the world. As yet,
however, no research library has taken
on the provision, organization and

'Associate University Librarian for
Technical and Networked Information Services
Rutgers University Libraries, NJ 08903
E-mail: psgraham@rci.rutgers.edu

preservation of information with the
same long-term commitment we have
made for print materials. It is an
expensive, uncharted and difficult task.

But until the long-term commitments
are undertaken, many currently
proposed solutions will have only
temporary effects. For example,
discussion of cataloging network
resources must remain tentative, for until
resources being cataloged have a
permanent network presence (whether
at fixed or virtual locations), the
cataloging that points to them must also
have an ephemeral quality. (Cataloging
for some transitory electronic materials
will always be necessary.) Similarly, the
expensive products of recent valuable
digitizing demonstration projects, from
microfilm to digital form and vice versa,
will be at risk after only a few years if
tools and commitments are not in place
for the preservation of what has been
achieved.

Most important, the ability of the
scholarly community to give serious
weight to electronic information depends
upon their trust in such information being
dependably available, with authenticity
and integrity maintained. Looked-for
changes in scholarly publishing to help
alleviate the serials crisis, for example,
are usually thought to be bound up with
the prestige of electronic journals in the
academic tenure process. The ability of
the academy to count on long-term,
secure existence of electronic scholarly
work will be an important determinant
of the success of academic electronic
publishing. Libraries and universities
have a stake in helping electronic

publishing to succeed, and therefore
have an interest in establishing secure
digital research libraries.

Users' needs will continue to be
what they long have been. Users will
want information reliably locatable, so
that when they go there (whether
personally or on the net) they can
expect to find what they're looking for.
Users will want information easily
accessible: the cataloging must be
clear and accurate, and the
information must be promptly
retrievable. In the electronic
environment the need for access tools
will be more evident, and users will
expect appropriate and standard
software to be readily available. Users
will expect information to be available
that was placed in the library's care a
long time ago; and they will expect
that the integrity of the information they
get from the library will be assured.

This article sets out what must be
done for a digital research library to
be successful in meeting these user
needs. The primary requirement for a
digital research library (DRL) is that
from the start it be committed to
organizing, storing and providing
electronic information for periods of
time longer than human lives.
Implementation of a Digital Research
Library will require two kinds of tasks
(establishing the repository itself and
implementing the tools for use with
it), and three kinds of new
commitments. In what follows the
tasks are given the most space, yet
as technical problems they probably
are the easiest to solve. The
institutional commitments described in
the final section will be much more
difficult to achieve.

All the issues are described here
in cursory form. Each could be
developed in great detail, but at the
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moment the outline and overall
program are most important. Early
implementations will test many of
these assumptions and will add more
requirements to the list. Work needs
to begin.

I. Tasks

The Electronic Storage Repository

The Digital Research Library will
be manifest to users as collections of
information existing in various places
(not always evident) and accessible
through the use of widely available
tools. The locus of information may
be called the electronic storage
repository; the access tools will be
described below.

Over time, we will learn how
collection development plays out in an
access environment as well as in an
ownership environment. It is
sometimes loosely proposed (not by
librarians) that libraries need not
acquire electronic information, for it
will be available somewhere on the
network. Such proposals ignore the
obvious truth that some institution
must still, in the end, take
responsibility for the information. That
has always been a definition of the
library responsibility.

There will be many electronic
storage repositories, responding both
to requirements of redundancy and
to the individual needs of institutions.
In contrast to print collections, it is
unlikely that there will be a high
degree of content duplication across
many electronic repositories, since for
most purposes existence in a single
place allows world-wide access. Aside
from their actual contents, however,
repositories that are part of a DRL
will have many common
characteristics. Some of these are
described here; in some cases, open

questions are noted that need to be
explored in early implementations.

Megadocument contents: Even
an initial repository should comprise
many gigabytes of information, growing
quickly to millions of electronic
documents. The medium itself (disk
storage) is cheap and the possible
resources are plentiful.

Sources and potential partici-
pants: It is easy to cite numbers of
electronic scholarly resources that now
exist. A few are noted here only as
examples:

* Johns Hopkins Medical Library
medical image data base and its e-
Journal of Medical Imaging;

* Texts maintained by the Center
for Electronic Texts in the Humanities
at Rutgers/Princeton (e.g. those of the
Women Writers Project);

* Texts at the Georgetown electronic
text center, such as those of C.S.
Peirce, Hegel and Feuerbach, under
varying licensing arrangements;

* Survey research data from the
Interuniversity Consortium for Political
and Social Research (ICPSR);

* Aviador, the Columbia University
Libraries architecture image resource;

* Commercial publications, either
profit or non-profit (from a university
press? publications of a scholarly
society, such as IEEE? a partnership
with a commercial press?); a repository
could be a commercial alternative to
local storage or no storage;

* Los Alamos National Laboratories
Physics Preprint Data Base;

* National Archives and Record
Administration materials;

* e-journals now established on the
network, especially if peer reviewed
(e.g. Psycoloquy, Bryn Mawr Classical
Review, Journal of Fluids Engineering,
Modal Analysis, OCLC Journal of

Online Critical Trials (with attendant
copyright issues), Scientist, Solstice;

* Early network activity as
examples of ephemera, e.g. selected
alternate (alt.x) newsgroups,
information located at temporary ftp
sites, samples of early
advertisements, etc.;

* Listserv and newsgroup
electronic archives;

* Commercial information bases
which will not be made widely
available, e.g. Biosis Previews or
Chadwyck-Healey's English Poetry,
where it can be recognized that long-
term preservation is necessary even
though access might be licensed or
otherwise constrained.

All these are only examples.
None, of course, should automatically
be selected; collection development
policies should be adapted and
followed. The continuing substantial
costs of providing electronic
information will require that electronic
collection decisions be made even as
carefully and parsimoniously as for
print.

Backup mechanisms: Backup/
restore procedures must be in place
and must be automated and
economical, for libraries are never
likely to have expensive labor available
in quantity. Backups must be multi-
generational, using remote storage,
with regular disaster simulations and
tests.

