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DIGITAL LIBRARY PROTACAL AND STANDARDS

Digital Library Protocols and Standards
I. Objectives
• Introduction to standards and protocols and their need and importance in digital libraries
• Impart knowlegde on interoperability and data exchange in digital libraries and roles of
standrards and protocols
• Impart knowledge on important standards and protocols applicable for digital libraries
II. Learning Outcomes
After going through this lesson, learners would understand that standards and protocols have
a major role and importance in building a digital library. They would learn about various
categories of standards and protocols that are used in building a digital library, including
communication protocols, bibliographic standards, record structure standards, encoding
standards, information retrieval standards and digital preservation standards.
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1. Introduction
Building a digital library requires a number of infrastructural software and hardware
components that are not available off-the-shelf as packaged solution in market place. There
are no turn-key, monolithic systems available for digital libraries, instead digital libraries are
collection of disparate systems and resources connected through a network and made
interoperable using open system architecture and open protocols and standards that are
integrated within one web-based interface. Use of open architecture and open standards make
it possible that pieces of required infrastructure, be it hardware, software or accessories, are
gathered from different vendors in the market place and integrated to construct a working
digital library environment. Several components required for setting-up a digital library are
internal to the institutions, but several others are distributed across the Internet, owned and
controlled by a large number of independent players. The task of building a digital library,
therefore, requires a great deal of seamless integration of various components for its efficient
functioning. As such, standards and protocols have a major role to play in building a digital
library.
Standards and protocols are the backbone of a digital library that is instrumental in its
efficient implementation with utmost quality and consistency facilitating interoperability,
data transfer and exchange of the system. Uniform standards and protocols are pre-requisite
for data transfer, exchange and interoperability amongst digital libraries.
This chapter introduces standards and protocols, their role and importance in building digital
libraries. The chapter describes important digital library standards and protocols used for
digital communication, bibliographic data rendering, record structure, encoding standards to
handle multi-lingual records, information retrieval standards, formats and media types used in
the digital library and digital preservation.
2. Standards and Protocols: Definition and Importance
A protocol is a series of prescribed steps to be taken, usually in order to allow for the
coordinated action of multiple parties. In the world of computers, protocols are used to allow
different computers and/or software applications to work and communicate with one another.
Because computer protocols are frequently formalized by national and international standard
organizations such as ISO and ITU, they are also considered as standards. As such, a protocol
that is accepted by most of the parties that implement it can be considered as standard.
However, every protocol is not a standard, likewise every standard is not a protocol.
Standards are generally agreed-upon models for comparison. In the world of computers,
standards are often used to define syntactic or other rule sets, and occasionally protocols, that
are used as a basis for comparison. (Ascher Interactive, 2007).
Standards support cooperative relationships amongst multiple vendors and implementors and
provide a common base from which individual developments may emerge. Standards make it
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possible to share and collaborate in developments of products and processes across
institutional and political boundaries. Moreover, too many standards for the same products
and processes undermine the utility of having any standard at all. Standard for citing
bibliographic references is a good example since there are numerous rival and incompatible
standards that are used to citing a document, for example the American Psychological
Association, the Modern Language Association, the Chicago Manual of Style, Indian
standards, ANSI Z39.29 (American National Standard for Bibliographic References) and
several other well-known standards that can be used by editors or publishers as their standard.
Standards are supported by a range of national and international organizations, including
professional associations such as the Institute of Electrical and Electronics Engineers (IEEE),
national standard institutions such as the American National Standards Institute (ANSI) or the
British Standards Institution (BSI) or Bureau of Indian Standards, and international bodies
such as the International Organization for Standardization (ISO). The US National
Information Standards Organization (NISO), accredited by ANSI is specifically assigned the
task of preparing standards for library and information science.
A number of important institutions and organizations are actively involved in the
development and promotion of standards relevant to digital libraries. For example, the Digital
Library Federation (DLF), a consortium of libraries and related agencies, as one of its
objectives identify standards for digital collections and network access
(http://www.diglib.org). The DLF operates under the administrative umbrella of the Council
of Library and Information Resources (http://www.clir.org) located in Washington, DC. The
Library of Congress (http://www.loc.gov), plays an important role in maintaining several key
standards such as MARC, and the development of MARC within an XML environment. The
International Federation of Library Associations and Institutions (IFLA) maintains a gateway
– IFLANET Digital Libraries – to resources about a variety of relevant standards
(http://www.ifla.org/II/metadata.htm).
3. Communication Protocols
Communication protocols are predefined sets of prompts and responses which two computers
follow while communicating with each other. Since digital libraries are designed around
Internet and Web technologies, communication protocols such as Transmission Control
Protocol / Internet Protocol (TCP/IP), Hyper Text Transfer Protocol (http) and File Transfer
Protocol (ftp) that are used by the Internet are also used for establishing communication
between clients and servers in a digital library.
3.1

Transmission Control Protocol / Internet Protocol (TCP/IP)

The Internet is a packet-switched network, wherein information to be communicated, is
broken down into small packets. These packets are sent individually using several different
routes at the same time and then reassembled at the receiving end. TCP is the component that
collects and reassembles the packets of data, while IP is responsible for assuring that the
packets are sent to the right destination. TCP/IP was developed in the 1970s and adopted as
the protocol standard for ARPANET, the predecessor to the Internet, in 1983.
TCP/IP is the protocol that controls the creation of transmission paths between computers on
a single network as well as between different networks. The standard defines how electronic
devices (like computers) should be connected to the Internet, and how data should be
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transmitted between them. This protocol is used universally for public networks and many
in-house local area networks. Originally designed for the UNIX operating system, TCP/IP
software is now available for every major kind of computer operating system and is a de facto
standard for transmitting data over networks.
Moreover, the TCP/IP includes commands and facilities that facilitates transfer of files
between systems, log in to remote systems, run commands on remote systems, print files on
remote systems, send electronic mail to remote users, converse interactively with remote
users, manage a network, etc. Fig. 1 and Fig. 2 given below is pictorial depiction of TCP / IP
model.

Fig.1: TCP/IP Model Used for Connecting different Nodes in a Network

Fig.2: TCP/IP Layers Involved in Transmission of a Mail
3.2

Hyper Text Transfer Protocol (http)

The http is the underlying protocol used by the WWW to define how messages are formatted
and transmitted. It needs an http client program (Internet Browser) on one end, and an http
server program on the other end. The protocol is used for carrying requests from clients to the
server and returning pages to the client. It is also used for sending requests from one server
to another. Http is the most important protocol used in the World Wide Web (WWW).
HTTP runs on top of the TCP/IP protocol. Web browsers are HTTP clients that send file
requests to Web servers, which, in turn, handle the requests via an HTTP service. HTTP was
originally proposed in 1989 by Tim Berners-Lee, who was a coauthor of the 1.0 specification
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of http. HTTP, in its 1.0 version was “stateless”, i.e. each new request from a client required
setting-up of a new connection instead of handling all requests from the same client through
the same connection. Moreover, the version 1.0 of the protocol provided for raw data transfer
across the Internet. However, version 1.1 was an improved protocol that included persistent
connections, decompression of HTML files by client browsers, multiple domain names
sharing the same IP address and handling MIME-like messages. Fig. 3 is pictorial depiction
of client-server Interaction using http protocol.

Fig.3: Client-server Interaction using http Protocol
3.3

File Transfer Protocol (ftp)

The File Transfer Protocol (FTP), as its name indicate, is a protocol for transferring files from
one computer to another over a local area network (LAN) or a wide area network (WAN)
such as Internet. It is a common method of moving files between between client and server
over TCP / IP network. The protocol is in existence since 1971 when the file transfer system
was first implemented between MIT machines. FTP provides for reliable and swift exchange
of files with different operating system and machine architecture. There are many Internet
sites that have established publicly accessible repositories of material that can be obtained
using FTP, by logging in using the account name anonymous, thus these sites are called
anonymous ftp servers. Fig. 4 is pictorial depiction of FTP process model.

Fig.4: FTP Process Model
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4. Bibliographic Standards
Bibliographic standards are concerned with the description of contents as well as physical
attributes of documents and non-documents in a library. They are generally very complex
(MARC has some 700 field definitions) and cover the most difficult and intellectual part of
the object definition (Day, 2001) . These definitions are necessary for processing the material
and also for searching it. Most digital libraries software support Dublin Core Metadata Sets
for bibliographic records.
4.1

Machine Readable Catalogue (MARC)

MARC (MAchine-Readable Cataloging) standards are a set of formats for description of
documents catalogued by libraries including books, journals, conference proceedings, CD
ROM, etc. ‘Machine-readable’ essentially means that a computer can read and interpret the
data given in the cataloging record. MARC was developed in 1960s by the US Library of
Congress to create records that can be used by computers and shared among libraries. MARC
contains bibliographic elements for content, physical and process description. By 1971,
MARC formats had become the US national standard and international standard by 1973.
There are several versions of MARC in use around the world, the most predominant being
MARC 21, created in 1999 as a result of the harmonization of U.S. and Canadian MARC
formats, and UNIMARC, widely used in Europe. The MARC 21 family of standards now
includes formats for authority records, holdings records, classification schedules, and
community information, in addition to the format for bibliographic records (Furrie, 2003).
4.2

Dublin Core

The Dublin Core refers to a set of metadata element that may be assigned to web pages so as
to facilitate discovery of electronic resources. Originally conceived for author-generated
description of web resources at the OCLC/NCSA Metadata Workshop held at Dublin, Ohio
in 1995, it has attracted the attention of formal resource description communities such as
museums, libraries, government agencies, and commercial organizations. The Dublin Core
Workshop Series has gathered experts from the library world, the networking and digital
library research communities, and a variety of content specialists in a series of invitational
workshops. The building of an interdisciplinary, international consensus around a core
element set is the central feature of the Dublin Core. A set of 15 core elements in Dublin
Core include: Title, Creator, Subject and Keywords, Description, Publisher, Contributor,
Date, Resource Type, Format, Resource Identifier, Source, Language, Relation, Coverage,
Rights Management. (Baker, 1998).
4.3

BIB-1

BIB-1 is a simplified record structure for online transmission. It is essentially a sub-set of
MARC. It is the original format for transmission of records within a Z39.50 dialogue between
two systems. It has elements that are mappable to both MARC and the Dublin Core (Library
of Congress, 2007).
4.4

Text Encoding Initiative (TEI)

The initiative provides a scheme for encoded text so that parts of it such as the start and end
of lines, paragraph, pages, chapters, acts, and so on can be marked. Thus such text can be
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processed to produce accurate indexes for searching. Other features of the text both
grammatical and linguistic and also content indicating such as the actors in a play can be
identified allowing for a rich analysis. These rules require that the actual text be marked up
with SGML encoding (TEI, 2013).
4.5

Electronic Archival Description (EAD)

An encoding scheme devised within the SGML framework to define the content description
of documents and other archival objects. It is defined with a minimum number of descriptive
elements, but in an extensible fashion. It is designed to create descriptive records which will
assist in searching for the original material in a number of ways (Library of Congress, 2007).
4.6

Metadata Encoding and Transmission Standard (METS)

METS has the task of encoding descriptive, administrative and structural metadata for objects
in a digital library to facilitate the management of such documents within a repository and
their exchange between repositories. It is maintained by the Network Development and
MARC Standards Office of the Library of Congress (http://www.loc.gov/standards/mets) and
is an initiative of the Digital Library Federation, mentioned earlier in the Chapter (Library of
Congress, 2013). The METS format has seven major sections:
i.

The METS Header contains metadata describing the METS document itself, including
such information as creator or editor.

ii. The Descriptive Metadata section points to descriptive metadata external to the METS
document (such as a MARC record in an OPAC or an EAD finding aid on a web server),
or contain internally embedded descriptive metadata, or both.
iii. The Administrative Metadata section provides information about how the files were
created and stored, intellectual property rights, the original source from which the digital
library object document derives, and information regarding the provenance of the files
comprising the digital library object (that is master/derivative file relationships, and
migration / transformation information). As with Descriptive Metadata, Administrative
Metadata may be either external to the METS document, or encoded internally.
iv. The File section lists all the files containing content that form part of the digital
document.
v.

The Structural Map provides a hierarchical structure for the digital library document or
object, and links the elements of that structure to content files and metadata that pertain
to each element.

vi. The Structural Links section of METS allows METS’ creators to record the existence of
hyperlinks between nodes in the hierarchy outlined in the Structural Map. This is of
particular value when using METS to archive websites.
vii. The Behaviour section associates executable behaviours with content in the document.
4.7

Metadata Object Description Schema (MODS)
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The Metadata Object Description Schema was developed as a descriptive metadata scheme
oriented toward digital objects, and drawing from the MAchine Readable Cataloging (MARC
21) Format. The scheme is reasonably usable, fairly refined as it provides descriptive
metadata for digital objects by regrouping the MARC fields, adding a few new ones, and
translating the numeric codes to readable English in XML.
MODS has gone through intense development, version 3.1 was released 27 July 2005, and
version 3.2 was released 1 June 2006. In addition, MODS was adopted by the Digital Library
Federation (DLF) for their Aquifer Project which is seeking to develop the best possible
methods and services for federated access to digital resources. DLF intends to use MODS to
replace Dublin Core for descriptive metadata for digital objects in the digital library world,
for MODS allows more specification of contents and better clarification of the various
elements than does Dublin Core (Library of Congress, 2013).
5. Record Structure
Record structure define the physical and logical structure of the record which holds the data.
A typical bibliographic record may contain multiple fields of variable length, which may
occur more than once (repeatable). Except for proprietary structures, there is really only one
structure used for bibliographic data of any complexity. These formats facilitate exchange of
data between systems and are not intended for human consumption. Most digital library
software support ISO 2709 for structure for individual records which is well-suited to
handling the MARC format.
5.1

ISO 2709 / Z39.2

ISO 2709 / Z39.2 defines a very flexible structure for individual records (originally for tape
storage) and is exceptionally well-suited to handling the MARC format. The two standards
were developed together but 2709 can be the structure of almost any type of record. The main
strength of 2709 is its ability to handle variable length fields and records where the
occurrence of fields is also variable.
6. Encoding Standards
The encoding deals with the way individual characters are represented in the files and
records. It is concerned with text within records almost exclusively. Most digital library
software supports ASCII as well as Unicode to support multilingual requirements.
6.1

Unicode

Unicode is a universal encoding scheme using 16 bits to represent each character. It has the
advantages of being simple, complete, and is being widely adopted. Its disadvantage is that
all characters take twice as much space even for single language data. However, disk storage
is getting cheaper (text is very small compared to images and video) and there are ways of
simply and speedily compressing the data in storage. Unicode is controlled by the Unicode
Consortium and is the operational equivalent of the ISO-10646 standard. Note that 10646
also defines 32 bit characters, but these are not in any general use (Unicode Consortium,
2013).
6.2

ASCII
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There are a wide variety of 8 bit character encoding in use round the world, but the most
common is that of the American Standard Code for Information Interchange (ASCII). The
ASCII defines all the characters necessary for English and many special characters,. This
code has been used as the basis for most other 8 bit codes, the “lower” 128 are left alone
(they contain the Latin alphabet, numbers, control codes and some special characters) and
the “top” 128 characters are used for a second language. Thus, there is a universal
compatibility at the “low” 128 level and almost none for the rest. IBM / Microsoft produced a
number of “National variants” for the PC DOS operating system and these have a large
measure of acceptance through wide distribution however they are only a manufacturer’s
standard.
7. Information Retrieval Standards
7.1

Z39.50 or ISO 23950

Z39.50 is an ANSI / NISO standard for information storage and retrieval. It is a protocol
which specifies data structures and interchange rules that allow a client machine to search
databases on a server machine and retrieve records that are identified as a result of such a
search. Z39.50 protocol is used for searching and retrieving bibliographic records across
more than one library system. This protocol is not used by the Internet search engines (they
use http). It is more complex and more comprehensive and powerful than searching through
http. Z39.50 has been extended to allow system feedback and inter-system dialogue. Like
most applications working under client-server environment, Z39.50 needs a Z39.50 client
program on one end, and a Z39.50 server program on the other end.
Z39.50 protocol was originally designed to facilitate searching of very large bibliographic
databases like OCLC and the Library of Congress. However, the protocol is now used for a
wide range of library applications involving multiple database searching, cataloguing, interlibrary loan, online items ordering, document delivery and reference services. With the rapid
growth of Internet, the Z39.50 standard has become widely accepted as a solution to the
challenge of retrieving multimedia information including text, images, and digitized
documents (Wikipedia, 2009).
The name Z39 came from the ANSI committee on libraries, publishing and information
services which was named Z39. NISO standards are numbered sequentially and Z39 is the
50th standard developed by the NISO. The current version of Z39.50 was adopted in 1995
superseding earlier versions adopted in 1992 and 1988. Fig. 5 is a pictorial depiction of
Z39.50 model of information retrieval.
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Fig.5: Z39.50 Model of Information Retrieval
7.2

Search/Retrieve Web Service (SRW) and Search/Retrieve via URL (SRU)

SRW and SRU are web services-based protocols for querying Internet indexes or databases
and retrieving search results. Web services essentially send requests for information from a
client to a server. The server reads the input, processes it, and returns the results as an XML
stream back to the client essentially in two flavours: REST (Representational State Transfer)
and SOAP (Simple Object Access Protocol). SRW provides a SOAP interface to queries, to
augment the URL interface provided by its companion protocol Search / Retrieve via URL
(SRU). Queries in SRU and SRW are expressed using the Contextual Query Language
(CQL). (Morgan, 2004).
A REST-based web service usually encodes commands from a client to a server in the query
string of a URL. Each name / value pair of the query string specifies a set of input parameters
for the server. Once received, the server parses these name / value pairs, does some
processing using them as input, and returns the results as an XML stream. The shape of the
query string as well as the shape of the XML stream are dictated by the protocol. By
definition, the communication process between the client and the server is facilitated over an
HTTP connection.
SOAP-based web services work in a similar manner, except the name / value pairs of SOAP
requests are encoded in an XML SOAP 'envelope'. Similarly, SOAP servers return responses
using the SOAP XML vocabulary. The biggest difference between REST-based web services
and SOAP requests is the transport mechanism. REST-based web services are always
transmitted via HTTP.
SRW is a SOAP-based web service, SRU is a REST-based web service. While, REST-based
web services encode the input usually in the shape of URLs, SOAP requests are marked up in
a SOAP XML vocabulary.

7.3

Open Archives Initiatives-Metadata Harvesting Protocol (OAI-PMH)
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The Open Archives Initiatives-Metadata Harvesting Protocol (OAI-PMH) (Open Archives,
2008) defines protocols that support creation of interoperable digital libraries allowing
remote archives to access its metadata using an “open” standard. The OAI-PMH supports
streaming of metadata from one repository to another and its harvesting by a service provider.
A service provider can harvest metadata from various digital repositories distributed across
universities and institutions to provide services such as browsing, searching, alert or
annotation. In essence, the OAI-PMH works in a distributed mode with two classes of
participants, i.e. Data providers (Domain-specific Digital Repositories and Institutional
Repositories) and Service Providers or specialized search engines:
• Data Providers: Data providers are OAI-compliant institutional repositories or domainspecific digital repositories set-up by the institutions and universities. IRs use OAIcompliant software that supports the OAI-PMH. The OAI-PMH protocol enable data
providers (repositories) to expose structured metadata of publications stored in repositories
to the Internet, so that it can be harvested by service providers.
• Service Providers: Service providers, or harvesters issue OAI-PMH requests to data
providers (i.e. OAI-compliant digital repositories) in order to harvest metadata so as to
provide value-added services. The metadata stored in the data provider’s database is
transferred in bulk to the metadata database of the service providers.
Fig. 6 is a pictorial depiction of OAI-PMH architecture.
Data Provider
(Repository)

Data Provider
(Repository)

Data Provider
(Repository)

Metadata
Transfer

Document Transfer
Service Provider
(Harvester)

Metadata database
Metadata searching

Fig.6: The OAI-PMH Architecture
7.4

Open URL

OpenURL (Wikipedia, 2006) is a versatile linking standard that use metadata (instead of an
object identifier such as DOI) for generating dynamic link by passing metadata about a
resource to a resolver program. It consists of two components, i.e. the URL of OpenURL
resolver followed by a description of the information object consisting of a set of metadata
elements (e.g. author, journal issue no., volume, year, etc.).
For OpenURL to work, a library is required to setup a resolution server with information on
full-text journals accessible to the library with their link as well as how to link to local print
holdings and other local services. The information provider (or publisher) must also be
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OpenURL-enabled to redirect the linking request to the local resolution server. A “link
resolver” or “link-server”, parses the elements of an OpenURL and provides links to
appropriate services as identified by a library. OpenURL link allows access to multiple
information services from multiple resources, including full-text repositories, abstracting,
indexing, and citation databases, online library catalogues, document delivery service and
other web resources and services.
When a user clicks at an OpenURL link, he / she is directed to OpenURL resolver. The
resolver, based on the services availed by the library provides him an HTML page consisting
of a site’s links to resources from where user can access the resource (full-text from
publisher’s site, DDS, Aggregators, etc). The user selects an appropriate service, clicks on the
link that takes him to the site of service provider. Fig. 7 is a pictorial depiction of functioning
of open URL