Staged Access: In computing
jargon, "staging" refers to the
prioritised use of different mechanical
methods of storing data as it waits to
be recalled. All data does not need to
be immediately available on the most
expensive and fastest storage media.
Alternatives for providing immediate
online access to the enormous
potential volume of scholarly
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information need to be provided. What
can be off line, and how can it be
retrieved? Present alternatives include
magnetic disks, optical disks and
jukeboxes, optical disks on shelves,
magnetic tapes on site, tapes in
remote storage, and automated data
warehouses of magnetic tapes.

Data structure standards: In a
repository, does information simply
exist as is (as first created) or is com-
plementary information (metadata)
associated with it? Widely differing
examples include SGML (Standard
Generalized Markup Language) head-
ers, ICPSR codebooks, picture cap-
tions, hypertext links and early soft-
ware versions for use with data files.
There is an increasing need to link
bit-mapped page images to ASCII text
versions of the page contents. If there
is an association, is it through use of
header portions of a file or through
supplemental files? How are they in-
dicated and connected?

Refreshing mechanisms: Re-
freshing is agreed to be necessary
for long-term preservation across ad-
vances in computing technology, me-
dia and software. There will be organi-
sational and bureaucratic issues in
addition to the simply technical. If in-
formation is copied from magnetic to
optical disk, copyright issues must be
recognised. Automation will be nec-
essary to reduce labor costs. Other
issues include workflow and record-
keeping, migration techniques, and
standards and techniques that will
apply independently of technology. It
may be possible to link refreshment
to backup techniques for expedience
and economy.

Authentication and Integrity:
Intellectual preservation goes beyond
preservation of the medium and the
technology to assure the protection of

the intellectual structure of information
as it was recorded by its author. To meet
user expectations DRLs must implement
authentication and integrity techniques
that combine mathematical security with
ease of use, public trustworthiness and
privacy protection. For example, bit
patterns of texts, sound and images may
be preserved through cryptographic
hashing and encoding methods such as
the digital time-stamping technique.
Standards and conventions for use and
citation will be necessary.

Redundancy: It will be important
to establish standards for the number
of repository locations necessary to
assure long-term existence of specific
electronic information and access to it.
One location won't do for a particular
major electronic document or set; will
two, or three? How many? Major
institutions may separately or
consortially establish repositories. It is
not yet clear how much redundancy of
their components will be desirable
among them.

Aside from assuring longevity, other
issues come to bear on decisions to
provide multiple permanent copies of
electronic information. Geographic
location, nationalism and regionalism will
still play a role (at least intercontinentally,
and probably intracontinentally); so will
informed decisions about the dynamic
interplay between costs of network
bandwidth, response time and costs of
storage. Many library consortia will be
formed on the basis of joint contracts
with information vendors, leading to
further redundancy.

Access Tools and Policies

Usage and Retrieval Mechanisms:
The full panoply of present access tools
must be supported by a Digital
Research Library (e.g. online catalogs
and OPACs, FTP, gopher, World Wide

Web and its multiple clients) with
provision for the new access tools that
are likely to appear regularly. The
"granularity" of documents needs to
be addressed: how may one retrieve
only part of a document (e.g. a
chapter of Moby-Dick or of a legal
code; or a particular chart from a
presentation) when the full document
may be of substantial size. Most
documents be pre-coded (or pre-
marked) to allow such granular
access, or can access-time
mechanisms be made available?

Techniques for document update
and consequent archiving and labeling
need to be developed, as well as flags
indicating obsolescence or
supersession (or conversely indicating
status as an authorized version), e.g.
for ANSI standards, monthly statistical
reports or draft versions. A form of
SGML may be appropriate in some
cases, for example the format
proposed by the TEI (Text Encoding
Initiative).

Cataloguing: Providing access to
voluminous information is an
intellectual problem that historically
has been solved in the print
environment by abstracting and
indexing services and by library
cataloging, with attendant rules and
procedures to insure consistency and
accuracy. These tools, adapted to suit
new needs, will work for electronic
information as well. They should be
linked to the new retrieval mechanisms
so that users can smoothly navigate
from location of information to retrieval
of it without having to shift their mode
of use. Early mechanisms will
probably link catalog records to
documents using tools such as the
WWW, the Uniform Resource
Indicator (and Locator), or URI/URL,
and the recently proposed MARC 856
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field. SGML may offer other
possibilities for linking of certain
documents through its document
description techniques. In any case,
there eventually will need to be
consensus both for the representation
of physical electronic locations in
bibliographic records and for
representation of virtual locations.

If the DRUs catalog system works
well, users will be able to search for
information, locate bibliographic
records and use those records directly
to draw the desired information to their
workstation. Where an authentication
technique is used (see above), means
for including and testing the
certification must be provided.
Standards for such cataloging and
remote access still need to be
developed, particularly for providing
catalog access to non-owned
materials. The present review of
AACR2 Chapter 9 is to be applauded,
as is the recent OCLC study on the
cataloging of non-book materials.[15]

Remote Access: A DRL should
from the outset be intended for access
from multiple remote locations.
Internet-wide access should generally
be possible. In early pilot
implementations it may initially be
advisable for a few libraries to plan
and develop catalog and access
mechanisms that integrate the
individual libraries' Collections with
that of the DRL. Procedures for
dissemination of such catalog records
will be needed; it will be not only a
technical matter but a policy matter
for libraries associated with the DRL
to provide non-local access to their
local patrons. Presumably the
bibliographic utilities will play their
accustomed role.

Fees and freedom: In practice
these are often linked issues.

Standards and techniques will be
necessary to solve a knot of
interconnected problems surrounding
access and ownership, including

* Privacy preservation for users,
while also protecting

* Copyright protection for intellectual
property holders, while also protecting

* Fair use mechanisms, and also
providing

* Fee-charging techniques, including
billing, where relevant.
II. Commitments

Much of what has been described
so far is merely technical, and the
outlines of solutions are clear even if
the details remain to be worked out in
practice (set aside here are the non-
trivial matters of cost). More difficult will
be the social compacts, that is, the
agreements on standards, intellectual
property and access modes. But most
difficult of all to achieve, if electronic
preservation and access are to be
accomplished on any significant scale,
will be the long term commitments to
these goals by institutions. Nothing
makes clearer that a library is an
organization, rather than a building or a
collection, than the requirement for
institutional commitment if electronic
information is to have more than a
fleeting existence.

Organisational Commitment
The organisation of libraries is

already changing as electronic
information increasingly becomes part
of their charge. Most research libraries
now have substantial systems
departments. Some libraries locate the
responsibility for electronic information
distinctly from that for print. Other
libraries see the forms as inseparable
and include electronic responsibilities
along with artifactual responsibilities in
assignments for collection development,
cataloging and public service.

What is new will be the permanent
assignment of staff responsibility for
the long term maintenance of
electronic information within a library.
There is no obvious artifactual parallel
for this responsibility: circulation, stack
maintenance, preservation and
physical plant departments now share
it for print. Nor are there present
parallels in academic computing
centers, where staffs typically focus
on technological advance and
availability, leaving data to the users.
The electronic preservation
responsibility will be focused as it will
require technical expertise likely to be
located in a single functional area.

It is by no means clear that this
functional area will simply be what we
used to call the library's systems
department. As libraries move more
into the electronic environment the
historic tripartite division of libraries
into public services, technical services
and collection development continues
but in more fluid arrangements. People
who combine bibliographic
understanding, problem-solving
abilities and process orientation have
often been found in technical services
as well as elsewhere in libraries.
Similar librarians will take on the
demanding new technical, collection
and service responsibilities for long-
term support of digital collections. At
the same time, it is becoming clear
that the traditional computing
community is fertile with ideas,
analyses and skills that are important
to electronic library goals.
Fiscal Commitment

The permanent existence of a
digital research library will require
assured continuity in operational
funding. Almost any other library
activity can survive a funding hiatus
of a year or more. Acquisitions,
building maintenance, and
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preservation can be suspended, or an
entire staff can be dispersed and a
library shut down for several years,
and the artifactual collections will more
or less survive. But digital collections,
like the online catalog, require
continual maintenance if they are to
survive more than a very brief
interruption of power, environmental
control, backup, migration and related
technical care. Online catalog
maintenance costs have reached a
rough steady state, and the capital
costs for new OPACs are decreasing
relative to the capabilities provided.
The catalog size will continue to
increase, but catalog records are small
relative to the information to which
they refer. DRL's, however, as a
proportion of the library's supply of
information, will grow for the
foreseeable future, and the quantity
of information requiring care will
become considerable (and much
larger than the catalog). Unit costs of
storage are likely to continue falling
for some time, which may make the
financial burden manageable. (Staffing
costs are not expected to increase,
as most libraries now recognize that
overall staff growth for any reason will
not be allowed for some time;
reassignments, however, are likely.)

Long term funding will be required
to assure long term care. Libraries and
their parent institutions will need to
develop new fiscal tools and use
familiar fiscal tools for new purposes.
Public institutions, usually constrained
to annual funding, will have particular
difficulties; existing procedures for
capital or plant funding may provide
precedents. One familiar technique is
the endowment. It has been difficult
to obtain private funding for
endowments of concepts and services
rather than books and mortar, but it is
possible. Institutions might also build

endowments out of operating funds over
periods of time.

Some revenue streams associated
with Digital Research Libraries may be
practical. Consortial arrangements may
allow for lease or purchase of shares in
a DRL. Shorter-term access might be
provided to other institutions on a usage
basis. Access could be sold to certain
classes of users, e.g. businesses, non-
local clienteles, or specific information
projects. New relations with publishers,
presently difficult to perceive through the
mists rising from intellectual property,
might result in fee income for storage
of electronically published materials
during, the copyright lifetime in which
publishers collect usage fees. With
commitment and imagination long term
fiscal tools will be found.

Institutional Commitment

All these are instrumental means of
accomplishing the greatest requirement,
that of conscious, planned institutional
commitment to preserve that part of
human culture which will flower in
electronic form. While museums
preserve artifacts, often beautiful, that
embody information, libraries preserve
information that — until now — has been
embedded in artifacts (only occasionally
of aesthetic interest in themselves). The
advent of electronic information will
accentuate the difference between these
roles as libraries take the responsibility
for the preservation of information in
non-artifactual forms.

For the past century most research
libraries have been associated with
universities, and this connection seems
likely to continue in the immediate
future.[18] Whatever the governance
structure, an institution wishing to benefit
from electronic information will have to
make a conscious commitment to
providing continuing resources. Michael
Buckland, of the University of California

at Berkeley, has distinguished
between a library's role and its
mission. Where the role of a library is
to facilitate access to information, its
mission is to support the mission of
its parent institution.[19] One can
extend this to understand that if a
university wishes to continue gaining
support for its mission from its library,
it will have to make commitments to
the library's role. In the electronic
environment, this means new
longstanding financial commitments
which the library and university
together must identify and gain.

The commitment will have to be
clearly and publicly made if scholars
and other libraries are to have
confidence that a given DRL is indeed
likely to exist for the long term. It will
probably be desirable for guidelines
or standards to be established
defining what is meant by a long term
commitment, and defining what
electronic repositories of data can
qualify to be called a digital research
library. Just as donors of books,
manuscripts and archives look for
demonstration of long term care and
commitment, so too will scholars and
publishers as electronic information
is created and requires a home.

Conclusion

Establishing a Digital Research
Library continues the research library
role. To do so it should be considered
as natural as acquiring the next book
or cataloging the next journal. Not to
do so would be an abdication of that
role. The tasks call not so much on
new knowledge nor on new
techniques, but upon informed
commitment; that is, upon will. For
librarians wondering what is to come
of their profession in the electronic
age, here is their challenge.
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The Digital Library: Myths and
Challenges

Terry Kunny * and Gary Cleveland**

Introduction
The purpose of this paper is

simple: it is a provocation. It aims to
rebut the technolust and rhetorical
excess that has characterized much
of the reporting on "digital libraries."
The polemic here aspires to provide
a corrective to the reporting that is
whipped up by the technology
companies, politicians, and
Wiredmagazine—the same forces that
gave us the "paperless office" and
predict the "demise of the book." But
it does not suggest that "digital
libraries" are a waste of time and
money. There is no call for a neo-
Luddite uprising against "digital
libraries" developments and
technology but the polimic tone is
intended, for a call-t-arms is needed
in the library community to meet the
chllenges of "digital libraries"—and we
must attempt to recognize these
challenges clearly. To further this
process, a suggestion for a new focus
in the pursuit of "digital libraries" is
suggested which present a renewed
role for librarians in the digital furture.