Fig.7: How OpenURL Works?
OpenURL was developed by Herbert van de Sompel, a librarian at the University of Ghent.
His link-server software, SFX, was purchased by the library automation company Ex Libris
which popularized OpenURL in the information industry. Many other companies now market
link server systems, including Openly Informatics (1Cate -acquired by OCLC in 2006),
Endeavor Information Systems, Inc. (Discovery: Resolver), SerialsSolutions (ArticleLinker),
Innovative Interfaces, Inc. (WebBridge), EBSCO (LinkSource), Ovid (LinkSolver),
SirsiDynix (Resolver), Fretwell-Downing (OL2), TDNet (TOUR), Bowker (Ulrichs Resource
Linker) and KINS (K-Link).
The National Information Standards Organization (NISO), has developed OpenURL and its
data container (the ContextObject) as international ANSI standard Z39.88.
8. Formats and Media Types in Digital Library
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A defined arrangement for discrete sets of data that allow a computer and software to
interpret the data is called a file format. Different file formats are used to store different
media types like text, images, graphics, pictures, musical works, computer programs,
databases, models and designs, video programs and compound works combining many type
of information. Although almost every type of information can be represented in digital form,
a few important file formats for text and images typically applicable to a library-based digital
library are described here. However, every object in a digital library needs to have a name or
identifier which distinctly identifies its type and format. This is achieved by assigning file
extensions to the digital objects. The file extensions in a digital library typically denotes
formats, protocols and rights management that are appropriate for the type of material.
Information contents of a digital library, depending on the media type it contain, may include
a combination of structured / unstructured text, numerical data, scanned images, graphics,
audio and video recordings.
8.1

Formats and Encoding used for Text

Text-based contents of a digital library can be stored and presented as i) simple text or ASCII
(American Standard Code for Information Interchange; ii) unstructured text; and iii)
Structured text (SGML or HTML or XML).
8.1.1. Simple Text or ASCII
Simple text or ASCII (American Standard Code for Information Exchange) is the most
commonly used encoding scheme used for facilitating exchange of data from one software to
another or from one platform to another. “Full-text” of articles from many journals has been
available electronically through online vendors like DIALOG and STN in this format for over
two decades. Typically what is stored in the text of each article, broken into paragraphs,
along with bibliographic information is a simple tagged information.
Simple text or ASCII is compact, economic to capture and store, searchable, inter-operable
and is malleable with other text-based services. On the other hand, the simple text or ASCII
can not be used for displaying complex tables or mathematical formulas, photographs,
diagrams, graphics, special characters can not be displayed in ASCII. ASCII format does not
store text formatting information, i.e. italics, bold, font type, font size or paragraph
justification information. Simple text or ASCII in many ways is inadequate to represent
many journal articles because of the reasons mentioned above. Although simple text or
ASCII is extremely useful for searching and selection, its inability to capture the richness of
the original makes it an interim step to structured text formats.
8.1.2. Structured Text Format
Structured text attempt to capture the essence of documents by “marking-up” the text so that
the original form could be recreated or even produce other forms such as ASCII. Structured
text format have provision to embed images, graphics and other multimedia formats in the
text. SGML (Standard Generalized Markup Language) is one of the most important and
popular structured text format. ODA (Office Document Architecture) is a similar and
competing standard. SGML is an international standard (ISO, 1986) around which several
related standards are built. SGML is a flexible language that gave birth to HTML (Hypertext Markup Language), de facto markup language of the World Wide Web, to control the
13

display format of documents and even the appearance of the user interface for interacting
with the documents. Extensible Markup Language (XML) is derived from SGML to
interchange structured documents on the web. Like SGML, XML also deals with the
structure of document and not its formatting. The Cascading Style Sheet (CSS) developed for
HTML would also function for XML to take care of formatting and appearance. Unlike
HTML, XML allows for the invention of new codes. Unlike SGML, XML always requires
explicit end tags that make it a lot easier to write tools and browsers.
Like simple text or ASCII, structured text can be searched or manipulated. It is highly
flexible and suitable both for electronic and paper production. Well-formatted text increase
visual presentation of textual, graphical and pictorial value of information. Structured
formats can easily display complex tables and equations. Moreover, the structured text is
compact in comparison to the image-based formats, even after including embedded graphics
and pictures.
Besides SGML and HTML, there are other formats used in digital library implementation.
TeX, used for formatting highly mathematical text is one such format which allows greater
control over the resulting display of document, including reviewing the formatting of errors.
8.1.3. Page Description Language (PDL)
Page Description Language (PDLs), such as Adobe’s PostScript and PDF (Portable
Document Format) are similar to image but the formatted pages displayed to the user are textbased rather than image-based. PostScript and PDF formats can easily be captured during the
typesetting process. PostScript is especially easy to capture since most of the systems
automatically generate it and conversion program, called Acrobat Distiller, can be used to
convert PostScript file into PDF files. The documents stored as PDF require Acrobat Reader
at the user’s end to read or print the document. The Acrobat Reader can be downloaded free
of cost from the Adobe’s Web Site.
Acrobat's Portable Document Format (PDF) is a by-product of PostScript, Adobe's pagedescription language that has become the standard way to describe pages electronically in the
graphics world. While PostScript is a programming language, PDF is a page-description
format.
8.2

Page Image Format

The digitally scanned images are stored in a file as a bit-mapped page image, irrespective of
the fact that a scanned page contains a photograph, a line drawing or text. The bit-mapped
page image can be created in dozens of different formats depending upon the scanner and its
software. National and international standards for image-file formats and compression
methods exist to ensure that data will be interchangeable amongst systems. An image file
stores discrete sets of data and information allowing a computing system to display, interpret
and print the image in a pre-defined fashion. An image file format consists of three district
components, i.e. header which stores information on file identifier and image specifications;
Image data consisting of look-up table and image raster and lastly footer that signals file
termination information. While bit-mapped portion of a raster image is standardized, it is the
file header that differentiate one format from another.
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TIFF (Tagged Image File Format) is the most commonly used page image file format and is
considered to be the de facto standard for bitonal images. Some image formats are propriety
developed by a commercial vendor and require a specific software or hardware for display
and printing. Images can be coloured, grey-scale or black and white (called bitonal). They
can be uncompressed (raw) or compressed using several different compression algorithms.
Image files are much larger than text files, thus compression is necessary for their economic
storage. A compression algorithm reduces a redundant string such as one or more rows of
white bits, to a single code. The standard compression scheme for black and white bitonal
image is the one developed by the International Telecommunications Union (formerly
Consultative Committee for International Telephony & Telegraphy (CCITT) for group 4 fax
images, commonly referred to as CCITT Group 4 (G-4) or ITU-G-4. An image created as a
TIFF and compressed using CCITT Group 4 is called a TIFF G4 which is the de facto
standard for storing bitonal images.
Some of the formats mentioned above are maintained and developed by international
organizations such as the International Standards Organization (ISO), the International
Telecommunications Union (ITU).
9. Preservation Standards
The digital preservation metadata is a subset of metadata that describes attributes of digital
resources essential for its long-term accessibility. Preservation metadata provides structured
ways to describe and record information needed to manage the preservation of digital
resources. In contrast to descriptive metadata schemas (e.g. MARC, Dublin Core), which are
used in the discovery and identification of digital objects, preservation metadata is sometimes
considered as a subset of administrative metadata design to assist in the management of
technical metadata for assisting continuing access to the digital content. Preservation
metadata is intended to store technical details on the format, structure and use of the digital
content, the history of all actions performed on the resource including changes and decisions,
the authenticity information such as technical features or custody history, and the
responsibilities and rights information applicable to preservation actions. The scope and
depth of the preservation metadata required for a given digital preservation activity will vary
according to numerous factors, such as the “intensity” of preservation, the length of archival
retention, or even the knowledge base of the intended user community.
9.1

PREMIS (PREservation Metadata: Implementation Strategies)

The OAIS Framework prompted interest in moving it toward a more implementable status.
To achieve this objective, OCLC and RLG sponsored a second working group called
PREMIS (PREservation Metadata: Implementation Strategies). Composed of more than thirty
international experts in preservation metadata, PREMIS sought to: i) define a core set of
implementable, broadly applicable preservation metadata elements, supported by a data
dictionary; and ii) identify and evaluate alternative strategies for encoding, storing, managing,
and exchanging preservation metadata in digital archiving systems. In September 2004,
PREMIS released a survey report describing current practice and emerging trends associated
with the management and use of preservation metadata to support repository functions and
policies. The final report of the PREMIS Working Group was released in May 2005. The
PREMIS Data Dictionary is a comprehensive, practical resource for implementing
preservation metadata in digital archiving systems. It defines implementable, core
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preservation metadata, along with guidelines and recommendations for management and use.
PREMIS also developed a set of XML schema to support use of the Data Dictionary by
institutions managing and exchanging PREMIS conformant preservation metadata.
9.2

Open Archival Information System (OAIS)

OAIS describes all the functions of a digital repository: how digital objects can be prepared,
submitted to an archive, stored for long periods, maintained, and retrieved as needed (Library
of Congress, 2013). It does not address specific technologies, archiving techniques, or types
of content. RLG built on the OAIS model in our digital preservation projects such as
PREMIS and Digital Repository Certification. The OAIS Reference Model was developed by
the Consultative Committee for Space Data Systems (CCSDS) as a conceptual framework
describing the environment, functional components and information objects associated with a
system responsible for the long term preservation of digital materials. The metadata in OAIS
Model plays an essential role in preserving digital content and supporting its use over the
long-term. The OAIS information model implicitly establishes the link between metadata and
digital preservation – i.e., preservation metadata. The OAIS reference model provides a highlevel overview of the types of information needed to support digital preservation that can
broadly be grouped under two major umbrella terms called i) Preservation Description
Information (PDI); and ii) Representation and Descriptive Information.
10. Summary
The chapter introduces standards and protocols, their role and importance in building digital
libraries. The chapter elaborates upon important digital library standards and protocols used
for digital communication (i.e. TCP / IP, http and FTP), bibliographic standards (i.e. MARC,
Dublin Core, BIB-I, TEI, EAD, METS and MODS), record structure (i.e. ISO 2709 / Z39.2),
encoding standards (Unicode and ACII), information retrieval standards (i.e. Z39.50, SRW/
SRU, SOAP, REST, OAI-PMH and Open URL), formats and media types used in digital
library and digital preservation including unstructured text formats (ASCII), structured text
formats (i.e. SGML, XML, ODA, HTML and TeX), Page Description Language (PDL) (i.e.
Adobe’s PostScript and PDF), Page Image Formats (i.e. TIFF, Image PDF, JPEG, etc.) and
preservation standards such as PREMIS and OAIS.
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MODULE-22
IPR AND COPYRIGHT ISSUES

IPR and Copyright Issues

I.

Objectives

The objective of this lesson is to impart knowledge and create awareness on the following
aspects of digital library and Intellectual Property Rights, more specifically the copyright issues
involved in developing and managing digital library collections and how to handle the process of
obtaining rights.
•
•
•
•
•
•
•
•
•
•
•
•
II.

What is digitisation and digital library?
What are the digital objects?
What are the components of Digital Library?
Steps involved in planning for Digital Library
What constitutes Intellectual Property Rights?
What are Copyrights?
Importance of managing copyright in digitisation or developing digital collection
How to identify what is covered or not covered under the copyright
How do we deal with fair use provisions while digitisation?
How to identify the materials available in public domain?
How to obtain copyright permissions & manage written agreements?
What is Creative Commons License & its importance in digitisation?
Learning Outcome

After going through this lesson, learners would get an idea about different aspects involved in
Intellectual property rights in digital environment. They would develop understanding of
copyright and managing issues involved in digitising the collection from print to digital. They
would also get an idea about Creative Common License and context of its application.
III.

Structure

1. Introduction
2. Digital Library and Digital Collection: Definitions
2.1 Types of Digital Collection
2.2 Components of Digital Library
2.3 Planning for a Digital Library
3. What is Intellectual Property Rights?
3.1. What is Copyright?
3.2. Indian Copyright Act
3.3. Managing Copyright Issues in Digital Library
4. International Copyright Treaties and their Status
5. Summary
6. References
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1. Introduction
The information and communication technologies or the digital technologies enables the easy
transmission, access and retrieval of various digital contents and materials available in libraries
over the Internet, on-line through interactive networks. Providing access to books on shelves in
library and to provide access to electronic resources/digital materials are totally different. While
collecting, preserving and providing access to digital resources, it is a great concern to achieve
an appropriate balance between copyright owners and users, which is also a topic of worldwide
discussions from a legal perspective in academic and library fraternity. The very purpose of a
digital library or digital archive is to collect, ensure long-term preservation or to provide an easy
and convenient means of access to its subject matter. But, the manner in which the digital library
will acquire contents/copies, as well as who/how will have access to the contents, from where,
and under which terms and conditions, are all factors critical to determining the copyright
implications for works to be included in it. To understanding the copyright issues and proper
safeguarding of it is a very complex task for libraries and library professionals worldwide. The
goal of this module is to provide its reader basic information about the copyright law, its related
rights, issues to consider before/after for planning and developing any digital library or digital
collections.
2. Digital Library and Digital Collection: Definitions
Digitization is a process of converting the content of physical media (analog) in to digital
format.
Digital Library
An informal definition of a digital library is a “managed collection of information, with
associated services, where the information is stored in digital formats and accessible over a
network” (William Arms, Digital Libraries, 1999)
“A focused collection of digital objects, including text, video, and audio, along with methods for
access and retrieval, and for selection, organization, and maintenance of the collection”. (Witten
and Bainbridge, How to Build a Digital Library 2003)
Digital Objects
The digital library consists of objects like still images- photographs; textual documents-books,
journals, thesis etc, ; moving images-video; audio; raw data files- statistical; complex objectscombination of more than one and others materials which are worth the use.
Digital Collection
The digital collection consists of digital objects that are selected and organised to facilitate their
access and use and good digital collections include metadata used to describe and manage them
including copyright cleared (NISO: A Framework of guidance for building good collections
2007).
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2.1 Types of Digital Collection
There are mainly two types of documents covered in the digital library. One is born digital which
means the documents is generated in digital form while it was created and there may or may not
be parallel document in print form. The second one is converted from print to digital using all
required technological tools and preserved for future use.
2.2 Components of Digital Library
Following are the four essential elements for a digital library:
•
•
•
•

Content- collection & metadata
Technology- Enabling tools
Users – user interface
Services- digital library services in different form & varieties

Developing collection needs clearance of intellectual property rights specifically copyrights of
the respective authors or owners of the rights.
2.3 Planning for a Digital Library
Planning for digital library or developing digital collection involves following major steps:
•
•
•
•
•
•
•
•
•
•

Defining set of goals and scope of the digital library collections
Critical evaluation and selection of reading materials to be digitized
Obtaining copyrights or permission to digitize the resource
Defining project objectives and milestones as the work of digitization progresses
Determining technologies required with clear specifications ( both hardware and
software)
Creating workflows so that redundancy can be avoided
Preparing budget required to execute digitization work
Implementing or executing the digitization work
Evaluating the whole work of digitization done
Evaluating the usefulness of the digitized collections

In this entire process, obtaining copyright clearance for every document being digitized is
considered as an important task without which developing digital collection or digital library
cannot be achieved.
3. What is Intellectual Property Rights?
Intellectual Property Rights (IPR) is not a new concept. It is believed that IPR initially started in
North Italy during the Renaissance era. In 1474, Venice issued a law regulating patents
protection that granted an exclusive right for the owner. The copyright dates back to 1440 A.D.
when Johannes Gutenberg invented the printing press with replaceable/moveable wooden or
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metal letters. Late in the 19th century, a number of countries felt the necessity of laying down
laws regulating IPR.
Intellectual Property (IP) refers to creations of the mind: inventions; literary and artistic works;
and symbols, names and images used in commerce.
Intellectual Property Rights refers to the protection of creations of the mind, which have both a
moral and a commercial value. IPR typically grants the author of an intellectual creation
exclusive rights for exploiting and benefiting from their creation.
Intellectual property is divided into two categories:
Industrial Property includes patents for inventions, trademarks, industrial designs and
geographical indications.
Copyright covers literary works (such as novels, poems and plays), films, music, artistic works
(e.g., drawings, paintings, photographs and sculptures) and architectural design. Rights related to
copyright include those of performing artists in their performances, producers of phonograms in
their recordings, and broadcasters in their radio and television programs.
Database Rights: Database rights is granted to a person, who funds, select and arranges the
content into a database. There need to substantial investment in obtaining, verifying and
presentation of the contents of the database. The rights last for 15 years and further its changes
get protected by another 15 years by making it continually protected.
Intellectual property rights are like any other property right. They allow creators, or owners, of
patents, trademarks or copyrighted works to benefit from their own work or investment in a
creation. Some of the IPR are outlined below:
Trademark: A trademark is a sign that individualizes the goods or services of a given enterprise
and distinguishes them from those of competitors. Under the IPR protection law, a trademark
must be distinctive, and not deceptive, illegal or immoral.
Geographical Indication: A geographical indication is basically a notice stating that a given
product originates in a given geographical area.
Industrial Design or Model: It is the aesthetics and ergonomics of a product. It consists of
three-dimensional elements, such as the creation of the product’s shape, or two- dimensional
ones, such as graphics, patterns and colors.
Patent: Patent is an exclusive right granted by law to an inventor or assignee to prevent others
from commercially benefiting from his/her patented invention without permission, for a limited
period of time in exchange for detailed public disclosure of patented invention.
Trade Name: A trade name or business name is a name that uniquely distinguishes a business
from others.
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Trade Secret: A trade secret is any information of commercial value concerning production or
sales operations which is not generally known. The owner of a trade secret must take reasonable
measures to maintain its confidentiality.
Integrated Circuit: A product, in its final form or intermediate form, in which the elements, or
at least one of which is an active element, and whereby the interconnections are integrally
formed in and/or on a piece of material, which is intended to perform an electronic function.
Related Right: Related Rights or Neighbouring Rights are rights that in certain respects
resemble copyright. The purpose of related rights is to protect the legal interests of certain
individuals, namely performers, producers and broadcasters, and to help them deliver their
message to the public.
3.1 What is Copyright?
The Copyright is a right given by the law to creators of literary, dramatic, musical and artistic
works and producers of cinematograph films and sound recordings. In fact, it is a bundle of
rights including, inter alia, rights of reproduction, communication to the public, adaptation and
translation of the work.
Copyright includes:
The reproduction right (the right to make copies): For purposes of the reproduction right, a
"copy" of a work is any form in which the work is fixed and from which it can be perceived,
reproduced, or communicated, either directly or with the aid of a machine.
The right to create adaptations, or derivative works: A "derivative work" is a work that is
based on a copyrighted work, but contains new material that is original in the copyright sense.
For example, Windows 2000 is a derivative work based on Windows 98.
The right to distribute copies of the work to the public: The distribution right is limited by the
"first sale doctrine," which provides that the owner of a particular copy of a copyrighted work
may sell or transfer that copy. In other words, the copyright owner, after the first sale of a copy,
cannot control the subsequent disposition of that copy.
The right to perform the work publicly: To "perform" a work means to recite, render, play,
dance, or act it, with or without the aid of a machine. For e.g. a live concert is a performance of a
musical composition, as is the playing of a CD on which the composition is recorded.
The right to display the work publicly: To perform or display a work "publicly" means to
perform or display it anywhere that is open to the public or anywhere that a "substantial number
of persons outside of a normal circle of a family and its social acquaintances is gathered." It does
not matter whether members of the public receive the performance at the same time or different
times, at the same place or different places. Making a work available to be received or viewed by
the public over an electronic network is a public performance or display of the work.
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However, the copyright law distinguishes between ownership of a copy of a work (even the
original copy, if there is only one) and ownership of the copyright rights. In context of a library,
a library that acquires a book does not thereby automatically acquire the right to reproduce it. It
just own only the physical copy and not the copyright rights associated with the physical book.
3.2 Indian Copyright Act
The Indian Copyright Act, 1957 came into effect in independent India from January 1958. It has
its origin from Indian Copyright Act 1847 enacted during East India Company. The Copyright
Act, 1957 borrowed extensively from the new Copyright Act of the United Kingdom of 1956.
Further, this Act has been amended five times since then, i.e., in 1983, 1984, 1992, 1994 and
1999, with the amendment of 1994 being the most substantial. The Copyright Act, 1957
continues with the common law traditions. The 1999 amendments have the Indian Copyright Act
fully compatible with Trade-Related Aspects of Intellectual Property Rights (TRIPS) agreement.
Also, India is signatory to both the International Copyright Conventions i.e. the Berne
Convention of 1986, and Universal Copyright Convention of 1952. The MHRD, Government of
India has constituted a "Copyright Enforcement Advisory Council" to look after copyright issues
and its proper implementation.
3.3 Managing Copyright Issues in Digital Library
It is important for the professionals to understand and adhere to copyright issues involved in
developing digital collection (s) as part of their digital library. Any document which is added as
part of digital library and access is provided for wider use on the Internet has to have copyright
cleared or one has to ensure that it does not violate copyrights of the author or the owner of the
rights. Following are some the ways how one could manage copyright related issues:
Fair use: If resources to be added have provision stating that it is being used for non-commercial
activities such as research, private or individual study, academic purpose, writing reviews and
criticisms etc.
The fair dealing/use approach followed in India under "the Copyright Act 1957" is clearly limited
towards the purposes of:
•
•
•

private or personal use, including research,
criticism or review, and
reporting of current events and current affairs, including the reporting of a lecture
delivered in public.