Technological progress has
changed how libraries do their work,
not why. But the most profound
technological development—a con-
nection of computer to computer in
an unbroken chain around the world—
may alter the fundamental concept of
the library in the twenty-first century.
But we would suggest that technol-
ogy will not substantially alter the
business of librarians—connecting
people with information.

* Global Village Research, Hull, Quebec
** Information Technology Services, National
Library of Canada.
E-mail: gary.cleveland@nlc-bnc.ca

If librarians and information
processionals are going to progress into
the 21st century then a clear and
effective "digital library" model for library
services and development will be
increasing important. An increasingly
complex technological, social, legal and
economic environment defines many
boundaries within which "digital library"
services will evolve. Librarians may
discover that "libraries-without-walls" are
actually only libraries with new walls—
technologically bounded, legally
restricted, and administratively
hamstrung. The "digital library" may be
equally impenetrable and as profoundly
limiting to their patrons as the physical
library which techno-pundits would
suggest digital collections are intended
to replace.

Exposing some myths that
permeate the popular reporting about
digital libraries sets the stage for a
closer examination of hte significant
challenges to "digital library"
development.

Digital Library: Myths

Myth 1: The Internet is the digital
library

The word "library" has been
appropriated by many different groups
to signify simply a collection of digital
objects that people can access from
their desktops—digital objects like
electronic documents, and digitzed
pictures, sound, and vodeo.

A global information network, of
which the Internet is the seed, has the
illusion of promising fingertip access tot
he world's information. A fairly
spectacular example of what many
people consider to be a digital library

today is the World Wide Web. the
Web is a gathering of thousands and
thousands of documents. Many would
call this huge collection of documents
a "digital library" because they can
read and use whatever they wish by
accessing the Web, just as one can
use technology to do banking in a
"digital bank" or buy compact discs in
a "digital record store".

But is this a "digital library"? In
reality, the Internet and the World
Wide Web are to libraries what a
fleamarket is to the Library of
Congress. For many common library
requests, locating information on the
Internet remains jhighly inefficient
compared to traditional library
sources, especially for unfamiliar
users. Finding information is difficult,
the quality of the information is quite
variable, and reliable, professional
assistance for the confused and lost
is lacking.

What challenges emerge? The
development of an infrastructure for
the networked resource discovery and
retrieval of highly distributed,
autonomously created, and diverse
electronice information is required.
Above all, this infrastructure will need
to be managed by professinoals who
understand information needs and
uses. An often repeated quote among
library lists is that the Internet is the
place to find an answer in 3 days for
a query that would take 3 hours in a
library. Evaluation and authority are
required in order to ensure the "slow
horse of meaning" is not overtaken
by the "fast horse of mere
information." [Klapp] There remains
much work to be done before the
Internet ill have the coherence and
user-friendliness of a library.

Myth 2: The myth of a single digital
library or one-window view of
digital library collections.
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Nicholas Negroponte, a guru of
the digital cognoscenti, has called for
the U.S. Congress to pass a "digital
deposit" act to change the Library of
Congress from a "depository" to a
retrievatory". His vision of hte library
is one where a "Library of Progress
could be in the pockets of tomorrow's
kids" and where citizens can get elec-
tronic access to a library-without-walls
where information is accessile any-
where and anytime. [Negro 95]

The challenges to this vision?
Despite the utopianism of
Negroponte's view, even modest
moves towards increasing digital
collections and services will be
strongly afected by future cipyright
and licensing regimes, as well as
prohibitive costs for digitization and
support of technical infrastructure.

But more importantly, the digital
future will be an unruly one composed
of multiplicity of competing information
providers. Libraries will be only one
source of information. "Prime"
information resources will probably be
locked into proprietary collections—
essentially "private digital libraries"
which are accessible on a subscription
or pay-per use basis. Developing
interoperability standards for locating
and retrieving information in this highly
distributed and heterogeneous
environment will be a considerable
challenge in their own right.

Myth 3: Digital libraries will provide
more equitable access, anywhere,
any time.

A great deal of work must be done
to turn this myth into reality. We can
assume that a global computer
network—the Internet or some
descendant—will be the primary

delivery mechanism for digital
information. Equitable access is
currently compromised by the fact that
the Internet is not as ubiquitous as the
computing press would have us believe.
There are relatively few connections
outside the more populated centres, the
costs of access can remain high, and
for the vast majority of the world's
population in developing countries,
having widespread Internet access may
be the equivalent of walking on the mon.
Fyrthermore, the connections that do
exist for most people are slow. For a
digital library to provide euitable access
to information, it is imperative that the
same universal availability that is a
characteristic of the telephone system
is also a characteristic of the network.

In the future, complex multimedia
resources and services may have
specialized hardware and software
requirements such that only a limited
number of workstations can actually
access the information. Limits of network
bandwidth and slow transmission
speeds may make the effective access
to information problematic for many
users.

Given the immense technical and
legal hurdles involved, the prospects for
equtable access to digital collections and
services seems increasingly
problematic. Copyright reform will be a
slow process and has the potential to
detail the very idea of "digital libraries".
The technologies on the desktop,
between computers, and for storing and
hprocessing information are dynamic
variables. What is certain is that the
management of technology for digital
libraries are becoming more complex as
is the administration of licenses and user
access. The impact upon equitable
access could be considerable.

Myth 4: Digital libraries will be

cheaper than print libraries.

A common assumption among
technology reporters about the costs
of "digital libraries" is that digital is
cheaper than paper, this contention
is far from established in fact or in
practice, although many libraries
project savings, especially when
substitution strateges are used which
replace selected serials titles with
documents delivery services, the cost/
benefit analysis of making this switch
remains unclear. In some cases, the
switch to electronic serials may save
the library money by offsetting the cost
to users who must pick up the charge
dfor document delivery.

Furthermore, the costs of "being
digital" are substantive ones. Many
libraries now devote significant
resources for hardware and software
infrastructure, these expenses will
increase—new hardware will be
required, more licenses to software,
increased infrastructure administration
and training. And these costs are
borne by libraries who only be
acquiring digital materials and have
limited electronic services. Those
institutions that aspire tothe
development of digital colections and
services can expect all of the above
plus extensive design, digitization, and
implementation costs. Are digital
library budgets evolving at the
expense of decreasing acquisitions
budgets? At the end of the day, how
many libraries can afford the effort?
And at what cost to the valuable
existing services they perform?

The Digital Library: Setting out the
Challenges

Creating "effective" digital libraries
poses serious challenges for existing
and future technologies. The
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integration of digital media (e.g., video
audio tapes), because of the unique
nature of digital information—it is less
fixed, easily copied, and remotely
accessible by multiple users
simultaneously. Traditional library
processes such as colection
development and reference, though
forming a potential basis for "digital
library" work, will have to be revised
and enhanced to accommodate these
differences. Taking what we know
about libraries as a starting point, we
can begin to examine in more detail
what the specific challenges might be.

Resource Discovery

Digital information on the Internet
is characterized by the fact that digital
documents can exist in several
formats, possibly in several versions,
in locations that are not yet fixed. A
document or resource may exist at one
network location one day, and
disappear the next. Services such as
Alta Vista, YAHOO, and other WWW
services are increasingly popular,
these indexing services provide an
essential service in assisting users to
find information. But users are already
noting that these services are
becoming overburdened and that
obtaining meaningful results can be
frustratingly elusive.

The indexing service developers
are still trying to establish a cost
recovery model that will allow them to
match capabilities with the growth of
information on the Web. Currently this
is through advertising. But there is no
guarantee that these services will
provide high-quality service to the
general public for indefinite return on
investment. A reasonable expectation
is that there will be levels of services
established. At a base level, anyone

can access the database without
charge but the results will be of limited
usefulness and good information will be
swamped by a flood of the bad.
Searching will not be efficient. But a
"higher" level of users who can pay for
better service may get benefits such
as increased search functionnality,
better algorithms for ranking
information, or higher speed access.
Presumably the techno-peasants, to
paraphrase the famous saying of Marie
Antoinette, are expected to eat "digital
cake."

There are also important questions
as to whether the existing technologies
can scale sufficiently ton accommodate
growth in the number of users and the
volume of information on the Internet.
Users are discovering the quality of
information retrieved from large
heterogeneous databases may be lost
in a flood of irrelevant results, large
centralized databases represent single
points of failure and bottlenecks.

Librarians organize knowledge
through the processes of subject
analysis and cataloguing—creating
information about information, or what
is known as "metadata". A major
challenge exists to develop methods of
consistently and uniquely identifying and
retrieving networked information, no
matter what format they are or where
they reside. Metadata standards are still
in their infancy. Initiatives and research
such as the Dublin Core/Warwick
Framework for characteristics (URC)
are promising ways forward. But
discussions by many of the participants
in these efforts suggest that given the
complexity of metadata issues, a
solution to the global resource discovery
problem remains distant.

Librarians provide another role in

supporting resource discovery, one in
which digital technologies play only a
small role. This is in providing a
"trusted" service. This trust and
authority is based upon librarians'
making choices, evaluating information
as a part of collection development
and with a thorough understanding of
what users need. Librarians do not
only create pathfinders and guides for
their users, they are the pathfinders
and guides.

Digital Collection Development

Librarians have considerable
experience in digitization, although the
profession has tended to call it
something else. The "retrospective
conversion" of printed library cards into
machine-readable catalog records
represents one of the earliest
widespread, digitization efforts. What
was learned in the process? One
lesson is surely that conversion of
paper into digital is expensive and
time-consuming. The cost/benefit
analysis to librarians and users for
enhanced bibliographic access
established the benefit of the expense,
but it was acknowledged that the costs
involved were higher thatn anticipated.

Some types of media reveal
themselves to be more suited to
digitisation than others. Photographic
collections, bibligraphic resources,
statistical collection, and even some
kinds of journal literature are
amenable to digitization. Other
materials such as mapa and books
may be less amenable to digitization.
Considerable study of waht users
need, how they use information, and
whether digital formats serve their
needs effectively is still required,
undertaking large digitization initiatives
without a fundamental understanding
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of user needs is putting the cart before
donkey. Being digital is not necessarily
commensurate with being useable.

In an era of difficult to obtain
resources, questioning the efficacy of
undertaking the expensive process of
digitizing specialized collections of
materials that may support a handful
of scholars is not only legitimate but
essential. It is possible that some
digitization efforts will create
collections of what is essentially, dead
digital information—information with
low market value, of limited interest
and utility, and whose circulation is
no greater than its paper or microfilm
equivalent. It may be that most of the
important information that the poor in
any country need may not be in
databases.

Librarians collect published infor-
mation in a variety of formats—books,
journals, CD-ROMs, audio and video
tapes and discs. To this growing set
of media, libraries are adding reposi-
tories of digital information, on-line
databases of documents and images
in various formats. It will not generally
be the case that libraries will replace
older media with digital media, but that
they will collect them in addition to
established media. The reasons this
substitution will not easily occur are
many: user resistance, limitations on
use, poor digital product design, or
the medium may not be effective to
satisfy the user requirements. The
challenge here will be to "span both
print and digital materials... [and to]
...provide a coherent view of a very
large colection of information." [Lynch
95]

Preservation

If we assume that libraries are
able to build and/or acquire some

types of digital collections, there remains
a significant challenge inherent in
preserving these collections. Pre-digital
libraries have had to worry about climate
control and the de-acidification of books,
but the preservation nof digital
information will make these time-
consuming and costly problems look
easy. For example, digital storage media
are "fragile", wit a limited shelf life.
Worse yet, the digital information on
those storage media, even if they do
survive will be rendered unreadable by
obsolescence of technology—the fact
that as information technology evolves,
older systems disappear taking with
them the ability to read the information
they managed.

To preserve digital information, digi-
tal libraries will continually have to "mi-
grate" information from one digital hard-
ware and software configuration to an-
other. The Report of the Task Force on
Archiving of Digital Information suggests
that "rapid changes in the means of
recording information, in the formats for
storage, and in the technologies for use
threaten to render the life of information
in the digital age as, to borrow a phrase
from Hobbes, nasty, brutish and short."
[TFADI 96] The cost of such migration
is unknown and there is no guarantee
that future generations will have the
funds to di this, the digital preservation
function must be attended to in all digi-
tal collections. Even libraries which do
not normally have a significant preser-
vation concern will find that digital col-
lections will require "refreshing" and
migration to new systems to maintain
their accessibility. Technological
obsilescence, migration of digital infor-
mation, legal and organizational issues
all test the "limits of digital technology."
There are no preservation standards for
digital information.