Documents in public domain: Some of the often used documents which are considered for
addition in the digital library and if they happen to be available in the public domain as a policy
for wider use, one can safely add these to the collection.
Written agreements & permissions: Documents considered for digitisation but copyright rests
with authors or publisher, one will have seek the written agreement with certain clear terms and
condition. Then only such documents could be added to the collection.
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Licensed resources: There are certain documents where copyright holders have clearly stated
what can be done with such documents and what cannot be done. Depending on the stated policy
or licenses, one can consider adding documents to digital library.
Creative Commons: Presently, number of documents are generated in electronic only format.
These are generated by individuals, institutions, associations, funding agencies, government
departments and others. Considering either as policy mandate or other factors which favour
authors and users, these documents are made available under any one of the six Creative
Commons licenses. Depending on these licenses, one may decide to include documents in the
digital collection. Mostly, all of these licenses encourage wider usage with due
acknowledgement or credits to authors.
Deming Zhou has discussed and raised specific issues of IPR in digital context on Chinese
copyright protection system, which may also relevant in the Indian context. The advent of digital
technology has greatly accelerated the dissemination and distribution of information with great
speed and accuracy. It is much easier to disseminate literary, artistic and scientific work to a very
large community of Internet users and users of electronic media. At the same time, it poses some
problems and issues for consideration. The major issues are:
•
•
•
•
•
•
•
•
•
•

Is digitization to be considered as similar to reproduction, for example using Xerox
machine?
Is digitization a deductive activity such as translation from one language to another?
Can transmission of digitized documents through Internet be considered as commercial
distribution or public communication similar to broadcasting?
Is the principle of exhaustion of the distribution right still effective in the digital age?
Can we consider a database as a special collected work that should be protected by the
copyright law or it can be considered as a special work requiring specific legislation for
its protection?
What can be considered as ―Faire use in the Internet environment?
What are the concerns of the library community?
In the digital context if access could be technologically restricted by the copyright owner,
how could the public exercise fair use with regard to those work?
Whether libraries should be prevented from employing digital technology to preserve
work by making three copies-an archival copy, a master copy and a use copy?
Whether Internet Service Providers (including libraries and educational institutions)
should be liable for copyright infringement merely because they facilitated the
transmission of digital data (Zeroes and Ones) that translated into another party‘s
copyrighted work.

All the above issues mentioned are specific to the library community. The libraries as a service
oriented organisation have allowed their users to read a document, to browse through the whole
collection; to search through the library catalogue; to supply Xerox copy for specific individual
research and education purpose; to procure photocopies of articles from other libraries or
clearing centres; to widely distribute the re-produced copies of documents requiring public
awareness and to provide inter library loan service. Whether all these activities will continue in
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the digital age? If digitization is considered as reproduction, it is clear that in digitization the
initial work is merely changed into the digital form and the process of changing is accomplished
by a machine, without any creativity. At the same time if it is considered as a translation from
one language to another, the digitization is also a change from natural language of humans in to
binary language of machine. In digitization however, there is no creativity involved and it could
be considered as an activity similar to reprography. The copyright protects creative works.
Simply transformation in to the digital form of an original document cannot be considered as
creative.
Further, there is an increasing shift away from the model of the library as a physical
repository/archive of information artefacts to provision of licensed access to digital resources.
Libraries are dealing with many e-books, e-journals publishers and vendors (the rights holders);
negotiating and signing contracts / agreements to get access to e-resources by paying
subscription fees for a specified limited time. Copyrights are moreover now being replaced by
contracts / agreements in between libraries and publishers. There, libraries could ask rights
holders for permission to copy those subscribed e-resources for preservation purposes or for
perpetual access to those resources. However, clearing rights for the preservation of digital
materials is likely to be resource intensive, difficult and very time consuming.
Model licences could reduce the burden on libraries and publishers. The JISC Model Licence for
Journals allows the licensee to make backup copies of the licensed material in order to make
them accessible locally. The publisher undertakes to provide access to the archive of subscribed
material once a subscription ends. However, this relies on other players i.e. libraries or
institutions to take full responsibility for and ensure preservation. Alternatively, the publisher
may provide the former licensee with an archival copy of the material that was subscribed to, in a
mutually agreed format.
4. International Copyright Treaties and their Status
The World Intellectual Property Organization (WIPO), a specialized agency of under the
umbrella of United Nations (UN), is responsible for administering 23 international treaties that
cover various aspects of intellectual property protection. Currently, WIPO have currently 188
signatory member states.
The main convention and treaties related to copyright protection are:
Berne Convention: The Berne Convention for the Protection of Literary and Artistic Works,
usually known as the Berne Convention, is an international agreement governing copyright,
which was first accepted in Berne, Switzerland, in 1886. As of May 2016, there are 171 states
that are parties to the Berne Convention. This includes 170 UN member states plus the Holy See.
It assists the nationals of its member states with international protection for such works as
novels, poems and plays, songs and musicals, paintings, sculptures and architectural works.
Universal Copyright Convention: The Universal Copyright Convention (UCC), adopted in
Geneva, Switzerland, in 1952, was developed by United Nations Educational, Scientific and
Cultural Organization (UNESCO) as an alternative to the Berne Convention for those states
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which disagreed with aspects of the Berne Convention, but still wished to participate in some
form of multilateral copyright protection. These states included developing countries as well as
the United States and most of Latin America. Under this, each member state undertakes to
provide for the adequate, effective protection of the rights of authors and other copyright
proprietors in literary, scientific and artistic works including writings, musical, dramatic and
cinematographic works, paintings, engravings and sculpture.
Rome Convention: The Rome Convention for the Protection of Performers, Producers of
Phonograms and Broadcasting Organisations was accepted by members of BIRPI, the
predecessor to the modern World Intellectual Property Organization, on 26 October 1961. The
agreement extended copyright protection for the first time from the author of a work to the
creators and owners of particular, physical manifestations of intellectual property, such as
audiocassettes or DVDs.
Geneva Phonograms Convention: The Convention for the Protection of Producers of
Phonograms Against Unauthorized Duplication of Their Phonograms, also known as the Geneva
Phonograms Convention, is a 1971 international agreement relating to copyright protection for
sound recordings.
TRIPS Agreement: The Agreement on Trade-Related Aspects of Intellectual Property Rights
(TRIPS) is an international agreement administered in 1995 by the World Trade Organization
(WTO) that sets down minimum standards for many forms of intellectual property (IP)
regulation as applied to nationals of other WTO Members. The TRIPS agreement introduced
intellectual property law into the international trading system for the first time and remains the
most comprehensive international agreement on intellectual property to date. Specifically, TRIPS
requires WTO members to provide copyright rights, covering content producers including
performers, producers of sound recordings and broadcasting organizations; geographical
indications, including appellations of origin; industrial designs; integrated circuit layout-designs;
patents; new plant varieties; trademarks; trade dress; and undisclosed or confidential information.
TRIPS also specifies enforcement procedures, remedies, and dispute resolution procedures.
WIPO Copyright Treaty: In 1996, a new international copyright treaty known as the "WIPO
Copyright Treaty" was negotiated under the auspices of the World Intellectual Property
Organization (WIPO) to addresses issues raised by new technologies. Under this treaty, the
signatory countries has to provide legal protection to technologies, technological protection
measures (TPMs), which can be used by rights holders’ to control access to, and use of, digital
copyrighted works.
Digital Millennium Copyright Act (DMCA): DMCA Act is a United States copyright law that
was passed on October 12, 1998. It criminalizes production and dissemination of technology,
devices, or services intended to circumvent measures (commonly known as digital rights
management or DRM) that control access to copyrighted works. It also criminalizes the act of
circumventing an access control, whether or not there is actual infringement of copyright itself.
In addition, the DMCA heightens the penalties for copyright infringement on the Internet. The
DMCA amended Title 17 of the United States Code to extend the reach of copyright, while
limiting the liability of the providers of online services for copyright infringement by their users.
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5. Summary
Digital libraries serve as an important source for preservation and widening the access to
documents which are rare, important and which are otherwise not easily accessible. Digital
Library consists set of collection(s) of documents which either born digital or converted from
print to digital. Since most these documents are covered by Copyrights (rights owned by authors
or publisher) it become imperative for the professional involved in creating digital libraries to
ensure that these rights not violated. Since there are number of provisions as to how one could
manage the copyright, it is important to understand these provisions and manage them
effectively. This module presented some of those ways how one could manage the copyright
related issues.
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MODULE-23
DIGITAL LIBRARY INITIATIVES IN INDIA ( PART-1)

Digital Library Initiatives in India (Part I)
I. Objectives
The objectives of this module are to discuss and impart knowledge on the following aspects of
digital library initiatives in India:
• Introduce the concept of digital libraries;
• Problems & challenges for development of digital libraries in India;
• Discusses digital library initiatives in India.
II. Learning Outcomes
After completion of this module, the students will gain knowledge on different digital library
initiatives so far taken and working in India.
III. Structure
1 Introduction
2 Problems and Challenges
3 Current Digital Library Initiatives in India
3.1
Digital Library of Books
3.1.1 Digital Library of India
3.1.2 Vigyan Prasar Digital Library
3.1.3 NCERT Online Text Books
3.2
Digital Library of Manuscripts
3.2.1 Kalasampada: Digital Library Resources for Indian Cultural Heritage
3.2.2 National Databank on Indian Art and Culture (NDBIAC)
3.2.3 National Mission for Manuscripts
3.2.4 Muktabodha: Digital Library and Archive Project
3.3
Electronic Theses & Dissertations (ETD)
3.3.1 ShodhGanga: Indian ETD Repository
3.3.2 Vidyanidhi Digital Library
3.4
Institutional Repositories
3.5
Digital Library of Journals - Initiatives by Scientific Society & Publishers
3.5.1 Indian Academy of Sciences
3.5.2 Indian National Science Academy
3.5.3 NISCAIR Research Journals
3.5.4 IndMed and OpenMed
3.5.5 Open Journal Access System
3.5.6 Indianjournals.com
3.5.7 Medknow Publications Pvt Ltd.
3.5.8 Kamla-Raj Enterprises
4 Summary

1. Introduction
Information is considered as the fulcrum for power and prosperity. It is very essential for
economic and social development of the society. The revolution in Information and
Communication Technology has started delivering information in digital format with greater
speed and economy which triggered development of digital library. The ICT provides greater
opportunities in archiving, accessing, digitizing and preserving the traditional knowledge. The
open source software movements added newer avenues for greater expansion of digital libraries
worldwide. Traditional knowledge available in one or another form is being explored,
documented, preserved, and made accessible through networks of digital libraries and archives.
The popularity of the word “Digital Library” can be traced to the Digital Library Initiatives
(DLI) that was started in 1994 as a joint initiative of the National Science Foundation (NSF),
Department of Defense Advanced Research Projects Agency (DARPA), and the National
Aeronautics and Space Administration (NASA). Six universities were given the funds for
investigation and development of underlying technologies for digital libraries. The second phase
of the project was initiated in February 1998. The landmark initiatives that led the path towards
the Digital Library movement are the project MERCURY at Carnegie Mellon University; CORE
project at Cornell University, the TULIP project and ENVISION at Cornell Institute of Digital
Collection, Open Book Project at Yale University, Networked Digital Library of Theses and
Dissertation (NDLTD), National Science, Mathematics, Engineering and Technology Education
Digital Library (NSDL).
Digital Library development in India is taken up for preserving art culture and heritage of India
in mid 1990s. India became de-facto signatory of the UNESCO Universal Declaration on
Cultural Diversity, adopted unanimously by the UNESCO General Conference at its 31st session
held on 2 November 2001 to strengthen the access to diverse cultural resources available across
the country (Das, 2012). Indian state and non-state agencies in collaboration with the Carnegie
Mellon University, Universal Digital Library project of the US-NSF (under and Indo-US Science
and Technology Collaboration initiatives) have taken significant initiatives in digitization and
preservation of vast pool of knowledge available in the physical forms of manuscripts, rare
books, out-of-print books and archival materials. Also, those agencies have collaborated with
neighboring South Asian countries and shared to a networked community using an online
platform. Besides, individual institutions and universities are participating in global digital
library movement such as Networked Digital Library of Theses and Dissertations (NDLTD).
Moreover, Library and information centre of higher education and research institutes have taken
up task setting up institutional repositories with in- house digital content like research reports,
publications of researchers, theses and dissertation etc. Several organizations including research
institutes and academic institutes are making their existing journals available in open access, e.g.
INSA, IAS, CSIR, etc. INFLIBNET Centre has taken-up various open access initiatives such as
OJAS: a platform offered to faculty and researchers in universities to host their open-access
journals, institutional repositories, namely ShodhGanga, ShodhGangotri and IR@INFLIBNET,

IndCat: union catalogue of various library resources i.e. books, journals and theses, VIDWAN:
Subject Expert Database, Info-Portal: A Subject Gateway to Indian Scholarly Internet Resources,
etc.
The module, Digital library Initiatives in India, is divided in two parts. The first part discusses
about the problem encountered for digital library initiatives in India. It also discusses major
digital library initiatives in India. The second part of the module elaborates on initiatives taken
towards library consortia, open courseware, metadata harvesting services, etc.
2. Problems & Challenges:
The digitization initiatives in India are encountered with the problems such as lack of national
policy, preservation policy, intellectual property rights policy for content development of digital
information, rigidity in the publishers’ policies and data formats, OCR facilities for Indian
languages, etc.
Jeevan (2004) and Dr. Gurram Sujatha (2008), in their separate papers, have encountered
following problems of the digitization initiatives in India:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Lack of clear cut policy at National level with main focus on sustainability
Outdated software and hardware and difficulty in upgrading the same.
Non-availability of cost effective new technological advancement.
Lack of multiple Indian language OCR facilities.
Non-standard technical activities, data description and transmission characteristics.
Non-availability of well-trained skilled personnel.
Lack of management support
Lack of proper preservation policy
No Intellectual Property Rights policy for content development of digital information.
Rigidity in the publishers’ policies and data formats
Implementation of Access Right
Selection and Security of Content
Efficient Internet bandwidth
Financial Support

The above mentioned problems affect the success of digitization initiatives and the creation of
digital libraries. These problems have to be addressed positively for development of digital
libraries in the country. Three factors that need to be considered more seriously to ensure
planned digital resource development programmes and digital libraries in the country are
national policy for digitization, sustainability issues and digital divide, as identified by Gurram
Sujatha (2008).

3. Current Digital Library Initiatives in India
Government institutions of national importance, national level institutions, research organization,
universities, state government institutions, financial institutions, private institutions are key
player for initiating digital libraries in India. Some of the important digital library initiatives and
programmes initiated across the country are as follow:
3.1

Digital Library of Books

3.1.1

Digital Library of India (http://www.dli.ernet.in/)

Year of Establishment: 2003
Implemented By: Indian Institute of Science (IISc), Bangalore
Mega Scanning Centres: Indian Institute of Information Technology Hyderabad (IIIT
Hyderabad); Centre for Development of Advanced Computing, Noida (CDAC Noida); Centre
for Development of Advanced Computing, Kolkata (CDAC Kolkata)
Participating Institutions: Indian Institute of Information Technology Hyderabad; ERNET
(Education and Research Network) India; Centre for Development of Advanced Computing
(CDAC)
Supported By: Ministry of Communications and Information Technology, Government of India,
National Science Foundation, USA
Alternative URL: http://tera-3.ul.cs.cmu.edu/ULIB/
Description: Digital Library of India was formally launched by the then president of India Dr.
A. P J. Abdul Kalam on 8th September 2003 to preserve knowledge and cultural heritage of
India. It is part of the Universal Digital Library Project of the US-NSF and Million Books
Project envisaged by Carnegie Mellon University, USA. The project is supported by the Ministry
of Communications and Information Technology, Government of India and coordinated by
Indian Institute of Science, Bangalore. It digitizes and preserves all significant libraries, artistic
and scientific works in its three regional mega scanning centre and 21 scanning centers and
makes it freely available to world for education and research. The structured metadata of
scanned document is created and uploaded to Digital Library Portal which provides a searchable
interface to access full-text contents.
Current Status: At present, Digital Library of India hosts 4,80,335 books containing about 168
million pages. The books came from about 48 different languages in various subjects.
3.1.2

Vigyan Prasar Digital Library (http://www.vigyanprasar.gov.in/digilib/)

Year of Establishment: 1989

Implemented By: Vigyan Prasar, Noida
Participating Institutions: National Council for Science & Technology Communication
(NCSTC), New Delhi; NCSTC Network, Delhi; National Children's Science Congress
Supported By: Department of Science & Technology, Government of India
Alternative URL: http://www.vigyanprasar.gov.in/dream/index.asp
Description: Vigyan Prasar, an autonomous organization under Department of Science and
Technology, Government of India, was established in 1989 for communication of science and
technology. Vigyan Prasar maintains an open access digital library to spread scientific
knowledge, where the digital collection contains digitized full-text versions of all significant
scientific works that are being published by Vigyan Prasar.
Current Status: 80 books in English, 49 books in Hindi and 17 books in other languages and
audio video scientific content in CD ROM are available in this digital library. Dream 2047, a
popular science magazine and an open access periodical, is also archived in Vigyan Prasar
Science Portal from volume one issue one onwards.
3.1.3

NCERT Online Text Books (http://www.ncert.nic.in/textbooks/testing/Index.htm )

Year of Establishment: 1961
Implemented By: National Council of Educational Research and Training (NCERT), New Delhi
Supported By: Ministry of Human Resource Development, Government of India
Alternative URL: http://www.ncert.nic.in/textbooks/backup/index.htm
Description: National Council of Educational Research and Training (NCERT) was established
by the Government of India in 1961 as an autonomous organization to assist and advise the state
and central governments in the implementation of their policies for education, especially to bring
about qualitative changes in school education. The NCERT has initiated a national portal where
school textbooks, based on the National Curriculum Framework 2005, are freely available on the
Internet for students and teachers. This portal provides easy navigation to textbook chapters by
title/subject of the book for a particular class. The entire book or individual chapters can be
downloaded as per the terms of use as mentioned in the Copyright Notice.
Current Status: The service provides easy access to textbooks of all subjects published by
NCERT for classes I to XII in Hindi, English and Urdu.
3.2

Digital Library of Manuscripts

3.2.1

Kalasampada: Digital Library Resources for Indian Cultural Heritage
(http://www.ignca.nic.in/dlrich.html)

Implemented By: Cultural Informatics Laboratory, Indira Gandhi National Centre for the Arts
(IGNCA), New Delhi, India
Supported By: Ministry of Communications and Information Technology, Government of
India
Description: The Indira Gandhi National Centre for the Arts (IGNCA), in collaboration with the
Ministry of Communication and Information Technology, initiated a digital library on
indigenous cultural heritage named Kalasampada (Digital Library: Resources of Indian Cultural
Heritage (DL-RICH)) for the development of a databank of cultural heritage. DL-RICH provides
online access to digital images of cultural heritage resources such as manuscripts, rare
photographs, rare books, rare painting, sculptures, handicrafts, monuments, artifacts, festivals, as
well as varieties of textual, graphical, audio-visual and multimedia resources. This portal
provides access to different segments of its collection with English interface and English
transliterated metadata information.
Current Status: Kalasampada facilitates scholars' access to the materials including 272,000
manuscripts, 100,000 slides, thousands of rare books, 4,000 rare photographs, 400 hours of audio
and video along with research publications, fifty tutorials produced by the IGNCA. It also hosts a
Sanskrit text repository, called Gaudiya Grantha Mandira that covers more than 400 chapters
from different oriental texts. Kalasampada received the 'Golden Icon: Award for Exemplary
Implementation for e-Governance Initiatives' under the category, Best Documented Knowledge
and case study, given by India's Department of Administrative Reforms and Public Grievances in
2005.
3.2.2

National Databank on Indian Art and Culture (NDBIAC)
(http://ignca.nic.in/ndb_0001.htm)

Implemented By: Indira Gandhi National Centre for the Arts (IGNCA), New Delhi, India
Supported By: MCIT and Archeological Survey of India
Description: In its second phase of digitization project, INGCA started National Databank on
Indian Art and Culture (NDBIAC), a pilot project of Department of Information
Technology, Ministry of Communication and Information Technology (MCIT), and
Archaeological Survey of India, Government of India with an aim to enhance the accessibility of
Indian cultural resources using digital technology. NDBIAC provides access to digitized images
and audio-visuals provided by ASI and state archaeology departments. It also gives access to
virtual walk throughs of archaeological monuments, back issues of ASI journal “Indian
Archaeology - A Review”, ASI reports and rare books in Indic languages (Hindi and Sanskrit)
and English.
Current Status: The project is pilot project and aim to cover over 100,000 visual, 1000 hours
of audio and video, 25000 rare books on art and culture and walk-through of some of the
archaeological monuments.
3.2.3 National Mission for Manuscripts (http://www.namami.org/index.htm)

Year of Establishment: 2003
Implemented By: National Mission for Manuscript
Supported By: Ministry of Tourism and Culture, Government of India
Description: The Department of Culture, and Ministry of Tourism and Culture, Government of
India, launched the National Mission for Manuscripts in February 2003 with an aim to locate,
document, preserve and render vast collection of manuscripts which are available in variety of
themes, textures and aesthetics, scripts, languages, calligraphies, illuminations and illustrations.
NMM established a network of 47 MRCs (Manuscript Resource Centres), 32 MCCs (Manuscript
Conservation Centres), 32 MPCs (Manuscript Partner Centres ) and more than 200 MCPCs
(Manuscript Conservation Partner Centres) across the country for identifying, inventorying,
preservation and conservation of endangered documentary heritage collections available in the
form of manuscripts. NMM maintains a National Database of Manuscripts named
‘Kritisampada’.
Current Status: At present total 20 lakh data are available on NMM Website.
3.2.4

Muktabodha: Digital Library and Archiving Project

(http://www.muktabodhalib.org/digital_library.htm)
Year of Establishment: 2003
Implemented By: Muktabodha Indological Research Institute, New Delhi
Participating Institution: French Institute of Pondicherry (IFP), Ecole française d'ExtrêmeOrient (EFEO)
Supporting Agency: SYDA Foundation, USA
Alternate URL: http://www.muktabodhalib.org/SECURE/digital_library_index.htm
Description: The Muktabodha Digital Library and Archiving Project is initiated by Muktabodha
Indological Research Institute in July 2003 to preserve scriptural texts related to the Tantric and
Agamic traditions, as well as India's oral tradition of Vedic chanting and the ritual and
philosophical knowledge associated with it. The goal of the Digital Library is to preserve rare
Sanskrit manuscripts and texts in multiple digital formats, and make them accessible through
website for study worldwide.
Current Status: It has preserved paper transcripts of Shaiva Siddhanta, from the French Institute
of Pondicherry including 210,000 digitized pages in over 2,000 texts, Vedic manuscripts of
Gokarna, 24 volumes of the Shaiva Siddhanta Paripalana Sangha Devakottai in the South Indian
scripts, 75 volumes texts of the Kashmir Shaivism.