In the pre-digital world, libraries
have had a long-standing tradition of
resource sharing. This resource
sharing takes the form of reciprocal
borrowing privileges, coordinated
collection development, preservation
programs, shared cataloguing, and
union lists of serials. It has been
carried out through many
associations, consortia, cooperative
projects, and other formal and informal
resource sharing agreements. No
single library can take upon the
responsibility of "doing it all".

The same resource-sharing will be
necessary in the coming digital era.
For example, in the United States,
libraries have begun to create
strategies for sharing digital
information. The U.S. National Digital
Library Federation, made up of the
largest American research libraries
and archieves and the Commission
on Preservation and Access are
working to develop a coordinated
funding strategy and formulate
selection guidelines to collect
electronic information in the US.
Without such arrangements, there will
be no one to ensure that the terabytes
of digital information that will be
scattered about teh network will be
collected, ordered and preserved. In
Canada, the Data Liberation Initiative
is an co-operative effort by Canadian
universities to increase access to
Canadian statistical databases
through common licensing and access
arrangements.

Librarians argue that if we do not
emphasize the library in the phrase
"digital library" and build colections
that can be preserved, then future
generations will look back at this time
as a digital Dark Ages—a time when,
somehow, the record of human
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knowledge went missing. In the final
report of hte Task Force on Archiving
of Digital Information, the first of the
general conclusions was that "the first
kline of defense against the loss of
valuable information rests with the
creators, providers and owners of
digital information." [TFADI 96] Are
libraries the second line of defense?
Can and should we entrust our
electronic legacy to creators,
providers and owners of digital
information whose interest in
preserving information may only be
as it has market value—materials
which may disappear when that
market value approaches zero?

Digital Library Administration

Peter Graham of the Rutgers
University Libraries, suggests that for
implementation of a Digital Research
Library, long-term organizational,
fiscal, and institutional commitments
will be necessary. The technical tasks
are "the easiest to solve; they will only
cost money"—it is the institutional
commitments that "will be much more
difficult to achieve."[Graham 95] The
TULIP final report provides supporting
evidence of the importance of this
commitment:

Politics, lack of priority and lack
of responsibilities can cause long
delays and have all but killed the
[TULIP] project in a few of the TULIP
universities.

Management of the technical
infrastructure for "digital library"
services will be a significant burdle
for most libraries, especially as
budgets continue to shrink and hte
costs of developing and maintaining
collections increases. The recently
released final report of TULIP (The
University Licensing Program), a

major project between Elsevier Science
and 9 leading American universities to
test systems for the networked delivery
of electronic publications, concluded that
"managing large digital collections
locally, is harder and more expensive
than managing a comparable print
collection." [TULIP 95]

Copyright and Licensing

If libraries do begin to systematically
collect digital information on a larger
scale, the provision of effective access
could be questionable. In fact, copyright
could end up preventing libraries from
providing open access to the digital
information they collect. Questions of
copyright must be managed so that
digital information can be created and
distributed throughout "digital libraries"
in a manner that is equitable for both
information producers and information
consumers. Copyright could become an
insurmountable barrier tot he
development of digital collections.

There are indications that content
providers unhappy with the protections
afforded them under copyright law, will
turn to contract law and licensing for
protection. Libraries are already
experiencing the administrative burden
of managing site licenses for electronic
information such as CD-ROMs and data
files. Licensing provides content
providers with a stronger mechanism to
contol the transmission and use of
information. This has the effect of
moving information from a realm where
ideas are allowed to flow in the public
domain, to one where this flow controlled
by the provider.

There is an increasing unease
among members ofthe library
community that copyright changes will
adversely afect the ability of libraries to

provide digital collections and
services. The discomfort librarians feel
is justified. One has only to consider
the statement of the International
Publishers' Copyright Council on
digital library collections to sense the
challenge that librarians face:

Many national and regional
libraries contemplate digitising their
print collections to facilitate a virtual
library that can provide service to
patrons at remote locations and
facilitate resource-sharing. Such a
concept will destory not only the
incentive to create new copyrighted
works, but the revenue from existing
works that provides the investment in
new works by authors and publishers.
[I.P.C.C. 96]

Information providers such as
publishers increasingly see libraries
and themselves as sharing the same
customer base. Publishers view
libraries as threats to their market.
What is being established is a sense
publishers that they are in the same
business as libraries:

No longer will libraries be the sole
repository of published matter. No
longer will libraries be the only means
of obtaining archival information. In
some areas, libraries will be able to
fulfill their function by merely pointing
to other electronic repositories and in
others they will seek out more active
roles. [I.P.C.C.96]

But remains important to
remember the "public" is not the same
as a "customer" and access to
"publicy available information" is not
a product. Herein lies a fundamental
difference between libraries and
commercial information providers.

Under restrictive conditions of
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use, whether imposed by contract or
some revised copyright legislation,
"digital libraries" will not be able to
satisfy many of the imperatives of
information anywhere, anytime.
Libraries will be required to provide
reasonable assurances to content
providers that the terms of their
licenses can be maintained, and that
distribution of copyrighted materials
are restricted to particular users or
locations. It is even likely that users
will have to visit the physical building
of the library since the digital
collections may only be available on
particular workstations or require
special equipment to access the
materials.

Cost

Information has never really been
free. There is always a cost in its
creation, its production, and its
dissemination. Freely-accessible
public libraries, subsidised through
taxation, largely hide the real cost of
information from library patrons and
this is appropriate where libraries are
considered as a public good. "Digital
libraries" introduce new and uncertain
economic realities and realitionships
into libraries. Where the costs of
accessing information were once
hidden to "patrons", the digital era is
likely to require "customers" who will
be required to pay fees for access to
digital services and collections.

A major assumption of hte
information age, is that information will
be available to all—for a fee. This
assumption runs counter to the ethos
that underlie libraries. It will be a cruel
irony that the very technology that
holds so much promise of providing
access to digital information en masse

will end up restricting it to only the very
few that can afford it. What is affordable
for some users, isn't for many others.
"Digital libraries" may be privately -
owned corporate services and
collections to which subscription, pay-
per-use, or licensing fees may apply.
Libraries are already having a taste of
this future as they wrestle with restrictive
licenses for the use of data tapes and
CD-ROMs. Users are often required to
use digital materials on-site in order to
satisfy the contract requirements of the
information providers.

The TULIP final report suggested
that "building digital libraries will be a
costly and lengthy process" and that
making additional funds available for this
content "will not be a trivial issue." The
"harsh economic realities" are that digital
collection development entails heavy
costs for implementation, licensing,
training, promotion, and the
development and support of a technical
infrastructure. Furthermore, the report
suggested the one critical issue which
was not resolved was "how to make
the transition to digital libraries work
economically." [TULIP 96] Economic
models for making the "digital library"
work, in terms if real costs and benefit,
have neither been clearly articulated nor
established.

Conclusion: Rethinking Digital
Libraries, Reinventing Librarians

Digital inforamtion is, and will be,
treated differently than paper-based
information. It is likely that in the near
future, the terms of accessibility and the
conditions for management and
collection of electronic information will
not be determined by the library
profession within the context of
traditional library services, but rather by

information professionals working to
maximize return on a corporate
information resource. Making the
distinction between "public digital
libraries" and "private digital libraries"
will become an increasingly important
consideration.

In the view of some librarians, a
"digital library" should do all the things
that traditional libraries have done for
hundreds of years, and play the same
essential role in society that libraries
have always played. Accordingly, a
true "digital library" will build on the
central library ethic: it would exist as
a sustainable information commons
that supports open access to a wide
variety of materials expressing diverse
viewpoints. The only difference is that
a "digital library" operates in an
electronic medium.

In this view, a "digital library"
should include a collection of digital
objects, but it would encompass much
more than such a collection. A "digital
library" would also include all the
processes and services—collection
development and management,
subject analysis, index creation,
reference work, and preservation—
that are the backbone and nervous
system of contemporary libraries.
These are the processes and services
that are invisible in a well-run library,
and thus are taken for granted.

Although this perspective of the
"digital library" is predictable because
of existing library models, there
remains an anachronistic quality to it.
As suggested above, the costs,
technologies, legal issues and
administration of "digital libraries"
militate against achieving this old
paradigm vision.

One important consequence of the
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information revolution is that the costs
of organizing information are beginning
to match the costs of producing the
information. A number of technology
experts have suggested that the future
electronic information environment
sshould be based on an "underlying
ethos of abundance rather than
scarcity" of information. [ARL 94] In
this view, it is the context not the
content that will be locus for value.
"The future belongs to neither the
conduit or content players," posits Paul
Saffo of the Institute for the Future,
"but to those who control filtering,
searching, and sense-making tools we
will rely on to navigate through the
expanses of cyberspace." [Saffo 94]
Esther Dyson, a well-respected
commentator on technological
developments concurs. The "value
shifts from the transformation of bits
rather than bits themselves, to
services, to the selection of content,
to the presence of other people, and
to the assurance of authenticity -
reliable information about sources of
bits and their future flows." [Dyson,
94]

Librarians should be heartened by
this future. Computers only manipulate
numbers—it is people that connect
them to meaning. Librarians provide
context to users. Even as the stuff of
library collections begins to change
and become collocated in the
privatedigital libraries of publishers and
content owners, the value of librarians
who can effectively turn mera data into
knowledge will be paramount.

A "library" has always been more
than a building containing books, or a
computer on a network full of
documents. In some respects, "digital
libraries" are not new: libraries have
been using technology to facilitate
access to information for years and
telephone reference can easily be

considered a type of "digital library"
service. Following the direction
suggested by Esther Dyson, librarians
might willing accept the 'depreciation of
intellectual assets and property", i.e.
digtial colections, while finding a greater
appreciation in the "intellectual processes
and services" that a "digital librarian"
might provide.

A different view of the future might
be one where a "digital library" is more
like a "knowledge center", where a com-
plex system of professionals whose ex-
pertise supports access to information
and acts as an intermediary to a variety
of digital and other sources. These digi-
tal librarian/knowledge workers, who
imbued with an ethic of equitable access,
would function as well-trained intermedi-
aries in an hetergeneous informtion en-
vironment—an environment that if not ac-
tively hostile to users is certainly confus-
ing—to find and make sense of the
masses of data for their users. The
knowledge that "digital librarians" bring
to this information environment would
make sense of a multiplicity of digital and
paper-based collections and resources,
provide access to a network of key con-
tacts, identify cost effective strategies for
information retrieval, and assist users in
the publication and creation of new in-
formation.

Open access to information—it is this
principle that lies at the heart of the mod-
ern library, digital or otherwise. It is this
principle which must be upheld against
the many foces which might diminish its
enlightening force. But perhaps open
access to information in the future does
not mean open stacks and digital collec-
tions. Is it possible that the principle might
be changed slightly to "open access to
knowledge", a principle which suggests
a right to publicly accessible professional
services that can guide users through
information flows and mediate informa-

tion overload? Is it not possible that
the value of libraries is not in the
collections, but in the librarians? In a
turbulent technological environment,
perhaps a change of scenery is re-
quired. Redirecting the focus of li-
brarians' attention and resources
from the development of "digital li-
braries" to the development of "digi-
tal librarians" will be vital to the fu-
ture of the profession. The time has
come to invest in people and not in
technology. Central to the vision of
the new digital library is a digital li-
brarian/knowledge worker who cares
about people.
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training programme

The delegates at the training programme at the University of Roorkee

Library and IT Related
Training Programme

Delnet has been organising
training programmes for library and
information science professionals. As
a part of this activity a three-day
training programme on 'IT Applications
in libraries' was organised at Central
Library, University of Roorkee,
Roorkee from October 3-5, 2000.
More than 30 Library and information
science professionals from various
institutions participated. The topics
covered included creation of MARC
records, CDROM searching,
INTERNET and Webpage Desiging
and Hosting. The hands-on-sessions
were conducted at the library.