3.3

Electronic Theses & Dissertation (ETD)

3.3.1

ShodhGanga: Indian ETD Repository (http://shodhganga.inflibnet.ac.in/)

Year of Establishment: 2010
Implemented By: INFLIBNET Centre
Participating Institutions: More than 160 Universities
Supported By: University Grants Commission
Description: ShodhGanga is a digital repository set-up for submission of electronic version of
theses and dissertations by research scholars in universities in India and make them available in
open access to the world-wide academic community in response to the UGC Notification
(Minimum Standards & Procedure for Award of M.Phil. / Ph.D Degree, Regulation, 2009).
ShodhGanga is set-up using Dspace that uses internationally recognized protocols and
interoperability standards. 160 Universties have signed MoU with INFLIBNET Centre to join in
ShodhGanga project and deposit their theses.
INFLIBNET Centre also maintain a repository of approved synopsis submitted by research
scholars to the universities for registering themselves for the Ph.D programme called
ShodhGangotri (http://shodhgangotri.inflibnet.ac.in/) with an aim to measure trends and
directions of research being conducted in Indian universities and to avoid duplication of research.
Current Status: ShodhGanga provides access to more than 14500 electronic theses and
dissertations from 160 universities. Shodhganga Received the eIndia Jury Choice Award for Best
ICT Enabled Higher Education Institute of the Year 2011. ShodhGangotri provides access to
more than 1712 synopsis submitted by research scholars from various universities.
3.3.2

Vidyanidhi Digital Library (http://www.vidyanidhi.org.in/)

Year of Establishment: 2000
Implemented By: Department of Library Science, University of Mysore
Supported By: NISSAT, DSIR, Government of India, Ford Foundation and Microsoft India
Description: Vidyanidhi is a portal of doctoral research in India. It began as a pilot project in
2000 with support from government, the Ford Foundation and Microsoft India archive of
dissertations, as well as a set of resources for doctoral research in India. The Vidyanidhi Digital
Library has two layers: a metadata database and the full text of theses.

Current Status: More than 5000 full text and 50,000 bibliographic records of theses submitted
to the universities in India were hosted in Vidyanidhi. The vidyanidhi website was not functional
in March 2014.
3.4

Institutional Repositories

There are 99 institutional and subject wise repositories in India that are registered in Registry of
Open Access Repository (ROAR). Institutional repositories initiated in India can be viewed at
http://roar. eprints.org/.
3.5 Digital Library of Journals - Initiatives by Scientific Society and Publishers
3.5.1

Indian Academy of Sciences (www.ias.ac.in/pubs/journals/)

Implemented By: Indian Academy of Sciences (IAS), Bangalore
Partner Institutions: Current Science Association, Bangalore; Indian Institute of Sciences,
Bangalore; SpringerLink, Germany
Supported By: Ministry of Science and Technology, Government of India
Description: The Indian Academy of Sciences (IAS) is a scientific academy funded by the
Government of India. Digital platform is developed to provide online access to 11 peer reviewed
journals with all backfiles and other publications, including reports, newsletter, patrika, year
book and annual report etc. published by Indian Academy of Science.
Current Status: Access to 11 journals with backfiles
3.5.2

Indian National Science Academy (www.insa.ac.in)

Implemented By: Indian National Science Academy (INSA), New Delhi
Supported By: National Information System for Science and Technology (NISSAT),
Department of Scientific and Industrial Research (DSIR), Government of India
Description: The Indian National Science Academy (INSA) was established in 1935. It is
funded by Government of India. INSA, with support from NISSAT, has initiated e-journal@insa
project in 2002 to facilitate conversion of INSA journals from print to digital format and host
them online. This portal provides access to current and back volume full-text literature of INSA
journals, organizes scientific discussions, proceedings and monographs annual report, year book
etc.
Current Status: Access to 7 journals with backfiles
3.5.3

NISCAIR Research Journals (http://nopr.niscair.res.in/)

Implemented By: NISCAIR

Description: NISCAIR has developed Online Periodicals Repository (NOPR) to preserve its 17
research journals, working papers, preprints, technical reports, conference papers and data sets in
various digital formats. All publications can be access full-text in PDF format through NOPT
platform.
3.5.4

IndMed (IndMED@NIC: http://indmed.nic.in) (OpenMED@NIC:
http://openmed.nic.in)

Implemented By: MEDLARS Centre (IMC), Bibliographic Informatics Division, National
Informatics Centre (NIC), New Delhi
Supporting Agency: Indian Council of Medical Research (ICMR), Ministry of Health and
Family Welfare, Government of India
Description: National Informatics Centre (NIC) and Indian Council of Medical Research
(ICMR) had collaborated to setup Indian Medlars Centre to provide information support and
services to the medical research community. The Centre produced two important resources; the
first is IndMed@NIC, which indexes more than 100 prominent biomedical journals of India from
1985 onwards. This bibliographic database is accessible online. The second resource is
OpenMed@NIC that provides open access to the full text articles of 108 Indian biomedical
journals. Different publishers, mainly learned societies in the respective specialized areas,
publish these journals in print-on-paper format. The new project entitles “National Databases of
Indian Medical Journals” is in process for maintaining, updating and improvising these two
important national resources.
3.5.5

Open Journal Access System @ INFLIBNET (http://www.inflibnet.ac.in/ojs/)

Implemented By: INFLIBNET Centre
Description: Open Journal Access System @ INFLIBET Centre provides digital platform for
hosting of electronic version of journals into open access mode with all processes of submission,
peer-reviewing, editing, layout designing and publishing built into it. It encourages universities
and institutions that are publishing journals in print format to use the OJAS @INFLIBNET for
hosting electronic version of their journals free-of-cost on server at the INFLIBNET Centre. The
OJAS@INFLIBNET provides full-text access to 14 journals published by universities and higher
education institutions.
Current Status: Access to 14 open access journals
3.5.6

Indianjournals.com (www.indianjournals.com)

Implemented By: Divan Enterprises, New Delhi
Partner Institutions: Academic and Professional Institutions/ Societies in India and other Asian
Countries

Description: IndianJournals.com provides single window access to multidisciplinary Indian
journals published by different scholarly societies and institutions.
Current Status: Out of 150 journals, 11 are open access journals. This journal gateway also
provides access to subscription-based content.
3.5.7

Medknow Publications Pvt Ltd (www.medknow.com/journals.asp)

Implemented By: Medknow Publications Private Limited, Mumbai
Partner Institutions: Bio-medical Institutions and Scientific Societies in India and other Asian
Countries
Description: Medknow Publications Private Limited is a publisher of high-quality peerreviewed scholarly open access journals in India. It publishes, maintains and hosts 48+ open
access peer reviewed scholarly journals, mainly in the biomedical subject areas on behalf of
learned societies and associations.
Current Status: Access to 48 journals
3.5.8

Kamla-Raj Enterprises (www.krepublishers.com/KRE-New-J/index.html)

Implemented By: Kamla-Raj Enterprises, Delhi
Partner Institutions: Academic Institutions and Scholarly Societies in India
Description: The Kamla-Raj Enterprises is a Delhi-based publisher established in 1933. KamlaRaj publishes seven print-based peer-review scholarly journals mainly in the areas of social
sciences which are also available in electronic format on open access. These journals are OAIcompliant. The publisher maintains an archive of each of these open access journals starting
from volume one.
4. Summary
The module, Digital library Initiatives in India, is divided in two parts. This is the first part of the
module. It discusses about problems & challenges for development of digital libraries in the
country. It then discusses about digital library initiatives and programmes initiated across the
India such as digital library of books, digital library of manuscripts, electronic theses &
dissertation, institutional repositories, digital library of journals, etc. The second part of the
module elaborates on initiatives taken towards library consortia, open courseware, metadata
harvesting services.
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Digital Library Initiatives in India (Part II)
I. Objectives
The objective of this module is to discuss current digital library initiatives in India.
II. Learning Outcomes
After completion of this module, the students will gain knowledge on different digital library
initiatives so far taken and working in India.
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Summary

1. Introduction
Information is considered as the fulcrum for power and prosperity and very essential for
economic and social development of the society. The revolution in Information and
Communication Technology has bridged knowledge gap by providing free flow of information.
With this technology driven revolution, the delivery of information was started in digital format
with greater speed and economy which triggered in development of digital library. It has

provided wider opportunities in archiving accessing digitizing and preserving the traditional
knowledge. The open source software movements added weightage in the proliferation of digital
libraries worldwide. Traditional knowledge available in one and another form were being
explored, documented, preserved, and made accessible through networks of digital archives. The
formal project of digital library under the Digital Library Initiative (DLI) was started in 1994 as a
joint initiative of the National Science Foundation (NSF), Department of Defense Advanced
Research Projects Agency (DARPA), and the National Aeronautics and Space Administration
(NASA), in 1994. Six universities were given the funds for investigation and development of
underlying technologies for digital libraries. The second phase of the project was initiated in
February 1998 (Devika, 2003). The landmark initiatives that led the path towards the Digital
Library movement are the project MERCURY at CMU; CORE project at Cornell University, the
TULIP project and ENVISION at Cornell Institute of Digital Collection, Yale University Open
Book Project, Networked Digital Library of Theses and Dissertation (NDLTD), National
Science, Mathematics, Engineering and Technology (SMET) Education Digital Library (NSDL).
The module, Digital Library Initiatives in India, is divided in two parts. This is the second part of
the module. The first part discusses about the problem encountered for digital library initiatives
in India. It also discusses major digital library initiatives in India. The second part of the module
elaborates on initiatives taken towards library consortia, open courseware, metadata harvesting
services, etc.
2. Library Consortium in India
Institutions can acquire access to ever growing digital collections for their libraries either directly
or through library consortia. The Majority of these digital collections would be provided by
external sources like commercial publishers, scholarly societies, university presses, aggregators,
etc. As such, access to digital collections either directly or through library consortia can be
considered as a major component of digital library collection infrastructure. Some of the major
examples of library consortia in India which provides access to peer reviewed journals to their
member institutions are as follows.
2.1 UGC-INFONET Digital Library Consortium (http://www.inflibnt.ac.in/econ)
Year of Establishment: 2003
Implemented By: INFLIBNET Centre
Supported by: University Grants Commission
Member Institutions: 206 core members and 204 associate members
Description: The UGC-INFONET Digital Library Consortium was launched by A. P. J. Abdul
Kalam, the then President of India, in December 2003. The consortium provides differential

access to e-resources to 206 universities and 204 institutions covered under the associate
membership program. These e-resources covers almost all subject disciplines including arts,
humanities, social sciences, physical sciences, chemical sciences, life sciences, computer
sciences, mathematics, statistics, etc.
Current Status: It provides current as well as archival access to more than 8,500 core and peer
reviewed electronic journals and ten bibliographic databases from 28 publishers, scholarly
societies and aggregators, including university presses in different disciplines.
2.2

INDEST-AICTE Consortium (http://www.paniit.iitd.ac.in/indest)

Year of Establishment: 2003
Implemented By: IIT Delhi
Supported by: Ministry of Human Resource Development
Member Institutions: 227 member institutions, including 65 core members
Description: The Indian National Digital Library in Engineering Sciences and Technology
(INDEST) Consortium was set-up by the Ministry of Human Resource Development (MHRD) in
year 2003 to provide access to selected electronic journals and databases to technical institutions
including IISc, IITs, NITs, IIMs and a few other centrally-funded Government institutions. The
total number of members in the Consortium has now gone up to 227 including 65 core member
institutions, 60 AICTE supported engineering college and 102 members under self-supported
categories.
Current Status: It provides access to 20748 peer reviewed journals and 10 bibliographical
database to its member institutions.
2.3

National Knowledge Resource Consortium (NKRC) (http://nkrc.niscair.res.in)

Year of Establishment: 2009
Implemented By: NISCAIR
Supported by: Council of Scientific and Industrial Research
Member Institutions: 65 member institutions
Description: The National Knowledge Resource Consortium (NKRC), established in year 2009,
is a network of libraries and information centres of 39 CSIR and 24 DST
institutes. NKRC's origin goes back to the year 2001, when the CSIR set up the Electronic
Journals Consortium to provide access to 1200 odd journals of Elsevier Science to all its users.
Over a period of time, the Consortium not only grew in terms of the number of resources but also
in terms of the number of users as more like-minded institutes evinced interest to join the

Consortium. Currently, NKRC facilitates access to 8000+ e-journals of all major publishers,
patents, standards, citation and bibliographic databases. Apart from licensed resources, NKRC is
also a single point entity that provides its users with access to a multitude of open access
resources.
Current Status:
database.
2.4

Provides access to 8061 peer reviewed e-journals and 7 bibliographical

MCIT Consortium (http://www.mcitconsortium.nic.in)

Year of Establishment: 2005
Implemented By: DEIT, New Delhi
Supported by: Ministry of Communication and Information Technology (MCIT)
Member Institutions: 12 member institutions
Description: The Ministry of Communication and Information Technology (MCIT) Consortium
caters to the information requirement of 9 institutions including NIC, CDAT and CDOT (with its
offices in multiple locations). Set up in 2005 with funding from the Ministry of Communication
and Information Technology (MCIT), the Consortium subscribes to 5 electronic resources
including IEL Online, ACM Digital Library, Indian Standards, Science Direct and JCCC. Other
activities of the Consortium include establishing institutional repositories, national making union
catalogues, creation and maintenance of library automation software called e-Granthalaya.
Current Status: Provides access to 1818 e-journals and 14,000 e-books to its member
institutions.
2.5

DAE Consortium

Year of Establishment: 2003
Supported by: Department of Atomic Energy (DAE)
Member Institutions: 36 member institutions
Description: The Department of Atomic Energy (DAE) Consortium, set up in 2003, caters to the
information requirement of 36 institutions including BARC, TIFR and SAMEER. Funded by the
Department of Atomic Energy (DAE), Govt. of India, the Consortium subscribes to 2,000 ejournals from 4 publishers including Science Direct, Springer and MathSciNet. The Consortium
is administered by one of the DAE intuitions by rotation.
Current Status: Provides access to 2,000 peer reviewed e-journals from four publishers to its
member institutions.
2.6

RMED Consortium (http://ermed.jccc.in/)

Year of Establishment: 2008
Implemented By: National Medical Library
Supported by: Ministry of Health and Family Welfare
Member Institutions: 98 member institutions
Description: Electronic Resources in Medicine (ERMED) Consortium, set up at 2008, is an
initiative taken by the Director General of Health Services (DGHS) to develop nation-wide
electronic information resources in the field of medicine for delivering effective health care for
all. The Consortium is being coordinated through its headquarter set up at the National Medical
Library (NML). DGHS provides fund for the purchase of electronic resources under the ERMED
consortium for Government medical colleges and institutions. Private medical colleges and
institutions can join the consortium under its self-supported category. ERMED e-journal
consortium has 98 members including ICMR, DGHS, AIIMS, NTR Health University and
government medical colleges / institutes across the country.
2.7

DRDO E-journal Consortium (www.dsl.drdo.gov.in/ejournals)

Year of Establishment: 2009
Implemented By: DESIDOC, Delhi
Supported by: Defense Research and Development Organization (DRDO), Ministry of Defense
Member Institutions: 50 member institutions
Description: Defense Research and Development Organization (DRDO), Ministry of Defense is
the largest government funded research and development organization in India with a chain of
over 50 laboratories and establishments spread across the country. DRDO e-journal consortium
was established on January 2009 to provide access to e-resources to the S&T community of
DRDO. The Consortium is governed by a Monitoring Committee having the representatives
from different subject clusters and headquarters. It provides access to 568 full text e-journals to
50 DRDO Labs. JCCC service was added to facilitate access to the contents of all the journal
titles subscribed by 20 major DRDO labs.
Current Status: Provides access to 568 and 1 bibliographic database to its member institutions.
2.8

DeLCON (http://delcon.gov.in)

Year of Establishment: 2009
Implemented By: NBRC, Manesar

Supported by: Department of Biotechnology
Member Institutions: 33 member institutions
Description: DBT e-Library Consortium (DeLCON) is funded by the Department of
Biotechnology. Established in 2009, the Consortium provides access to more than 600 journals
and bibliographic database to 33 member institutions which includes 14 DBT institutions and 18
institutions located in North Eastern Region (NER) and Biotechnology Industry Research
Assistance Programme (BIRAP).
Current Status: Provides access to 682 e-journals to its member institutions
2.9 CeRA (Consortium for e-resources in Agriculture) (http://cera.iari.res.in
http://cera.jccc.in)

&

Year of Establishment: 2008
Implemented By: IARI, New Delhi
Supported by: ICAR (World Bank)
Member Institutions: 142 member institutions
Description: CeRA (Consortium for e- resources in Agriculture), an ambitious initiative from
IARI, aims to provide scholarly information in the broad spectrum of agricultural sciences to
foster academic quality research amongst its institutes and other agricultural universities. It was
established in 2008 by ICAR as a sub-project of NAIP, funded by the World Bank. The
Consortium is managed by IARI and promoted by ICAR. It covers about 3,000 scholarly
journals (comprising consortium- subscribed, Library-subscribed and open access journals) from
seven major publishers. The Consortium has 134 member institutions comprising of deemed
universities, national research centres, agricultural institutions, national bureaux, ICAR
institutions, etc.
Current Status:
databases.
2.10

Provides access to 1766 peer reviewed e-journals and 3 bibliographic

NLIST (http://nlist.inflibnet.ac.in/)

Year of Establishment: 2010
Implemented By: INFLIBNET Centre & IIT Delhi
Supported by: Ministry of Human Resource Development under NME ICT
Member Institutions: 3000+ member institutions
Description: The Project entitled "National Library and Information Services Infrastructure for
Scholarly Content (NLIST)", being jointly executed by the UGC-INFONET Digital Library

Consortium, INFLIBNET Centre and the INDEST-AICTE Consortium, IIT Delhi, provides for
access to scholarly content to colleges, universities as well as centrally-funded technical
institutions through its four distinct components, i.e. i) UGC-INFONET e-resources to technical
institutions (IITs, IISc, IISERs, NITs, etc.); ii) INDEST e-resources to universities; iii) Eresources to 12,000 Govt.-aided and non-aided colleges; and iv) National Monitoring Agency at
the INFLIBNET Centre to manage access, monitor, promote and impart training to promote
optimal usage of e-resources and for monitoring all activities involved in the process of
providing effective and efficient access to e- resources to colleges.
Current Status: The N-LIST programmes provides access to more than 6,000 e-journals and
97,333 e-books to colleges.
3. Online Courseware
3.1

NPTEL (www.nptel.iitm.ac.in, http://youtube.com/nptelhrd/)

Implemented By: Indian Institute of Technology Madras (Web Coordinator); Indian Institute of
Technology Delhi (Video Coordinator) Participating Institutions: Indian Institutes of Technology
(seven IITs such as IIT Bombay, IIT Delhi, IIT Guwahati, IIT Kanpur, IIT Kharagpur, IIT
Madras, and IIT Roorkee) and Indian Institute of Science (IISc), Bangalore
Supported By: Ministry of Human Resource Development (MHRD), Government of India
Description: The National Programme on Technology Enhanced Learning (NPTEL)
(www.nptel.iitm.ac.in) is an open courseware initiative by seven Indian Institutes of Technology
(IITs) and the Indian Institute of Science (IISc). This initiative is funded by the Ministry of
Human Resource Development (MHRD). The main objective of this programme is to enhance
the quality of engineering education in the country by developing more than 200 curricula-based
video and web courses.
3.2

e-Gyankosh (www.egyankosh.ac.in)

Implemented By: Indira Gandhi National Open University (IGNOU), New Delhi
Partner Institutions: Distance Education Council; India EDUSAT
Supported By: Ministry of Human Resource Development, Government of India
Description: Indira Gandhi National Open University (IGNOU) is a mega open university that
offers distance and open education to millions of learners in India and other countries. It
produces self-instructional study materials for various programmes and also hosts a number of
educational broadcasting channels. IGNOU has initiated the establishment of a National Digital
Repository of learning resources eGyankosh. This repository envisages to store, index, preserve,
distribute and share the digital learning resources of open and distance learning (ODL)
institutions in the country: The repository supports seamless aggregation and integration of

learning resources in different formats such as self-instructional study materials, audio-video
programmes, and archives of radio and television-based live interactive sessions.
Current Status: The Website of e-Gyankosh was under construction in March 2014.
3.3

Learning Object Repository CEC (www.cec-lor.edu.in)

Implemented By: Consortium for Educational Communication (CEC), New
Delhi
Partner Institutions: University Grants Commission (UGC), Educational Multimedia Research
Centres (EM RC), Audio Visual Research Centre (AVRC), Vyas Channel on Gyan Darshan (24
hours Higher Educational Channel)
Supported By: UGC, Government of India
Alternative URL: www.cec-lor.edu.in
Description: Consortium for Educational Communication (CEC) is an inter-university centre on
electronic media, established by the University Grants Commission (UGC). The CEC in
coordination with its 17 Educational Multimedia Research Centres, has been producing
television programmes in various subject categories in English, Hindi and regional languages.
Some of the audio-visual programmes are based on syllabus-based topics at the school,
polytechnic, college and university levels. CEC established the Learning Object Repository
(LOR) and the Digital Video Repository (DVR) to provide worldwide access to these qualitative
learning resources. The LOR is a bank of short duration reusable learning objects for special
benefits to students and teachers for face to face learning as well as to other users globally. The
streaming video technique is used for online viewing of these learning objects. The LOR portal
can be searched by subject, topic, title of the learning object, and keywords. This portal can also
be navigated through subject categories.
3.4

ePG Pathshala (http://epgp.inflibnet.ac.in/about.php)

Implemented By: UGC and INFLIBNET Centre
Supported By: NME-ICT, Ministry of Human Resource Development, Government of India
Description: The MHRD, under NME - ICT has allocated funds to the UGC for development of
e-content in 77 subjects at postgraduate level. The INFLIBNET Centre is assigned the
responsibility for technical and administrative coordination of the programme as per the
guidelines of Standing Committee, e-PG Pathshala. High quality, curriculum-based, interactive
content in different subjects across all disciplines of social sciences, arts, fine arts & humanities,
natural & mathematical sciences, linguistics and languages is being developed under this
initiative named e-PG Pathshala.

3.5

e-Content for Undergraduate (http://cec.nic.in/)

Implemented By: Consortium for Educational Communication (CEC), New Delhi
Partner Institutions: Educational Multimedia Research Centres (EM RC)
Supported By: NME-ICT, Ministry of Human Resource Development, Government of India
Description: MHRD, under NME-ICT has allocated funds to the CEC for development of econtent at undergraduate level. The content will be created in two phase. In Phase I, 19 subjects
will be produced in collaboration with Media Centres and e-Content courseware and in Phase II
68 subjects will be produced with the assistance of production agencies other than Media
Centres.
4. Data Harvesting Service Provider
Metadata harvesting service harvests or indexes metadata from OAI-compliant archives or
repositories through harvesting software that supports a protocol known as OAI-PMH (Open
Access Initiative Protocol for Metadata Harvesting). Table given below lists metadata harvesting
services experimented by Indian institutions.
Name of
Harvester

Implemented
By

Open Index Indira Gandhi
Initiative
Institute
of
Development
research,
Mumbai

Supported By

URL

Description

Indira
Gandhi http://oii.igidr.ac. Open Archive
Institute
of in
Initiative is a
Development
cooperative
Research (IGIDR),
initiative
to
Reserve
Bank
index
social
of India, Government
science
of India
literature
published
in
India
Search Digital Documentatio Indian
Statistical http://drtc.isiban The
SDL
Libraries
n
Research Institute,
g.ac.in/sdl/
currently
has
(SDL)
and Training Government of India
40954records
Centre
from
18
(DRTC),
national
and
Indian
international
Statistical
repositories in
Institute,
the area of
Bangalore
information
management,
knowledge
management,
documentation,
communication

and ICT

MetaMED

Indian
Medlars
Centre, NIC
New Delhi

http://indmeddb.
nic.in/metamed.h
tml

5. Other Initiatives
5.1

Traditional Knowledge Digital Library (TKDL) (www.tkdl.res.in)

Implemented By: National Institute of Science Communication and Information Resources
(NISCAIR), Council of Scientific and Industrial Research (CSIR), New Delhi
Participating Institutions: Council of Scientific and Industrial Research (CSIR), Ministry of
Science and Technology, Government of India; Controller General of Patents, Designs and
Trademarks, Department of Industrial Policy and Promotion, Ministry of Commerce and
Industry, Government of India; SAARC Documentation Centre, India.
Supported By: Department of Ayurveda, Yoga, Naturopathy, Unani, Siddha and Homoeopathy
(AYUSH), Ministry of Health and Family Welfare, Government of India.
Description: TKDL is a collaborative project of the National Institute of Science
Communication and Information Resources (NISCAIR), the Council of Scientific and Industrial
Research, the Ministry of Science & Technology and Department of AYUSH, and the Ministry
of Health and Family Welfare, which this is being implemented at NISCAIR. The project
documents the public domain traditional knowledge related to Ayurveda, Unani, and Siddha, in
five international languages: English, German, French, Japanese, and Spanish. TKDL is India's
effort to protect its traditional medicine from foreign pharmaceutical companies who might try to
copyright such medicine. TDKL will serve not merely as a source of protection for intellectual
property, but also as a means by which its researchers can further study and document the
scientific underpinnings of the medicines and remedies in the collection.
5.2

Archives of Indian Labour (http://www.indialabourarchives.org/)

Implemented By: V.V. Giri National Labour Institute, Noida

Participating Institutions: Association of Indian Labour Historians, Delhi; N. M. Joshi Centre
for Labour Research and Education; Workers' Education Trust, Chennai; Roja Muthiah Research
Library, Chennai; SARAI- A New Media Initiative, Center for Study of Developing Societies,
New Delhi.
Supported By: Ministry of Labour, Government of India
Description: The Archives of Indian Labour were created by the V.V. Giri National Labour
Institute and the Association of Indian Labour Historians (AILH). The archive preserves
documents, builds collections, and initiates research in labour history. The collections include
documents from different organizations. Documents from labour movements are included, as
well as personal accounts and memories of labour leaders and workers. The archive uses
Greenstone, an open-source digital library system, to integrate text, audio, and video.
Besides, National Health Information Collaboration (NHIC), URDIP: CSIR Unit for Research &
Development for Information Products, Central Secretariat Library, Nalanda Digital Library at
NIT Calicut, Digitization of Debates of Parliaments, Digital Library of art Masterpieces, Mobile
Digital Library (Dware Dware Gyan Sampada), National Institute of Advanced Studies (NIAS),
Bangalore, National Resource Centre for Women, Raman Research Institute, Digitization of art
and culture, National Library Kolkata are some examples of National Digital Libraries in India.
6. Summary
The module, Digital library Initiatives in India, is divided in two parts. This is the second part of
the module. The module discussed initiatives taken towards library consortia, open courseware,
metadata harvesting services. The first of the module discusses about problems & challenges for
development of digital libraries in the country. It also discusses digital library initiatives and
programmes initiated across the India such as digital library of books, digital library of
manuscripts, electronic theses & dissertation, institutional repositories, digital library of journals,
etc.
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MODULE-25
DIGITAL LIBRARY PROJECT IN USA

Digital Library Project in USA
I. Objectives
After reading this module, you will able to
•
•
•
•

Impart knowledge on the pioneer of digital library initiative in USA
Understand early digital library projects and their impact
Describe the Digital Library Initiative DL-1 & DL-2
Appreciate the major digital library projects in USA and their achievement

II. Learning Outcomes
After going through this lesson, learners would attain knowledge about major, flagship digital
library initiatives taken by various organizations in USA including early digital library projects
such as Project Gutenberg, Mercury, Chemistry Online Retrieval Experiment and Association
for Computing Machinery (ACM). Learners would acquire knowledge about US Digital Library
Initiatives Phase -1 and Phase -2, their funding partners, outcomes and achievements.

III. Module Structure
1. Introduction
2. Pioneers in Digital Library
3. Early Digital Library Projects
3.1 Project Gutenberg
3.2 Early Experiments Digitization of Journal Articles
3.2.1 Mercury
3.2.2 Chemistry Online Retrieval Experiment (CORE)
3.2.3 Association for Computing Machinery (ACM)
3.3 American Memory
4. Digital Library Initiative (1994-1998)
4.1 University of Michigan
4.2 University of California, Berkeley (The Environmental Electronic Library)
4.3 University of California, Santa Barbara (The Alexandria Digital Library)
4.4 Carnegie Mellon University (The Informedia Digital Video Library)

1

4.5 University of Illinois, Urbana Champaign (Federated Repositories of Scientific
Literature)
4.6 Stanford University (Infobus)
5. Digital Library Initiative Phase-2 (DLI-2) 1999-2004
6. Major Digital Library Projects
6.1 The Networked Digital Library of Theses and Dissertations (NDLTD)
6.2 National Science Digital Library System (NSDL)
6.3 Digital Library for Earth System Education (DLESE)
6.4 ArXiv
6.5 CiteSeer (ResearchIndex)
6.6 Networked Computer Science Technical Reference Library (NCSTRL)
6.7 NASA Technical Report Server (NTRS)
6.8 OAIster
7. International Collaborative Projects
8. Summary
9. References

1. Introduction
The major objectives of every library are to collect, process, preserve and disseminate
information based on the user needs. In the 1990s www become a favourite media of
information delivery due to its simplicity and usage in all the fields: particularly sharing of
information in the scholarly community. The digital library provides access to scholarly content
through distributed networks to the user desktop, which is not at all possible by the traditional
library. Project Gutenberg is truly considered as first digital library initiated by Michael Hart in
the year 1971. From late 1980, different working groups conducted workshops towards the
impact of information technology and role of electronic resources in the academic community.
In 1993, the DLI phase-I formally started with the funding support from National Science
Foundation (NSF) / Defense Advanced Research Projects Agency (DARPA) / National
Aeronautics and Space Administration (NASA), This gavea real impetus to web-based digital
library initiative to the world over. This module elaborates on various early digital library
projects and the challenges, role of National Science Foundation to promote digital library
research activity and major digital library project and its achievements.
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2. Pioneers in Digital Library
Vannevar Bush, one of the Roosevelt’s advisers in the World War II, in his seminal article
published in the “Atlantic Monthly” in 1945, conceptualized Memory Extender called
“MemEx”, a thinking machine in which an individual could store information and link them.
However, given the developments in digital technology at that period, the MemEx was
essentially proposed to be an analogue machine that could be used for information storage on
microfilms with a mechanical linking processes.
Vannevar Bush's microfilm-based “MemEx”, in turn, inspired Ted Nelson and Douglas
Engelbart to carry forward the underlying concept behind MemEx. In 1962, Engelbart started
work on the Augment Project, which aimed to produce tools to aid human capabilities and
productivity. He developed NLS (oN-Line System) that allowed researchers in Augment Project
to access all stored working papers in a shared “journal” which eventually had 100,000 items in
it, and was one of the largest early digital libraries. Engelbart is also responsible for inventing a
pointing device (mouse) in 1968. Ted Nelson designed “Xanadu System” in 1965 and coined
the word “Hypertext” and proposed a system wherein all publications in the world would be
deeply inter-linked.
The most significant development in the history of Internet and digital library was the invention
of World Wide Web (WWW) by Tim Berners-Lee at the CERN Laboratory in 1991. The
crucial underlying concept behind World Wide Web (WWW) is hypertext that has its origin in
Ted Nelson's Project Xanadu, and Douglas Engelbart's oN-Line System (NLS).
3. Early Digital Library Projects
3.1 Project Gutenberg
(http://www.gutenberg.org/)
Project Gutenberg was launched in the year 1971 at the Materials Research Lab at University of
Illionois by Dr Michael Hart. The main objective of the project was to create electronic access
of humanities literature available at the University of Illionois. A pioneer project in a number of
ways, Project Gutenberg was the first information provider on the Internet and is the oldest
digital library. When the Internet became popular, in the mid-1990s, the project got a boost and
obtained an international dimension. The number of electronic books in Project Gutenberg rose
from 1,000 (in August 1997) to 5,000 (in April 2002), 10,000 (in October 2003), 15,000 (in
January 2005), 20,000 (in December 2006), 25,000 (in April 2008) and 44,844 (in February
2014) with a current production rate of around 340 new books each month. Project Gutenberg
promotes digitization in “text format”, meaning that a book can be copied, indexed, searched,
analyzed and compared with other books. Contrary to other formats, the files are accessible for
low-bandwidth use. Apart from ASCII format other formats are also included such as
HTML, PDF, EPUB, MOBI, and Plucker to access the book from various devices. In 2000,
a non-profit corporation, the Project Gutenberg Literary Archive Foundation, Inc. was chartered
in Mississippi to handle the project's legal needs. Dr Gregory Newby was the founder CEO of
this project. In 2000, Mr Charles Franks also founded Distributed Proofreaders, which allowed
the proofreading of scanned texts to be distributed among many volunteers over the Internet.
Since the project is based in USA, at the beginning all the book were in English.
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Multilingualism started in the year 1997, now books are available in 60 languages with eleven
main languages (6).
3.2 Early Experiments Digitization of Journal Articles
3.2.1 Mercury
Carnegie Mellon University, during 1988-1992, attempted to create campus-based electronic
library. One of the objectives was to host the scanned images of journal articles, using materials
licensed from publishers. Four publishers were identified for publishing sixteen of the twenty
computer science journals that were most heavily used on campus. They were ACM, IEEE,
Elsevier, and Pergammon. During the project, Pergammon was taken over by Elsevier. None of
the publishers had machine-readable versions of their journals, but they gave permission to
convert printed materials into digital format for use in the library. Thus, an important part of the
work was the conversion, storage, and delivery of page images over the campus network. The
fundamental paradigm of Mercury was searching a text database, to identify the information to
be displayed. An early version of Z39.50 was chosen as the protocol to send queries between
the clients and the server computers on which the indexes were stored. Mercury introduced the
concept of a reference server, which keeps information about the information stored on the
servers, the fields that could be searched, the indexes, and access restrictions. Carnegie Mellon
already had a mature set of network services, known as Andrew. Mercury was able to use
standard Andrew services for authentication and printing. Electronic mail was used to dispatch
information to other computers (5).
3.2.2 Chemistry Online Retrieval Experiment (CORE)
CORE was a joint project by Bellcore, Cornell University, OCLC, and the American Chemical
Society that ran from 1991 to 1995. The project converted about 4,00,000 pages, representing
four years of articles from twenty journals published by the American Chemical Society. CORE
included two versions of every article, a scanned image and a text version marked up in SGML.
The scanned images ensured that when a page was displayed or printed, it had the same design
and layout as the original paper version. The SGML text was used to build a full-text index for
information retrieval and for rapid display on computer screens. Two scanned images were
stored for each page, one for printing and the other for screen display. The CORE collections,
which were only twenty journals, occupied some 80 gigabytes of storage (5).
3.2.3 Association for Computing Machinery (ACM)
In 1993, the ACM decided that its future production process would use a computer system that
creates a database of journal articles, conference proceedings, magazines and newsletters, all
marked up in SGML. Subsequently, ACM also decided to convert large numbers of its existing
journals to build a digital library covering its publications from 1985 onwards.. One use of the
SGML files is a source for printed publications. However, the plan was much more progressive.
The ACM planned for the day when members would retrieve articles directly from the online
database, sometimes reading them on the screen of a computer, sometimes downloading them to
a local printer. Libraries would be able to license parts of the database or take out a general
subscription for their patrons. The collection became online during 1997. It uses a web interface
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that offers readers the opportunity to browse through the contents pages of the journals, and to
search by author and keyword (5).
3.3 American Memory
The Library of Congress, which is the world's biggest library, has a huge number of special
collections of unique or unpublished materials. Among library’s treasures, rare books,
pamphlets, and papers provide valuable material for the study of historical events, periods, and
movements. Millions of photographs, prints, maps, musical scores, sound recordings, and
moving images in various formats reflect trends and represent people and places. American
Memory was a pilot program that, from 1989 to 1994, reproduced selected collections for
national dissemination in computerized form. Collections were selected for their value for the
study of American history and culture, and to explore the problems of working with materials of
various types, such as prints, negatives, early motion pictures, recorded sound, and textual
documents (5).
4. Digital Library Initiative (1994-1998)
The Digital Libraries Initiative (DLI) was the result of a community-based process which began
in the late 1980s with informal discussions between researchers and funding agencies in USA.
These discussions progressed to planning workshops designed to develop research values and
agendas and culminated in the National Science Foundation (NSF)/Defense Advanced Research
Projects Agency (DARPA)/National Aeronautics and Space Administration (NASA) Research
in Digital Libraries Initiative announced in late 1993. The Digital Library Initiative Phase -I
(DLI-1) started in the year 1994 with the funding support from the National Science Foundation
(NSF), Department of Defense Advanced Research Project Agency (DRAPA) and National
Aeronautics and Space Administration (NASA). The US Government spend around $ 24
million during four years from 1994-1998 for projects assigned to six major universities. These
universities concentrate on developing digital library architecture, technologies and standard
procedure for capturing, processing and organising the information, develop search, browse and
visualisation interfaces, etc. (2).
Six major universities participated in the first phase of DLI-1 (1994-1998) as follows (3):
4.1 University of Michigan
This project focused on the collection of earth and space sciences and intended to serve a variety
of users. The key contribution of the project included agents based digital library architecture.
The agent represents an element of the DL, i.e., a collection or service. The external
collaborators were IBM, Elsevier Science, UMI International and Kodak.
4.2 University of California, Berkeley (The Environmental Electronic Library)
The UC Berkeley Digital Library project was part of the NSF/ARPA/NASA Digital Library
Initiative and part of the California Environmental Resource Evaluation System. The project’s
goal is to develop the technologies for intelligent access to massive, distributed collection of
photographs, satellite images, maps, full text documents, and “multivalent” documents.
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4.3 University of California, Santa Barbara (The Alexandria Digital Library)
The goal of the project was related to distribution of digital library for geographically referenced
information. The information was indexed based on geographical location in addition to
indexing by other attributes. The prototype web called Alexandria Digital Library was
developed to search the data set based on text and visual query language. The collection
includes digitised maps, images and other geographical information related to Santa Barbara,
Ventura and Los Angeles. The project partners with National Centre for Geographical Analysis,
Digital Equipment Corporation and Xerox.
4.4 Carnegie Mellon University (The Informedia Digital Video Library)
Focus of this project was to develop search and discovery interface for the video medium. The
project called Informedia Digital Video Library aims to integrate speech, language and image
understanding technologies to support both the creation of and retrieval from the digital library.
Software called Sphinx-II developed by Carnegie Mellon University was used to recognise the
speech, automatically transcribe narratives and dialogues from each video. The project was
supported by industrial partners such as Bell Atlantic, Intel Corporation, Microsoft
Incorporation, etc.
4.5 University of Illinois, Urbana Champaign (Federated Repositories of Scientific
Literature)
The Digital Libraries Initiative (DLI) project at the University of Illinois at Urbana-Champaign
was aimed at developing the information infrastructure to effectively search technical
documents on the Internet. A large test bed of scientific literature was developed for evaluating
its effectiveness under significant use, and researching enhanced search technology. The test
bed of Engineering and Physics journals was based in the Grainger Engineering Library. The
National Centre for Super- computing Applications (NCSA) developed software for the Internet
version in an attempt to make server-side repository search widely available. The Research
section of the project used NCSA supercomputers to compute indexes for new search
techniques on large collections, to simulate the future world, and to provide new technology for
the Test bed section.
4.6 Stanford University (Infobus)
The Stanford Digital Libraries project was one of the participants in the four-year, $24 million
Digital Library Initiative, started in 1994. In addition to the ties with the five other universities
that were part of the project, Stanford also had a large number of partners. Each university
project handled different angle of the total project, with Stanford focusing on interoperability.
The collections were primarily computing literature with strong focus on networked information
sources, meaning that the vast array of topics found on the World Wide Web were accessible
through this project as well. At the heart of the project was the test bed running the “InfoBus”
protocol, which provided a uniform way to access a variety of services and information sources
through “proxies” acting as interpreters between the InfoBus protocol and the native protocol.
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5.