(Cont. from page 5)

Arunachalam chaired the programme
and stressed upon the need for
utilising the IT for improving the
conditions of the rural community. He
said that the Public Library System in
the country should take the
responsibility to let the people in the
rural areas to access information. Dr
T A V Murthy said that INTERNET
cafes should be opened in the villages
like STD Booths and the use of
multimedia should be done for the
effective dissemination. Dr H K Kaul
said that we have to look at the
specific needs of the users of the
remote villages and said that no
relevant content is available for the
villagers to access and that also in
their local regional langugages. He
said that the content creation is the
major challenge. Prof. J P Raina said
that around 550 million population in
the country has an income of less
than $1 per day and it is difficult for
the rural community to afford the
technology.

The concluding session began
with a note by Dr H K Kaul.A lucky

draw for the free participation in the next
NACLIN 2001 event was held and Mr
V. Rajendran from IGCAR, Kalappakam
was the lucky winner. The valedictory
address was delivered by Dr K Ananda
Kannan, Vice-Chancellor, The
Tamilnadu Dr M G R Medical University
and the Presidential address was

delivered by Prof. C R Muthukrishnan,
Deputy Director and President,
Computer Society of India. Dr Harish
Chandra, Organising Secretary,
NACLIN 2000 gave the Vote of
Thanks. The National Anthem was
observed marking the closure of
NACLIN 2000 event.

The recent publication from DELNET

LIBRARY AND INFORMATION NETWORKING:

The Proceedings of the National Convention on
Library and Information Networking - NACLIN 2000

Edited by

H. K. Kaul

Assisted by

Harish Chandra

378 pp Rs. 550/-

Libraries will be given 20% special discount

Send your orders to:

The Secretary
DELNET- Developing Library Network

40 Max Mueller Marg, Lodi Estate, New Delhi - 110 003. Fax : 91-11-4619325
Email: orders@delnet.ren.nic.in
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delnet-an overview

DELNET - Developing Library Network
The Growing Dimensions

H. K. Kaul

The news about the successful
implementation of resource sharing
programmes in the West through net-
working of libraries had begun to be
considered more relevant in develop-
ing countries like India in the 1980's.
The financial resources available with
the Indian libraries were very low in
comparison with what was spent by
the libraries in the West and a good
deal of relevant research material get-
ting published in the world never
reached India. It was considered that
there was a major divide taking place
between the information-rich-countries
and the information-poor-countries. At
the IIC Library Annual Get-together
on 7th January 1988,1 was too happy
to moderate a panel discussion on
the 'Sharing of Resources in Delhi Li-
braries: Networking and Technologi-
cal Challenges'. Arising out of the dis-
cussion, a committee was set up with
myself as the convener to consider
the possibility of bringing the Delhi
libraries into a network. About 18 li-
braries in Delhi agreed to join the
network which was named Delhi Li-
brary Network (DELNET). NISSAT
agreed to provide the initial project
support and the India International
Centre agreed to regard DELNET as
a project of the Centre. The network-
ing began with the organisation of the
training programmes that were sup-
ported by NISSAT. A Coordination
Committee was set up by NISSAT
for the preparation of the Feasibility
Report with Dr. S. Varadarajan as its
Chairman and myself as its Member-
Secretary. Feasibility Report was
completed by CMC in 1989. The work
began with the organisation of train-
ing programmes in database creation
work and the use of CDS/ISIS. CCF

got adopted as a result of CDS/ISIS as
the main format for database creation
work. NISSAT offered assistance to IIC
for the DELNET Project. In 1991 email
was introduced among the libraries hav-
ing the necessary infrastructure. NISSAT
offered dial-up modems free of charge
to a number of libraries. This was a good
step in attracting the heads of institu-
tions in equipping their libraries with PC's
and direct telephone lines. DELNET un-
dertook various project for the creation
of union catalogue of periodicals during
this period. This marked the end of the
first phase of DELNET.

The second phase of DELNET
began with its registration as a Society
on 30th June 1992 with Dr. S.
Varadarajan as its President and myself
as its Director. The India International
Centre offered to host DELNET for a
period of three years. NISSAT's support
could not continue beyond 1995 as
DELNET had to refund to NISSAT an
amount almost equivalent to the grant
to be given by NISSAT. DELNET was
supposed to raise this amount by
organising training programmes. It was
found difficult to do so. At this crucial
stage National Informatics Centre (NIC)
came forward and supported DELNET.
We are grateful to Dr. N. Seshagiri,
Director General, who evaluated the
work done by DELNET and supported
it.

From 1992 to 2000 Delhi Library
Network (DELNET) achieved a good
deal of results. In 1994 Jawaharlal Nehru
University offered one acre of land to
DELNET on its campus for its building.
The membership of DELNET grew from
a few libraries in 1992-93 to 153 libraries
in 1999-2000. About 50 libraries from
different parts of India and outside India
had joined DELNET. We were obliged

to serve the users in any part to the
world. Keeping in view the demand it
was becoming increasingly necessary
for DELNET to offer its services at
national and international levels.
DELNET by 2000 developed several
online databases, and is providing ILL
facilities and Document Delivery
Services to its member libraries

The third phase of DELNET
began on 13th September 2000 when
its name was changed from Delhi
Library Network (DELNET) to
DELNET - Developing Library
Network.

Till December 2000 DELNET
membership has increased to 195
which includes 117 libraries in Delhi,
72 libraries outside Delhi in 20 states
in India and 6 overseas libraries from
5 countries. We hope that the
membership of DELNET will get
doubled by December 2001. DELNET
is offering access to more than one
million bibliographic records with
locations data. At present 10
telephone lines with dialup modems
and 64 kbps RF link to NIC are used
to access DELNET databases through
INTERNET. Soon access is going to
be available through the World Wide
Web which will be much faster.
DELNET also hopes to provide library
management software at reduced and
afforable price to the libraries.
DELNET is keen to offer its resources
to the information seekers any where
in the world and also to improve the
scope and size of its resources
further. We hope that we will be able
to help all types of libraries including
academic libraries and public libraries.
This objective can only be achieved
with the active cooperation of our
member-libraries. We will be able to
share our information resources to the
fullest possible extent and to upgrade
the existing information infrastructure
in the country to match the best in
the world.
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