Digital Library Initiative Phase-2 (DLI-2) 1999-2004

Based on the recognized achievements of DLI and the promise of additional Federal investment
in digital libraries, Digital Libraries Initiative phase-II (DLI-2) was announced in the year 1998.
DLI-2 was a multiagency initiative to provide leadership in research fundamental to the
development of the next generation of digital libraries, to advance the use and usability of
globally distributed, networked information resources, and to encourage existing and new
communities to focus on innovative applications areas. The success of the original DLI-1
programme and the continued IT research interest allowed the NSF to continue to spearhead the
development of the DLI-2 research programme. More sponsoring agencies joined with DARPA,
NASA and the NSF in the DLI-2 programme, including the National Library of Medicine
(NLM), the Library of Congress (LOC), the National Endowment for the Humanities (NEH),
the National Archives and Records Administration (NARA), the Smithsonian Institution (SI),
and the Institute of Museum and Library Services (IMLS).
If intent in the first phase was to concentrate on the investigation and development of
underlying technologies, the second phase (1999-2004) was intended to look more at applying
those technologies and others in real life library situations. Second phase aimed at intensive
study of the architecture and usability issues of digital libraries including the vigorous
research on: a) Human-centred DL architecture;
b) Content and Collections-based DL
architecture; c) Systems-centred DL architecture; and d) Development of DL test beds. Under
the DLI-2, 77 large and small projects in various categories were developed with the support of
academic institutions at US.
6. Major Digital Library Projects
6.1 The Networked Digital Library of Theses and Dissertations (NDLTD)
(http://thumper.vtls.com:6090/)
The Networked Digital Library of Theses and Dissertations (NDLTD) is an international
organization dedicated to promoting the adoption, creation, use, dissemination, and preservation
of electronic theses and dissertations (ETDs). NDLTD supports electronic publishing and open
access to scholarship in order to enhance the sharing of knowledge worldwide. The concept of
electronic theses and dissertations (ETDs) was first discussed during the meeting in 1987 at Ann
Arbor, Michigan, organized by UMI and attended by representatives from Virginia Tech, the
University of Michigan. The result of several years of intense collaborative work, the ETD-db
software that emerged from Virginia Tech in 1996 provided a complete ETD submission
package from beginning to end. Maintaining its leadership role, Virginia Tech also coordinated
the development and implementation of a distributed digital library system, so that ETDs from
all participating institutions could be accessed easily. The system that was developed allowed
browsing and searching based on institution, date, author, title, keywords, and full-text, as well
as downloading for local reading or printing of ETDs worldwide. This early effort to create a
global digital library provided the conceptual framework for what became the Networked
Digital Library of Theses and Dissertations (7).
The National Digital Library of Theses and Dissertations was established in 1996, directed by
an informal steering committee. As its scope became international, the organization kept the
acronym NDLTD, but changed its name to the Networked Digital Library of Theses and
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Dissertations. In 1998 interested institutions began meeting annually for what would become a
series of symposia on electronic theses and dissertations sponsored by NDLTD and designed to
help universities initiate ETD projects (8).
In 2003, the NDLTD incorporated as a non-profit charitable organization, with a set of bylaws.
Today, the NDLTD’s members include more than 200 universities around the world, as well as
partner organizations, including Adobe, the American Library Association, the Association of
Research Libraries, the Coalition for Networked Information, the Joint Information Services
Committee, OCLC Online Computer Library Center, Proquest / UMI, and Theses Canada—all
working toward the goal of unlocking the benefits of shared knowledge for all (8).
6.2 National Science Digital Library System (NSDL)
(https://nsdl.org/)
To stimulate and sustain continual improvements in the quality of science, mathematics,
engineering, and technology (SMET) education, the National Science Foundation (NSF) has
launched the National Science, Mathematics, Engineering, and Technology Education Digital
Library (NSDL) program in 2000. The resulting digital library is intended to serve the needs of
learners belonging to a broad user audience such as Kindergarten to Senior Higher Secondary
School, undergraduate, graduate, and life-long learning in both formal and informal settings.
Envisioned as the premier portal to current and future high-quality SMET educational content
and services, this virtual facility will enable seamless access to a rich array of interactive
learning materials and resources, distinguished by the depth and breadth of the subject matter
addressed, and valued for its authority and reliability (7).
Initial development of the NSDL program began in late 1995 with an internal concept paper for
the NSF Division of Undergraduate Education (DUE). Mogk and Zia examined the
opportunities and challenges in evaluation and dissemination that would be implied by a
national digital library for science education (10). Subsequently, the idea was explored and
developed further through a series of workshops and planning meetings over the next several
years. Beginning in 1998, two rounds of prototype projects were supported through the Special
Emphasis: Planning Test beds and Applications for Undergraduate Education program
conducted under the auspices of the multi-agency Digital Libraries Initiative - Phase 2 (DLI-2)
program.
More than 60 projects have been funded since 1998 in three areas (11):
The collection track for offering contents (e.g.,national biology digital library, digital
mathematics library, experimental economics digital library);
a. The service track for providing technologies and services (e.g.,University of Arizona’s
GetSmart e-learning concept map system);
b. The core integration track, for linking all contents and services under a unified
framework.
Open Archive Initiative (OAI) based content creation and metadata harvesting is one of the
critical components in NSDL, which has the potential for improving the standards and
sustainability of all projects involved. The NSDL programme takes a grass-roots approach to
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inviting community input and consensus building through various committees and working
groups.
6.3 Digital Library for Earth System Education (DLESE)
(http://www.dlese.org/library/index.jsp)
The Digital Library for Earth System Education (DLESE) mission is to “improve the quality,
quantity, and efficiency of teaching and learning about the Earth System, by developing,
managing, and providing access to high-quality educational resources and supporting services
through a community-based, distributed digital library” launched in 2001 (12). DLESE has
emerged to support the specific educational needs of the geoscience community within the
larger NSDL network. The National Science Foundation provided funding for the development
of DLESE which is now operated by the National Center for Atmospheric Research (NCAR),
Computational and Information Systems Laboratory and the NCAR Library. DLESE serves as a
vehicle for the geoscience community to respond to the challenges of systemic educational
reform and the changing technological landscape.
DLESE provides educational discovery features that enable users to search by grade level,
educational resource type, and keyword. It also contains a resource cataloguer, and community
oriented services, such as discussion forums for working groups and a community-posting tool.
To ensure interoperability with the NSDL, support for the Open Archives Initiative harvesting
protocol has been implemented. The DLESE collections grow through community contributions
from individuals or institutions. The DLESE Program Center (DPC) enables the community to
consciously and actively shape the intellectual framework of the DLESE collection by
providing tools, components, and services that reflect DLESE policy, assure collection quality,
and promote pedagogical innovation
DLESE has established relationships with science and science education professional societies,
including the American Association for the Advancement of Science (AAAS), the American
Geological Institute (AGI), the American Geophysical Union (AGU), the Incorporated Research
Institutions for Seismology (IRIS), the National Science Teachers Association (NSTA), and the
emerging Center for Ocean Sciences Education Excellence (COSEE) and Earth scope efforts
(7). These partners provide outreach opportunities for DLESE through their conferences and
workshops.
6.4 ArXiv
(http://arxiv.org/)
Started in August 1991, also known as Los Alamos National Laboratory (LANL) e-print
service, is a fully automated electronic archive and distribution server for research papers.
ArXiv is owned, operated and funded by Cornell University and partially funded by the
National Science Foundation (7). It covers un-refereed articles self-archived by the authors. The
areas covered include physics and related disciplines like mathematics, nonlinear sciences,
computer science and quantitative biology. The contents of arXiv conform to Cornell University
academic standards. Authors can submit their papers to the archive using the World Wide Web
interface. They may also update their submissions, though previous versions remain available.
Users can retrieve papers from the archive either through an online interface, or by sending
commands to the system via e-mail. Users can also register to automatically receive an e-mail
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listing of newly submitted papers in areas of interest to them. Facilities to view recent
submissions and to search old submissions are also provided via the World Wide Web interface.
Involvement of arXiv in the OAI: The Open Archives Initiative (OAI) developed from a
meeting held in Santa Fe in 1999, which was initiated by Paul Ginsparg (arXiv, Los Alamos
National Lab.), Rick Luce (Los Alamos National Lab.) and Herbert Van de Sompel (University
of Ghent, Los Alamos National Lab.). ArXiv has continued to be actively involved in both
management of the initiative and technical development of the protocol (7).
6.5 CiteSeer (ResearchIndex)
(http://citeseerx.ist.psu.edu/index)
CiteSeer also known as the ResearchIndex is a scientific literature digital library and search
engine that focuses primarily on the literature in computer and information science. It contains
freely available, full-text research articles (journal pre-prints and papers where available,
conference proceedings, technical reports) downloaded from the web. It indexes PostScript and
PDF research articles. CiteSeer uses search engines, crawling and document submissions to
harvest papers.
The articles are indexed by an Autonomous Citation Indexing (ACI) system which links the
records together through references cited within, and citations made to, an article. It provides
links to related articles and can identify the context of a citation, allowing researchers to see
what their peers have said about the cited work. CiteSeer computes citation statistics and related
documents for all articles cited in the database, not just the indexed articles. CiteSeer locates
related documents using citation and word based measures and displays an active and
continuously updated bibliography for each document. It shows the percentage of matching
sentences between documents. CiteSeer provides the context of how query terms are used in
articles instead of a generic summary, improving the efficiency of search. Other services
include full-text, Boolean, phrase and proximity search. It provides automatic notification of
new citations to given papers, and new papers matching a user profile.
CiteSeer aims to improve the dissemination and feedback of scientific literature and to provide
improvements in functionality, usability, availability, cost, comprehensiveness, efficiency and
timeliness in the access of scientific and scholarly knowledge. Rather than creating just another
digital library, CiteSeer provides algorithms, metadata, services, techniques and software that
can be used in other digital libraries.
6.6 Networked Computer Science Technical Reference Library (NCSTRL)
(http://www.ncstrl.org/)
The Networked Computer Science Technical Reference Library (NCSTRL) is an international
collection of computer science technical reports from Computer Science departments and
industrial and government research laboratories, made available for non-commercial and
educational use. Mostly NCSTRL institutions are universities that grant PhDs in Computer
Science or Engineering, with some industrial or government research laboratories. NCSTRL is
based on two previous technologies for technical report libraries. Dienst is a protocol and
implementation for distributed digital library servers. WATERS is a system that links
distributed FTP report repositories via a centralized index. The NCSTRL architecture combines
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the power and flexibility of Dienst with the ease of installation of WATERS. The technology
underlying NCSTRL is a network of interoperating digital library servers. The digital library
servers provide three services: repository services that store and provide access to documents;
index services that allow searches over bibliographic records; and user interface services that
provide the human front-end for the other services. Search requests from users generate parallel
protocol requests to the distributed index servers.
6.7 NASA Technical Report Server (NTRS)
(http://data.nasa.gov/)
NASA's history with web-based DLs dates back to 1993, when a WWW interface was provided
for the Langley Technical Report Server (LTRS). Prior to this, LTRS was simply an anonymous
FTP server that distributed technical reports authored and sponsored by NASA Langley
Research Center. However, LTRS provided access to reports only from NASA Langley
Research Center, and not other NASA centres and institutes. Beginning in 1994, software used
to create LTRS was shared with other NASA installations and “LTRS-like” DLs were setup. In
1995 the NASA Technical Report Server (NTRS) was set up to provide integrated searching
between the various NASA web-based DLs (7).
NASA's technical information is available via the NASA Technical Report Server (NTRS) to
provide students, educators and the public with access to over 500,000 aerospace-related
citations, over 300,000 full-text online documents, and over 500,000 images and videos. The
types of information includes: conference papers, journal articles, meeting papers, patents,
research reports, images, movies, and technical videos – scientific and technical information
(STI) created or funded by NASA. It is a part of the NASA Scientific and Technical
Information (STI) Program, whose mission is to collect, archive and disseminate NASA
aerospace information, and locate domestic and international STI pertinent to NASA's missions
and Strategic Enterprises. NTRS also collects scientific and technical information from sites
external to NASA to broaden the scope of information available to users. NTRS's Simple
Search searches for NASA information only and its Advanced Search can search for NASA and
non-NASA information. It also facilitates browsing and weekly updates.
The NTRS integrates the following three NASA collections and enables search and retrieval
through a common interface (14):
•
•
•

NACA Collection: Citations and reports from the National Advisory Committee for
Aeronautics period lasting from 1915 to 1958.
NASA Collection: Citations and documents created or sponsored by NASA starting in
1958 and continuing to the present.
NIX Collection: Citations and links to the images, photos, movies, and videos from the
discontinued NASA Image eXchange (NIX).

The information found in the NTRS was created or funded by NASA and is unlimited,
unclassified, and publicly available.
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6.8 OAIster
(http://oaister.worldcat.org/)
OAIster is a union catalogue of millions of records representing open access digital resources
that was built by harvesting from open access collections worldwide using the Open Archives
Initiative Protocol for Metadata Harvesting (OAI-PMH). OAIster began at the University of
Michigan in 2002 funded by a grant from the Andrew W. Mellon Foundation and with the
purpose of establishing a retrieval service for publicly available digital library resources
provided by the research library community. During its tenure at the University of Michigan,
OAIster grew to become one of the largest aggregations of records pointing to open access
collections in the world.
In 2009, OCLC formed a partnership with the University of Michigan to provide continued
access to open access collections aggregated in OAIster. OCLC is evolving OAIster to a model
of self-service contribution for all open access digital repositories to ensure the long-term
sustainability of this rich collection of open access materials. Today, OAIster includes more
than 30 million records representing digital resources from more than 1,500 contributors.
Additionally, the OAIster records are included in search results for those libraries with
WorldCat Local and WorldCat Local quick start.
The records of the open access digital resources available via OAIster lead to a wide range of
materials and include (15):
•
•
•
•
•
•
•

Digitized (scanned) books, journal articles, newspapers, manuscripts and more
Digital text
Audio files (wav, mp3)
Video files (mp4, QuickTime)
Photographic images (jpeg, tiff, gif)
Data sets (downloadable statistical information)
Theses and research papers

7. International Collaborative Projects
International digital library research project intended to develop a system that can operate in
multiple languages, formats, media, social and organisational contexts. The main objective of
this project is to avoid duplication of effort from the different agencies and sharing the scientific
knowledge and scholarly data all over the world. Major International Collaborative projects as
follows:
•
•
•
•

National Science Foundation (NSF) - Joint Information Systems Committee (JISC) (USUK): International Digital Libraries Collaborative Research and Application Test beds
NSF- German Research Foundation (DFG) (US-Germany): International Digital
Libraries Research
Network of Excellence in Digital Library System (DELOS) / NSF Working Group
Reference Models for Digital Libraries: Actors and Roles
NSF/European Union (EU) Digital Libraries: Future Directions for a European Research
Programme
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8. Summary
This module discussed various digital library initiatives taken by the US for the benefit of
academic community. The module elaborated on various aspects of the first digital library
Project Gutenberg and other earlier projects such as Mercury, Chemistry Online Retrieval
Experiment Association for Computing Machinery (ACM). You also acquired knowledge about
Digital Library Initiative Phase -1, Phase -2, their funding partners and the test bed project. The
role of funding agencies such as National Science Foundation (NSF) / Defense Advanced
Research Projects Agency (DAR.PA) / National Aeronautics and Space Administration
(NASA) is vital to develop technical architecture and to promote digital library research
activities in US. You have also learned about major digital library projects, their outcome and
achievements.
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MODULE-26
DIGITAL LIBRARY INITIATIVES IN UK

Module. 26: Digital Library Initiatives in UK
I. Objectives
The objectives of this module are to impart knowledge on:
•
•
•

Early digital libraries and digital library initiatives in UK;
Major funding agencies and their efforts to develop digital libraries in UK; and
Major digital library projects and their achievements;

II. Learning Outcomes
After going through this lesson, learners would attain knowledge about major, flagship digital
library initiatives taken by various organizations in UK and their outcome and achievements.
Learners would acquire knowledge about ELINAR, eLib, FAIR, RDN, Intute, eBank UK, ePrints and EThOS and their impact on higher education in UK and all over the world.
III. Module Structure
1. Introduction
2. Early Digital Library Project
2.1 ELINAR (Electronic Library Information Online Retrieval)
3. Major Funding Agencies in UK
3.1 Joint Information Systems Committee (JISC)
3.2 UK Office for Library and Information Networking (UKOLN)
4. Major Digital Library Projects
4.1 eLib: Electornic Libraries Programme (eLib)
4.2 The Resource Discovery Network (RDN)
4.2.1 Intute
4.3 JISC IE Metadata Schema Registry
4.4 eBank UK
4.5 Focus on Access to Institutional Resources (FAIR)
4.6 ePrints UK
4.7 British Library Digital Library Programme
4.7.1 Archival Sound Recordings
4.7.2 The 19th Century British Newspapers
4.7.3 EThOS (Electronic Theses Online Services)
4.8 BOPCRIS (British Official Publications Collaborative Reader Information Service)
4.9 Medical Journals Back Files
4.10 Newsfilm Online
4.11 A Digital Library of Core e‑Resources on Ireland (2007-2009)
4.12 Oxford Digital Library
4.13 The Cambridge Digital Library
5. Summary
6. References
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1. Introduction
The invent of Internet and World Wide Web play a vital role in world-wide distribution of digital
information in faster and smarter way. Intensive research has been done on digital libraries during
the past two decades all over the world. At the beginning, the research concentrated on technology
and content not on users and usage, focuse of research in recent years has shifted to content usage,
content format, access management and measuring impact of digital libraries on the society. With
digital library projects initiated in USA through Digital Library Initiative -I in 1994, other
countries also started focusing on development of digital libraries in their respective countries.
The UK’s eLib: Electronic Library Programme was started in 1994 based on Follet Report
published in 1993 with financial support of £15 million for the period of three years. The funding
was made available jointly by four UK higher education funding bodies, namely, the Higher
Education Funding Council for England, Scottish Higher Education Funding Council, Higher
Education Funding Council for Wales and Department of Education for Northern Ireland [1]. In
just a hew years, an enormous amount of richly detailed and flexible digital material has been
amassed in the UK as technology has expanded to make it possible: A conservative estimate
suggests £130 million of public money has been spent on the creation of digital content since the
mid-1990s [2]. In this module, you will study about the digital library initiatives in UK, role of
funding agencies, major digital library projects and their achievements.
2. Early Digital Library Project
2.1 ELINAR (Electronic Library Information Online Retrieval)
The ELINAR project was carried out based on existing digital library research projects in USA
such as CORE, MERCURY and other research on Internet applications and services such as
WWW, WAIS and GOPHER. The ELINAR project was started in 1993 with the financial support
of De Montfort University, the British Library and IBM UK [1]. The main aim of this project was
to archive course materials such as books, journals, course materials, reading lists, question
papers, multimedia learning objects in the field of business and computer science and its delivery
to the undergraduate student via personal computer and work stations. About 35,000 pages of
teaching and learning materials were digitised during the pilot project. The research focus of this
project was user study, copyright management, access control and usage statistics. Two
prototypes were developed under the project, i.e. i) Web interface for general user; and ii)
electronic library user interface (ELVIS) for visually impaired students.
3. Major Funding Agencies in UK
3.1 Joint Information Systems Committee (JISC)
(https://www.jisc.ac.uk/)
The Joint Information Systems Committee (JISC) is one of the major funding agencies that
promotes research and, technology development activity in the higher education sector in UK
since 1993. The major objective of JISC is to help and facilitate higher education institutions to
use information and communication technology (ICT) through funding and advisory services
[4]. The JISC is constantly providing support to various innovative digitisation programmes and
projects to strengthen the higher education and further education in UK. The Electronic Library
Programme (eLib) was launched in 1994 with the financial support of JISC along with UK
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Higher Education funding bodies and the focus areas were digitisation of rare books, journals,
images and electronic resources access management. The JISC granted £ 22 million through
digitisation programme from the Higher Education Funding Council for England and Wales
during 2004 to 2009 in two phases. The first phase took place during 2004 to 2007 with equally
ambitious six projects. The second phase spread through 16 projects and more than 60
organisations from educational and other sectors participated, including the British Film
Institute, the National Archives, the BBC, ITN, the British Library, the National Library of
Wales and the Bodleian Library, alongside nearly 30 universities. The project reflected the
historical and societal development in UK since the 17th century from cabinet papers to First
World War poetry and radio news to Ph.D. theses in a wide range of media including sound,
maps, newspapers, pamphlets and theses.
3.2 UK Office for Library and Information Networking (UKOLN)
(http://www.ukoln.ac.uk/)
The Centre for Catalogue Research was established in 1977 by the British Library R&D
Department to look after the catalogues and bibliographic data. In 1989, UK Office for Library
and Information Networking established after a grant from the British Library Research and
Development Department (BLRDD). The UKOLN: The UK Office for Library and Information
Networking become an independent centre in 1992, financially supported by BLRDD and JISC
[5]. The UKOLN is a centre of expertise in digital information management, providing advice
and services to the library, information, education community across UK. The major focus areas
were metadata, interoperability, building innovative system and services based on Web
technologies.
4. Major Digital Library Projects
4.1 eLib: Electornic Libraries Programme (eLib)
(http://www.ukoln.ac.uk/services/elib/)
The Electronic Libraries Programme (eLib) was an initiative of the Higher Education Funding
Councils’ Joint Information Systems Committee (JISC), established to implement the IT
recommendations of the Follett Report by addressing the issue of change within higher education
libraries. The eLib Programme consisted of three phases. Phases 1 and 2 together resulted in a
successful programme involving a funding of £ 15 million over a period of three years from 1994
to 1997. The major focus areas of eLib Phase 1 and 2 were electronic delivery, digitisation of
journals and books, on-demand publication of e-journals and e-books, e-resources access
management and archive e-print. Based on the success of eLib 1 & 2, in the year 1998, eLib Phase
3 was Started, More than 20 institutions participated and the main objective of this project was to
integrate the previously successful project under eLib. The major focus Areas were hybrid
libraries, large scale resource discovery, digital preservation and turning the early project into
service.

3

Programme
Areas
Hybrid
libraries

Large Scale
Resource
Discovery
(Clumps)

Preservation

The turning
of early
projects into
services

Project Name

Major Focus Area

Agora
(http://hosted.ukoln.ac.uk/agora/)
Builder
(http://builder.bham.ac.uk/main.asp)
HeadLine
(http://hylife.unn.ac.uk/)
HyLife
(http://hylofe.unn.uk/)
MALIBU
(www.kcl.ac.uk/humanities/cch/mali
bu/index/htm)
Co-operative Academic Information
Retrieval Network for Scotland
(CAIRNS)
(http://cairns.lin.gla.ac.uk/)
M25 Link
(www.m25lib.ac.uk/M25link/)
RIDING
(www.shef.ac.uk/)
Music Libraries Online
(www.musiconline.ac.uk/)
CURL Exemplars in Digital
Archives
(CEDARS)
(www.leeds.ac.uk/cedars/)

These projects were focused on the
higher education sector dealing
with common problems like:
• Authentication
• User profiles
• Interface design
• Management of digitization
• Interconnection of database
• Staff development

Higher Education Resources OnDemand (HERON)
(www.heron.ac.uk/)
Electronic Publishing Resource
Services (EPRESS)

Though these projects covered
different geographical areas and
subjects, they explored the
possibility of virtual union
catalogues using standards like
Z39.50.

This project concentrated on
developing guidelines for
preserving different types of
materials, policies for collection
management, and recommendations
for standards and techniques.
HERON offered a national service
to the UK academic community for
copyright clearance, digitization
and delivery of book extracts and
journal articles.
EPRESS provides tools, knowledge
and information to help people
publish electronic journals.

Table 1. List of eLib projects in Phase-3 and their focus areas [1]

4.2 The Resource Discovery Network (RDN)
(http://www.jisc.ac.uk/whatwedo/programmes/x4l/rdnfe.aspx)
The Resource Discovery Network (RDN) was launched in 1999, as a JISC-funded service,
dedicated to providing effective access to high quality Internet resources for the learning,
teaching and research. The RDN builds upon the foundations of the Electronic Libraries
Programme (e-Lib) and more specifically the Access to Networked Resources (ANR) component
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of that programme set up during 1995, which sought to identify opportunities and solutions to the
growing challenges of resource discovery in the emerging network environment [6]. The RDN
catalogues provided links to web sites containing a wide range of educational materials,
including electronic books, electronic journals, bibliographies, learning and teaching resources.
The resources were selected by subject experts for the respective subjects based on the analysis
of quality, usability and reliability. Apart from JISC, the RDN received funding from the Arts
and Humanities Research Board (AHRB) and the Economic and Social Research Council
(ESRC). More than 70 educational institutions participated in this project to collect and share
resources in the RDN service.
The following RDN hubs were established based in various universities around Britain [4]:
•
•
•
•
•

BIOME (Medicine and Life Sciences) was led by the University of Nottingham
Humbul (Humanities) was led by the University of Oxford
EMC (Engineering, Mathematics and Computers) was led by Heriot-Watt University
PSIgate (Physical Sciences) was led by CALIM, the Consortium of Academic Libraries
in Manchester
SOSIG (Social Sciences, Business and Law) was led by the University of Bristol

An interdisciplinary search service called Resource Finder was developed by RDN, based on
OAI-PMH protocol for metadata harvesting, cross-searching of metadata from the RDN hubs.
4.2.1 Intute
(http://www.intute.ac.uk/)
Intute was the new face of the Resource Discovery Network (RDN) [7]. One of the biggest
challenge was the limitation of search engine and cross searching across institutional
repositories. Millions of web resources were available and it was difficult to find appropriate
resources for learning and research. In response to the user needs, Intute was launched in 2006
by a consortium of seven universities in UK including, University of Birmingham, University of
Bristol, Heriot-Watt University, Manchester Metropolitan University, University of Nottingham,
University of Oxford and Mimas at the University of Manchester as the hosting partner with
financial support from JISC. The data collected from the eight Hubs of RDN service were
integrated in to one for searching and improved browsing experience. Intute was a free online
service that helped the faculty, researchers and students to discover quality Internet resources for
their research and learning. Intute resources were categorised in to four subject groups such as
Science, Engineering and Technology; Arts and Humanities; Social Sciences; and Health and
Life Sciences. Intute actively collaborated with other projects such as the Higher Education
Academy Resource Catalogue Integration, INFORMS at University of Huddersfield, ePrint UK,
eBank UK and Internet Detective to enhance its services. Value added services were
incorporated in Intute including the virtual training suite, hot topics, limelight, behind the
headlines and MyIntute, etc. Since July 2011, Intute closed all the services due to the withdrawal
of funding from JISC.
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4.3 JISC IE Metadata Schema Registry
(http://www.ukoln.ac.uk/projects/iemsr/)
The JISC IE Metadata Schema Registry (IEMSR) project was funded by JISC through its Shared
Services Programme that ran between 2004 and 2010 in four phases. The IEMSR project
developed a metadata schema registry as a pilot shared service within the JISC Information
Environment. Metadata schema registries enable the publisher to navigate and share information
about metadata. Metadata within the JISC IE was based largely on two key standards, i.e., Dublin
Core Metadata Element Set (DCMES) and the IEEE Learning Object Metadata (LOM) standard.
The IEMSR provided the JISC IE with a single point of referral for recommended schemas. It
allowed various initiatives within the JISC IE to publish application profiles of these standards in
a common registry, making them available to others. This project helped to avoid unnecessary
duplication of effort, and supported sharing of common approaches. The Centre for Educational
Technology Interoperability Standards (CETIS) and the British Educational Communications and
Technology Agency (BECTA) were major contributors to this project in various areas [9].
4.4 eBank UK
(http://www.ukoln.ac.uk/projects/ebank-uk/)
eBank UK was a JISC-funded project which was a part of the Semantic Grid Programme and
Autonomic Computing Programme that ran between 2003 and 2007 in three phases. The
UKOLN, University of Bath, University of Southampton and the PSIgate- Physical Sciences
Information Gateway at the University of Manchester were the major project partners of this
project [10]. The main objective of this project was to provide an institutional repository to
support, manage and publicise metadata associated with crystallography data. The eBank project
also investigated how aggregator services could link data provided by grid-enabled projects to
publications in academic repositories. eBank UK brought together chemists, digital librarians and
computer scientists in an interdisciplinary collaboration which explored the potential for
integrating research datasets into digital libraries by using technologies such as the Open Archives
Initiative Protocol for Metadata Harvesting (OAI-PMH) [11].
The eBank UK project harvested metadata about research data from e-data repository. Metadata
records harvested from e-data repositories were stored in the central database alongside the eprint metadata records gathered as part of the ePrints UK project. An OAI-PMH repository was
set up at the University of Southampton. The repository extended the use of Open Archives to the
dissemination of experimental research data. It was specialized to support the deposition of data
from crystallographic experiments. eBank UK developed a demonstrator that uses the OAI-PMH
to aggregate metadata, and supports discovery both of datasets and related publications.
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Fig.1: The Scholarly Knowledge Cycle at eBank UK [12]

4 . 5 Focus on Access to Institutional Resources (FAIR)
(https://www.jisc.ac.uk/rd/projects/focus-on-access-to-institutional-resources-fair)
The Focus on Access to Institutional Resources (FAIR) Programme was launched by JISC in
2002, with an aim to collect digital resources produced from the academic institutions in UK and
share them with the academic community for wider access and maximise the usage of electronic
resources. Further Education and Higher Education institution in UK rapidly produced large
number of digital resources including journal articles, research reports, electronic theses and
dissertations, images, sound recordings, databases, etc. The FAIR Programme examined how
these resources could be effectively shared for use by others in the community, increasing their
value and usefulness. While technical mechanisms through which such sharing could take place,
FAIR has gathered experience and knowledge on the set-up of repositories, on the design of user
interfaces, and on the development and configuration of software enabling access to shared
resources and the management of these materials. Many of the systems used within FAIR and in
related initiatives around the world are open source, offering a controllable and low-cost solution
to sharing institutional resources. Various projects funded under the Programme covered a wide
variety of assets. The FAIR project was grouped into three major clusters such as e-print & etheses cluster, museum and image cluster and portal cluster. The FAIR projects and their key
achievements are listed in the table given below [13]:
a. E-prints and e-theses – a cluster of projects examined the deposit and disclosure of
research outputs, primarily e-print articles and research theses in digital form.
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DAEDALUS

•
•
•

Electronic
Theses

•
•
•

Experience with different repository software packages
Advocacy materials and associated user documentation to support the
development of an institutional repository
Use of institutional repository content to support a subject-based
repository (ERPAnet) and an open access e-journal (JeLit)
A UK Metadata Core Set for electronic theses and dissertations (ETDs),
in collaboration with DAEDALUS and Theses Alive!
ETD events
Guidance documentation and advice on implementing ETDs

ePrints UK

•
•
•

A live service providing access to harvested e-print records
Guidance on the structuring of metadata for e-prints
Reports on the environment in which institutional repositories are being
implemented

HaIRST

•
•

Experience of making harvested data available itself for harvesting
Experience of making metadata available for harvesting without full
implementation of the OAI protocol
Experience of providing access to multiple digital asset types

•

RoMEO

•
•
•

Advocacy materials on IPR and copyright for e-prints
Publisher copyright policy database (now hosted by SHERPA)
RoMEO rights solution, proposing a methodology for incorporating
rights statements in the metadata that is harvested

SHERPA

•

Installed institutional repositories across 20 universities and the British
Library
Institutional repository advocacy materials (including repository
costing) and user documentation
Studies into the preservation of e-prints

•
•

TARDis

•
•
•

Work to enhance the EPrints software package
Investigation of issues relating to e-print metadata quality
Experience of addressing multidisciplinary requirements for an
institutional repository

Theses Alive

•
•
•

JISC Legal paper on legal issues surrounding ETDs
Experience in the use of DSpace
TAPIR, a DSpace plug-in to facilitate the submission of ETDs

b. Museums and Images – a cluster of projects examined the role of the deposit and
disclosure of museum objects, images and arts & humanities datasets to support increased
dissemination, awareness and preservation of theses.
Accessing the Virtual
Museum

•
•
•

Explore issues on metadata required for harvesting
Subject classification of resources to be harvested
Virtual handling investigations to support remote access to
museum collections
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•
•

BioMed Image Archive

•

Legal and ethical requirements for disclosing images
Open source repository software development for image
collections
Review criteria, deposit criteria, licence agreement and terms
and conditions for image collections

Harvesting the
Fitzwilliam Museum

•
•
•

The association of images with metadata for harvesting
Explore issues on images and harvesting
Experience in the use of the Adlib collection management
system for disclosing content

Hybrid Archives

•
•
•

Hybrid Archives model and implementation plan
Hybrid Archives deposit licence
Explore issues on cross-domain searching of harvested data

c. Portals – these projects examined the provision of access to externally sourced content
alongside internally surfaced assets.
FAIR Enough

•
•
•

PORTAL

•
•
•

Experience of the IPR and cultural aspects of sharing materials
within FE
Events encouraging use of external resources
Embedding of external resources alongside local information and
services in a variety of virtual learning environment (VLE)
systems
Studies on user requirements for institutional portals
Card sort survey toolkit for investigation of user requirements
Studies on the management and presentation of information within
an institutional portal

4.6 ePrints UK
(http://www.ukoln.ac.uk/projects/eprints-uk/)
The e-Print UK was a national service launched as the part of the FAIR project in 2002 with
financial support from JISC. The aim of the project was to provide a single point access to e-print
repository harvested from Further Education and Higher Education institutions in UK. The
project was built based on the experience gathered from the RDN project, in which open archive
protocol for metadata harvesting technique was implemented to harvest metadata and aggregated
search facility created. The ePrints UK project worked closely with other projects in this area,
including HaIRST, which provides ePrints UK with a single point of access to metadata
repositories of near about 13 Scottish institutions, CURL's SHERPA project, which aimed to
support the development of a number of institutional e-print archives in the UK, and RoMEO,
which explored intellectual property issues surrounding institutional ePrints archives [14].

9

4.7 British Library Digital Library Programme
The British Library is the national library of UK and the world largest library having collected
around 150 million items including 14 million books, from several countries, in many languages
and in many formats, both in print and digital [15]. The British Library’s digital library
programmes aim to digitise its collection and provide digital information service for the research
and learning activity. The digital collection and services to enhance the usage of library
resources through electronic delivery of content to the remote users. The digital library collection
was built from a number of existing historically important collections, including the 19th century
newspapers, early English books (1475-1700), the 19th century book collections, medieval
manuscripts, sound recordings and theses, etc. The British Library partnered with many national
and international agencies for funding support such as JISC, Arts and Humanities Research
Council, Cengage Learning, Brightsolid, Microsoft, Google, the BBC, etc. [16]. Some of the
important digitisation projects of British Library are described below:
4.7.1 Archival Sound Recordings
The British Library Sound Archive has more than one million sound and video recordings,
including early wax cylinders, tapes, discs and digital media. The collection comes from all over
the world and various ranges such as music, drama, literature, oral history and wildlife sounds
[17]. The Archival Sound Recording phase 1 (ASR1) project was funded by JISC under the
Digitisation Programme from 2004 to 2006. The aim of the project was to digitise selected rare
used and fragile sound recording and provide access to the academic community and the
common public in UK. The project digitised and delivered access to 12,000 audio recordings of
about 3,900 hours including, oral history, traditional music, rare recordings, classical and popular
music and educational materials. After the success of the ASR1, JISC extended the funding for
the project Archival Sound Recording Phase 2 (ASR2) from 2007 to 2009. The project aimed to
digitise additional selected 24,000 sound recordings and clear copyright for the purpose of
teaching, learning and research activity in UK. One of the significant outputs of this project was
METS schema an International standard for audio files. The project ASR1 and ASR2 were
merged and rechristened as British Library Sounds and at present provide licensed access of
more than 50,000 selected recordings to the Further Education and Higher Education in UK for
academic purposes [18].
4.7.2 The 19th Century British Newspapers
The 19th Century British Newspapers was the public and private partnership project between
British Library and leading content aggregator Cengage Learning, financially supported by JISC
under the Digitisation Programme in two phases. The main aim of this project was to digitise
three million pages of out-of-copyright UK printed materials published in England, Wales,
Scotland and Ireland during the 19th Century and overall goal of this project was to provide web
based access of historic newspaper content to the Further and Higher Education Community
[19]. In the first phase from 2004 to 2006, about 48 titles were selected by the editorial board
containing two million pages to provide in depth view of the social, political and scientific
development during the 19th Century. In the second phase from 2007 to 2009, about 22 titles
were selected consisting of around one million pages. Importance was given to English regional
newspapers in view of political developments in cities and downs. The archives provided free
access to the Higher Education Community in UK through JISC license agreement till July 31,
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2013.At present these resources are available for subscription through Cengage Learning
Platform [20]. The collection focused on London national newspapers, English regional
newspapers, local newspapers from Scotland, Ireland and Wales, and special titles on Victorian
Radicalism and Chartism.
4.7.3 EThOS (Electronic Theses Online Services)
The Electronic Theses Online Services (EThOS) started in 2005, was another innovative project
by JISC with the British Library as the lead organisation. Doctoral theses represent a special
category of research writing and are the culmination of several years of intensive work.
Traditionally difficult to access, theses remained underused, so modernising access to research
theses has been on the Higher Education agenda for many years in UK [21]. The aims and
objectives of the project were to develop a functional prototype to archive the electronic version
of Ph.D. theses produced from the Higher Education institutions in UK. The project enables the
researchers and students to access the research output of UK and use it for learning and research
activities. It will also enable HE institutions, in partnership with the British Library to promote
and increase usage of their theses output. Other partner of this project was Consortium of
University Research Libraries (CURL), Cranfield University, University of Warwick, University
of Glasgow, University of Edinburgh, Robert Gordon University and University of Birmingham.
In 2007, the JISC extended this project as EThOSnet, aimed with building a strong EThOS
sponsorship network amongst the Higher Education institutions in UK and to transform the
prototype into live project. Out of approximately 3,50,000 theses awarded by 120 Higher
Education institution in UK since 1800, around 1,20,000 theses have been digitised and made
accessible to the higher education community through EThOS service [22].
4.8 BOPCRIS (British Official Publications Collaborative Reader Information Service)
The British Official Publications Collaborative Reader Information Service (BOPCRIS) was a
digitisation project to digitise 18th, 19th and 20th Century Parliamentary Papers of UK. The
project started to digitise Ford Collection of British Official Publications in 1995 by University
of Southamton under the Specialised Research Collection in the Humanities Initiative [23]. The
British Official Publications on 18th, 19th and 20th Century provide immense primary sources
about the culture and development of British Empire. These resources include, text, images,
handwritten notes, maps, bills, statistical reports on extensive topics such as social science,
humanities, history of health science, technology development, history and political issues. The
major objective of this project was to provide access of underutilised resources of parliamentary
publications to the world academic community. During 2005 to 2007, JISC funded this project
under Higher Education Digitisation Services to integrate various digitisation projects by
developing catalogue, index, search and browse interface. The digitised resources provided
access to Higher Education and Further Education community in UK free-of-cost under JISC
agreement. The project was lead by Ford Collection of British Official Publication, Hartley
Library and University of Southampton. The British Library provided advice to develop
bibliographic database and index. More than 15 libraries contributed to this project as content
developers and Institute of Learning and Research Technologies (ILRT) and University of
Bristol provided support to develop under lying web technology. Apart from JISC, Queen’s
University also provided financial support under the Centre for Data Digitisation and Analysis
[24]. More than one million publications were digitised and integrated with the University of
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Southamton Library OPAC to provide wider access. The technological output of this project
includes robotic scanner, optical character recognition and large scale data storage, etc.
4.9 Medical Journals Back Files
The Medical Journal Back files was a collaborative project between the Wellcome Trust, the
JISC, and the US National Library of Medicine (NLM). The objective of the project was to
digitise historically important medical journal back files and provide online access to the
academic community and the common public through Pub Med Central. Around 20 historically
significant important journals were identified including the Royal Society of Medicine (1809),
the Biochemical Journal, Journal of Anatomy, Medical History, etc. [25]. The Open Access
movement was supported by JISC and Wellcome Trust for which the participated publishers had
agreed to supply the current versions of the journal articles to PubMed for archiving and made
accessible after prescribed embargo period. New journal titles were to the PubMed to strengthen
digital archives from various publishers, in return JISC and Wellcome Trust agreed for funding
support to digitise the back files of newly added titles. From 2004 to 2007, about one million
articles totalling two million pages were digitised and provided access to the research community
through PubMed Central search interface [26]. XML based citation information was created for
articles published before 1964 that did not have citation information and updated with PubMed
Central.
4.10 Newsfilm Online
The production of digital content and archives has been increasing since last two decades.
Newsfilm Online was another major digitisation project of JISC, aimed to digitise more than
50,000 video clips totalling 3,000 hours, which was produced during the 20th and 21st century in
UK. It was a collaborative project and the major partners were the British Universities Film and
Video Council (BUFVC), Independent Television News (ITN) and Reuters. The video footages
were from various categories including television news, cinema news reels and press agency
news feeds. Significant historical events were digitized, including the Crystal Palace fire (1936)
to the first interview with Nelson Mandela (1961), from the battle of Newport Bridge (1975) to
the death of Diana, Princess of Wales (1997) [27]. The Newsfilm video footages were available
online to the Higher Education and Further Education community in UK for research and
learning purpose freely till 31st July 2012 through JISC MediaHub as the part of JISC
eCollection Services [28]. These resources provide visual reference to various subject areas such
as history, arts, culture and languages in UK since the 20th Century. In 2007, JISC
commissioned the project entitled Enhancing Teaching and Learning with Digitised Resources to
support and promote the use of Newsfilm resources, [29]. At present the Newsfilm items are
hosted by Edinburgh Data and Information Access (EDIA) and access is provided through
subscription.
4.11 A Digital Library of Core e‑Resources on Ireland (2007-2009)
Irish studies is an active and developing area of scholarship, but there was a lack of research
resources in conventional format and less number in electronic format in the UK-based
Universities. The main objective of this project was to digitise the core Irish studies collection
and provide access to the research scholars in British Isles. The lead institution was the Queen’s
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University of Belfast and other partners were the Linen Hall Library, the Robinson Library, the
Royal Irish Academy, Corpus of Electronic Text (CELT) at University College Cork, University
College Dublin, Arts and Humanities Data Service and JSTOR with financial supported by JISC
[30]. The outcome of the project was digitisation of 100 journals, 205 monographs and 2,500
manuscript pages from the core Irish Studies collection of participating institutions. At present
the collections are freely available to all the users within the British Isles through the McClay
Library, Queen’s University, Belfast. The users outside the British Isles, can access this
collection through JSTOR.
4.12 Oxford Digital Library
Oxford University is internationally renowned for its scholarly library collection. The Bodleian
Library having a collection around 11 million items accumulated over a period of 400 years, is
one of the oldest library in Europe and Britain and the main library of Oxford University [33].
The Oxford Digital Library (ODL) project is a core service of the Bodleian Libraries. The main
objective of this project was to build a critical mass of digital materials from the existing
collection, provide access to digital resources, develop and set standards for digital resources,
etc. In 1999, the innovative project called the Early English Books Online Text Creation
Partnership (EEBO-TCP) was launched in collaboration with ProQuest, the University of
Michigan with financial supported from JISC. The EEBO-TCP project took place in two phases
during 1999 to 2014 and converted around 50,000 Early English Book into fully-searchable with
TEI-complaint SGML/XML texts [34]. In 2004, the Oxford University joined with Google’s
Library Partnership Project to digitize out-of-copyright book published in the 19th Century.
Around 3,35,000 Bodleian Libraries books were digitized through Google book project and were
made freely available for access in UK & USA and selected number of books are available
outside UK and USA [35]. In 2013, the Bodleian Libraries collaborated with Vatican Library
(Biblioteca Apostolica Vaicana) to digitize collection of Hebrew manuscripts, Greek manuscripts
and Incunabula holdings available at both the libraries. Through this project 1.5 million pages
will be digitized and will be made available freely to the users within next two years [36] with
the financial support of Polonsky Foundation.
4.13 The Cambridge Digital Library
(http://cudl.lib.cam.ac.uk/)
The Cambridge Digital Library project was established as a pilot project, which ran from
2010 to 2014 with the funding of £89 million from Dr Leonard Polonsky [31]. The
Cambridge University developed technical infrastructure to digitise collection in the area of
faith and science. The foundation of Faith Collection includes many religious traditions,
particularly Judaism, Islam, Christianity and Buddhism. The foundation of science
collection includes works of Isaac Newton and his contemporaries, Newton collection,
Charles Darwin, Lord Kelvin and Adam Sedgwick, etc. The Cambridge Library holds
archives of famous Cavendish Laboratory and also the repository of the Royal Greenwich
Observatory archives. The Newton Project at the University of Sussex received funds from
JISC under the project called Windows on Genius. The JISC also sponsored the
collaborative project between the National Maritime Museum and Department of History
and Philosophy of Science at Cambridge University for Board of Longitude Collection. The
Taylor-Schechter project funded by the Jewish Manuscript Preservation Society,
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the Friedberg Genizah Project Inc. and the Arts and Humanities Research Council, UK [32].
These projects archived huge collections in the field of science and technology, which was
produced during the 18th century.
5. Summary
This module discussed various digital library initiatives in UK and role of the funding
agencies and their continuous efforts to develop digital library and promote digital library
services for purpose of learning and research. The module elaborated on major digital
library projects and their achievements such as ELINAR, eLib, FAIR, etc. The British
Library’s partnership with various funding agencies to digitise historically important and
rare used collection including the 19th century Newspapers, archival sound recordings,
electronic theses etc. are also elaborated in this module. The Higher Education and Further
Education Council in UK awarded grants of around £130 million since 1990 for various
digitisation activities. This module also elaborated about RDN and Intute and their impact
on the Higher Education in UK and all over the world. Electronic theses is the important
primary source of information. eBank UK, e-Prints UK and EThOS major projects on
digitising electronic theses are also discussed in this module.
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MODULE-27
MAJOR DIGITAL LIBRARY PROJECTS: REST OF THE WORLD

Module 27. Major Digital Library Projects - Rest of the World
I. Objectives
The objective of this module is to impart knowledge on digital library initiatives in various
countries except USA and UK (covered in module 25 and 26 respectively), role of funding
agencies to promote digital library activities, services offered by the digital libraries, current
status and their impact on the global digital library movement.
II. Learning Outcome
After
going
this module,
learners would
attain
knowledge
about major
digital
library
initiatives
andthrough
their outcome
and achievements.
These
digital
library initiatives
include
initiatives
from different countries including Germany (Vascoda, DissOnline and German Digital Library),
New Zealand (New Zealand Digital Library Project, Digital New Zealand), Australia
(PANDORA, Australian Digital Theses, ARROW and Trove), Russia (Russian Archives Online
(RAO)), France (Gallica Digital Library), Canada (Canadiana), China (National Digital Library
of China (NDLC) and Europe (Decomate and Europeana). They would also learn about roles of
National Libraries of various countries and other funding partners, locally and internationally
that supported and promoted digital library initiatives.
1. Introduction
III.
Module Structure
2. Germany
2.1 Vascoda
2.2 DissOnline and Dissertations Online at German Library (Die Deutsche Bibliothek)
2.3 The German Digital Library
3. Australia
3.1 PANDORA – Australia's Web Archive
3.2 Australian Digital Theses System (ADT)
3.3 ARROW: Australian Research Repositories Online to the World
3.4 Trove Discovery Services
4. New Zealand
4.1 New Zealand Digital Library Project
4.2 Digital New Zealand
5. Canada
5.1 Canadiana
6. Russia
6.1 Russian Archives Online (RAO)
7. France
7.1 Gallica Digital Library
8. China
8.1 National Digital Library of China (NDLC)
9. Europe
9.1 Decomate I & II
9.2 Europeana
10. Summary
11. References
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1. Introduction
The digital libraries have greater advantages in comparison to traditional libraries, as users in a
digital library can access scholarly resources distributed through network of computers from
anywhere and at any time. Institutions and researchers in developing countries do not have
access to the research articles published in the developed countries due to the high costs and
inadequacy of the distribution mechanisms [1]. The digital library is an alternative to providing
instant access of scholarly publications published all over the world. An interconnected global
digital library can contain the unique cultural treasures of various countries, and by offering free
access, it would help people understand one another better [2]. as the development of digital
library involves huge financial constraint, the use of open source digital library software is
crucial. The open source digital library software enables its digitization processes more
affordable and effective, therefore digital libraries are being established worldwide, and many
countries are digitizing country specific collections [3]. In this module, we will focus on major
digital library initiatives and their status in Germany, New Zealand, Australia, Russia, France,
Canada, China and Europe.
2. Germany
2.1 Vascoda
(http://www.vascoda.de/)
The Vascoda is a non-profit association, an interdisciplinary Internet portal to provide access of
scientific and scholarly information available in Germany. It was launched in 2002, funded and
supported by the Federal Ministry for Education and Research (BMBF) and the German
Research Foundation (DFG). The main objective of Vascoda is to provide access of full-text
electronic journal articles, subject gateways, research output of academic institutions, highquality databases, and bibliographic data of higher education institutions holdings to the users
via single interface. The uniform interface enables users to access the resources through subject
specific search and interdisciplinary search. More than forty two German institutions, mostly
libraries and information centres and other institutions providing quality scientific information
are working together to offer scientific information to the academic community. The major
partners of this project are Electronic Journals Library (EZB), Information Alliance and Virtual
Libraries (ViFa). The Electronic Journal Library sponsored by DFG offers structured access to
the scientific and academic full-text journals through subscription for licensed resources and free
for open sources journals to the users. The Information Alliance collaboration with EconDoc
(www.econdoc.de), GetInfo (www.getinfo-doc.de), infoconnex (www.infoconnex.de) and
MedPilot (www.medpilot.de) and focused on providing access to full-text published materials
and grey literature. The Virtual Libraries (VIFA) are networks of libraries, scientific societies
and information providers who present their subject specific materials through common
interfaces and gateways on the internet. At present more than 45 subject gateways are integrated
with Vascoda, which focused on providing web based documents and information relevant to
the research area of specific field of studies. The Second phase of Vascoda was launched in
2005 funded by the Federal Ministry of Education and Research (BMBF), the major focus was
to facilitate complex search and browsing enabled by meta-search engine, standardization of
metadata and integration of local and regional libraries with Vascoda portal.
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2.2 DissOnline and Dissertations Online at German Library (Die Deutsche Bibliothek)
The German Library (Die Deutsche Bibliothek) is the national library of Germany. It was
established by merger of the German Library (1947) in Frankfurt and the German Library
(1912) in Leipzig, which, until the reunification of Germany had functioned as the national
libraries of West and East Germany, respectively [4]. The system also includes the German
Music Archive (Deutsche Musikarchiv) in Berlin. The Dissertations Online project was initiated
by the German Library in 1998. The project was funded and supported by German Research
Foundation (DFG). The objective of this project was to legally collect and archive the theses,
dissertation and post-doctoral theses as part of collection of print version produced from the
Universities and R&D Organizations in German. More than 100 universities joined in this
initiative and accumulated 1,20,000 digital documents [5]. The metadata was uploaded by the
researchers and the full-text dissertation uploaded by the respective institutions for
authentication. The full-text theses and dissertations are available for access to the public
through Z39.50 gateway or OPAC of the German Library. The DissOnline is a coordinating
agency that was established in 2001 to promote and further develop the dissertation online
project. The DissOnline is responsible for preparing guidelines and informs libraries and
research scholars about various tools, formats and adopting workflow to participate in the
Dissertation Online Project. The metadata has been shared with DART-Europe for wider
visibility of research output from German to International research community.
2.3 The German Digital Library
The German Digital Library (Deutsche Digitale Bibliothek) project was started in the year 2007
with the cooperation of the Federal Government of Germany, State and local authorities. The
Federal Government contributed eight million euros to the development of infrastructure, the
State and local authorities sanctioned as annual operational budget of 2.6 million euros for five
years, since 2011 [6]. The main objectives of this project is to provide unrestricted access to
Germany’s cultural and scientific information, which includes millions of books, archived items,
images, sculptures, music and sound recordings, as well as films from all over Germany. This
project interconnects the German cultural and scientific institutions and brings the digital content
to the single point access. Till now, more than 2079 institutions have joined and are contributing
digital content to this project. The project provides metadata to European digital library’s internet
portal Europeana via API, which gives global users access to the cultural assets of the European
Union’s member states.
3. Australia
3.1 PANDORA – Australia's Web Archive
(http://pandora.nla.gov.au/)
The PANDORA (Preserving and Accessing Networked Documentary Resources of Australia),
Australia’s Web Archive is a digital library project initiated in 1996 by the National Library of
Australia. Eleven other Australian libraries and cultural organisations collaborated with the
National Library of Australia to build PANDORA [7]. The main objective of this project was to
develop a world class archive of selected Australian online publications, such as electronic
journals, government publications, web sites of research or cultural significance and encourage a
collaborative national approach to the archiving and long-term preservation of Australian online
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publications, involving the participation of state libraries and other cultural institutions. The
digital collection includes full-text databases, online Australian government publications,
archived websites, and online copies of significant Australian material in traditional
formats such as photographs, paintings, cartoons, transparencies, negatives, postcards, maps,
printed music, manuscripts, books and journals. In 2001, the National Library of Australia
developed PANDORA Digital Archive System (PANDAS) to support the collection
development and management of growing digital content and effective distributed archive
management. As on April 30, 2014 the PANDORA archive has more than 37,000 titles stored in
232 million files and occupied storage space over 10.5 TB [8].
3.2 Australian Digital Theses System (ADT)
(http://adt.caul.edu.au/)
The Australian Digital Theses System (ADT) was a collaborative project between the University
of New South Wales and six leading universities from Australia that began in 1998. The ADT
project initially funded by Australian Research Council (ARC), later in 2001 transferred to
Council of Australian University Librarians (CAUL) and in 2006 the Council of New Zealand
University Librarians (CONZUL) also joined in this project for funding and promotional
support. During late 1990s, Australian universities produced 4000 theses per year out of which
50% come from seven major universities [9]. The main objective of this project was to digitize
the research output of Australian universities and provide access to the worldwide research
community via web. The ADT partnered with NDLTD project for wider visibility of Australian
research activity as part of the international network. The ADT was the centralized metadata
repository, where the full-text tresses is hosted at the participating institute server and metadata
harvested at regular interval. Australian-developed proprietary search engine is used to search
theses from the central metadata database. The project was decommissioned in 2011, when the
database was transferred to the National Library of Australia and accessible via Trove discovery
service.
3.3 ARROW: Australian Research Repositories Online to the World
(http://arrow.edu.au/)
The Australian Research Repositories Online to the World (ARROW) was a discovery service
launched in 2005 funded and promoted by the National Library of Australia. Monash University
was the lead institution, and the other partner members were the University of New South
Wales, Swinburne University of Technology, Central Queensland University, University of
South Australia, University of Southern Queensland, University of Western Sydney, and the
National Library of Australia [10]. The project was funded by the Australian Commonwealth
Department of Education, Science and Training, under the Research Information Infrastructure
Framework for Australian Higher Education. The ARROW Project was also sponsored as part of
the Commonwealth Government's Backing Australia's Ability. It provided a single search
interface to search the contents of Australian University research output such as digital collection
(images, datasets), theses and dissertations, preprints of journal articles, conference papers and
book chapters, etc. The focus area of ARROW were development of the repository and the
enabling metadata to support independent scholars, as well as those associated with research
institutions [11]. The project closed in 2008 and the discovery service was rebranded as
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Australian Research Online (ARO) in 2009. As of now the ARROW and ARO discovery
services and metadata integrated with Trove Discovery Service at National Library of Australia.
3.4 Trove Discovery Services
Trove, the national discovery service for open digital content was launched by the National
Library of Australia (NLA) in 2009. One of the major objectives of the Trove Discovery
Services was to aggregate metadata developed by Australian institutes. Trove helps the
researchers to access rich digital content, provides a platform to share and re-use of research
activity and community need. The National Library of Australia brought the Trove data corpus
together with a simple, single discovery premise – a concept that underpinned services such as
the Australian Bibliographic Network (1981), Picture Australia (1999), Australian Research
Online (2005) and the People Australia Project, all now part of Trove [10, 12]. The collection in
Trove includes journal articles, books, maps, music, sound and videos, digitized newspaper
collections, archived websites, etc. In 2010, Trove extended its scope of the collection to include
selected e-resources subscribed by the Australian libraries. It was the collaborative project
between National, State and Territory Libraries of Australia (NSLA), Reimagining Libraries
Open Borders Project and two e-resources vendors, Gale Cengage and RMIT University
Publications with the support of the National Library of Australia. As on 30th June, 2014, more
than 2000 libraries, archives, museum and other organisations are participating in the Trove
collection, it reached 377 million items including 135 million journal articles from the e-resource
vendors [13]. Trove system harvests metadata from a participatory organisation using Open
Archives Initiative Protocol for Metadata Harvesting (OAI-PMH), the original digital content are
delivered from the participatory organisation’s web server.

Fig. 1: Trove Architecture (Source: [14])
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4. New Zealand
4.1 New Zealand Digital Library Project
(http://www.nzdl.org)
The New Zealand Digital Library Project was a research programme at the University of
Waikato launched in 1995 with funding from the New Zealand Foundation for Research,
Science and Technology. The major objective was not merely to develop digital library
collection, but to develop the underlying technology for digital libraries and make it available
publicly so that others can use it to create their own collections. The major achievement of this
project was Greenstone Digital Library Software, an open source digital library software
available under GNU public license to develop digital collections. It allows collection building,
indexing, browsing and searching. One of the important collections of New Zealand Digital
Library was Library of Computer Science Technical Report available in full-text. TidBITS, a
weekly electronic publication collection that covers news and views relating to the Macintosh
computer, with a focus on Internet-related topics [15]. Other collections included historical
documents, humanitarian and development information, indigenous people, etc. Digital
collection from other projects was incorporated to strengthen the project such as the Karlsruhe
Bibliographies, the Humanity Development Library, City Council Minutes and National Library
of New Zealand catalogue records with full-text search. Apart from the textual collection, the
library included special collection of music which can be accessed through Melody Index.
4.2 Digital New Zealand
(http://www.digitalnz.org)
Digital New Zealand (DigitalNZ), taken up in 2008, is one of the Digital Content Strategy
initiatives of the National Library of New Zealand funded by Government of New Zealand. Two
major digital library services namely, the New Zealand Online and Foundations for Access were
initiated in 2006 and grouped together in 2007, were renamed as Digital New Zealand. The main
objective was to provide access of digital content developed in New Zealand. Users can search
across more than 27 million digital items such as photos, posters and memorabilia, newspaper
clippings, artworks, books and journal articles. More than 150 organisations participated in this
project including the cultural institutions, government departments, publicly funded
organisations, educational and research organisations as well as the private sector and
community groups. One of the key components of DigitalNZ was the creation of open
Application Programme Interface (API), a kind of metadata service that enable the users to
search different sources of digital content via a single interface. DigitalNZ encourage other
participating organisations and private agencies to use DigitalNZ’s API to build a search service
using DigitalNZ metadata. In 2010, the project launched a competition programme called Mix &
Mash to encourage the creative use of reusable content and data with funding support from
private agencies such as InternetNZ, Google, Microsoft, Boost, Codec, Department of
Conservation, Pixton, MusicHype and Creative Commons Aotearoa New Zealand.
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5. Canada
5.1 Canadiana
(http://www.canadiana.ca/en/home)
Canadiana was established in 1978, as the Canadian Institute for Historical Micro Reproductions
(CIHM). CIHM played a vital role and led microfilming efforts of Canada’s fragile and scattered
documentary heritage and pioneer in reproduction of rare or fragile documents as well as
microfiche copies for distribution across Canada. The project provided an opportunity for
networking of research and public libraries, sharing the best practices, capacity building and
planning the future of digital preservation in Canada. It is a not-for-profit and charitable
organisation governed by a volunteers Board of Directors made up of distinguished scholars,
representatives from participating organizations and leading research libraries. The collection
includes books, newspapers, periodicals, images and significant archival material from Canada.
Early Canadiana Online was launched in 1999 as a part of this project that provides more than
five million pages of rare heritage content to participating research institutions, schools and
libraries. In 2005, CIHM merged with Canadian Initiative for Digital Libraries and Alouette
Canada become CANADIANA that is playing a lead role in digital preservation throughout
Canada. Canadiana, as a national aggregator, operates the Canadiana Discovery Portal, a
federated search system, collect metadata from the participated organisations and provide access
of more than 65 million bibliographic data via a single search interface. Canadiana.org acts as
coordinator, facilitator and advocate for digitisation initiatives in Canada and providing
discovery services to the Canadian Community.
6. Russia
6.1 Russian Archives Online (RAO)
(http://russianarchives.com/about/history.html)
The digital library initiatives started in Russia during 1997 by the project called Russian Online
Culture and Knowledge (ROCK). In 1997, the Archive Media Project (AMP), the parent of
ROCK, partnered with Internews, United States Agency for International Development for
financial support to archive the films and photos of Russian heritage and provide access to the
public via World Wide Web. Abamedia and Internews Network in collaboration with Library of
Congress hosted a conference at Library of Congress, Washington to discuss aspects of Russian
Archive Online services with academic advisors and potential funders in 1998. The Russian
Archive Online (RAO) continuously supported by premier archives and organisations to
strengthen the collection such as the Russian State Documentary Film & Photo Archive at
Krasnogorsk (RGAKFD), the Russian State Archive of Scientific & Technical Documents in
Moscow (RGANTD), the Russian State Museum of Oriental Art, Abamedia's Film Archive, etc.
The RAO project receive funds through sponsorship for collection development and promotion,
the major sponsors for the project are UNESCO, USAID, Intel, etc. The RAO is proving itself as
a single interface to search the collection item available among various archival Agencies and
organisations. The RAO is the international licensing agency to provide access of archival
collection available in Russia to outside Russia for commercial purpose. Apart from the above
service, the RAO is conducting an online course called Russian History Online, which is
sponsored by Moscow University, The University of Texas and Abamedia.
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7. France
7.1 Gallica Digital Library
(http://gallica.bnf.fr/)
The Gallica Digital Library serves as an online gateway to the National Library of France
(Bibliothèque Nationale de France) collection by providing access of public and copyrighted
materials to the French nationals and to the world. Gallica initiated in the year 1997, and
constructed from the existing collection of the National Library of France. The collection
consists of printed materials such as books, journals, newspapers, printed music, graphic
materials such as engravings, maps, photographs and sound recordings. Gallica provides great
opportunity to find out-of-print, hard-to-access documents and discover France’s and humanity’s
scholarly legacy [19]. Through this project, the National Library of France digitised 26 important
titles of the French daily press belonging 19th to 20th Century, the total volumes around 3
million pages, which constitutes the largest online collection of newspapers in the world. Also
Gallica committed to systematically digitise the missing issues of the most important journal
titles in response to the users’ demand. The resources available in their portal are royalty-free,
downloadable for private use. As on June 30th, 2014 Gallica hosts three million digital
documents and every year more than 20,000 documents are added to the collection. The National
Center for the Book, France promotes and provides financial support for digitizing and
delivering the copyrighted material to the research community.
8. China
8.1 National Digital Library of China (NDLC)
The 62nd Annual Meeting of International Federation of Library Associations and Institutions
(IFLA) meeting took place in Beijing, China in the year 1996. The concept of digital libraries
received its first widespread attention in China at that time, and has gained more and more
importance ever since. The academic community in China realized that digital libraries will be
the conduit of future to deliver scholarly content. A large number of articles and books were
published in the area of digital library development during 1997. In the year 2002, the first
phase of the National Digital Library Project was launched with funding support from State
Council of China. The goal of the project was to: i) establish a digital library service that
provides all the functionality of the Chinese National Library and implements mechanisms and
procedures for collection development, digitization and archiving of Chinese information
resources; ii) accumulate a very large amount of high quality digital resources, provide access to
those resources over the Internet; iii) establish a platform for technical support of digital resource
collection, enhancement, storage and management; and iv) establish the largest and most
complete digital Chinese information collection and provides services for it, and makes it part of
the foundation of the national information service [21]. The digital resources in the NDLC come
from legal deposits, purchased databases, self-developed databases and the digital collections
harvested from the Internet. By the end of 2012, the National Digital Library of China had
established an index of more than 70 million items, totaling to 807.3 TBs of digital resources and
made them accessible via the library website. Out of 807.3TBs, 690.2 TBs digital data was
produced by the library itself. Through the digital library project, more than 60 libraries had been
interconnected via virtual private network in China.
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9. Europe
9.1 Decomate I & II
Developing the European Digital Library for Economics (Decomate) was a digital library project
coordinated by Tilburg University (The Netherlands) with the collaboration of London School of
Economics (United Kingdom), Universitat Autonoma de Barcelona (UAB), Spain and funded
under European Union Telematics for Libraries project [23]. The Decomate - I, took place during
1995 to 1997, the main objective of the project was to develop interface to manage the
authentication / identification of users to access copyrighted electronic resources. The system
also allows the user to search the bibliographical database using Z39.50 and retrieve the article in
the PDF format. During 1995, about 35 journal titles related to economics and most of them from
UAB Publishing Services were included in the pilot project and provided access to the UAB
Community. In the year 1997, UAB Library Service (SBUAB) made three years contract with
Elsevier Science to provide electronic version of journal articles with metadata to the Decomate
service. Kluwer Academic Publisher and UAB Publishing Services also supported by providing
electronic versions of journal articles to Decomate project. The SBUAB managed to include 267
journal titles for this service, totalling 35,000+ items including journal articles, editorials,
reviews, etc. Based on the experience in Decomate - I, in the year 1998, Decomate – II started
and coordinated by Tilburg University. Along with the existing partner, European University
Institute and SilverPlatter Information joined as associate partners. Université Libre de
Bruxelles, Erasmus University Rotterdam and Maastricht University agreed to act as test sites.
The Swets & Zeitlinger jointed this project as content collaborator and for supporting user
evaluation. The major objective of Decomate-2 was to enhance the feature of the Decomate-1,
personalised current awareness service and implement various access models such as free access,
consortium license model, pay-per-view, etc.
9.2 Europeana
The Europeana was called the European Digital Library Network (EDLnet) initiated through a
letter send by Jacques Chirac, President of France to Jose Manuel Durao Barroso, President of
the European Commission in April, 2005 [24]. The letter suggested developing a virtual library
to host the digital contents developed by Europe and provide access to the world. The Europeana
project was funded by European Commission under its eContententplus Programme. The main
objective of this project was to provide online access of digital objects such as digitised books,
audio, video, historic medical film, theses and journal articles from the national and research
libraries across Europe; preserve high-quality metadata with full-text indexing; provide platform
to the research libraries to promote their collection to the widest audience. The first prototype
was launched in 2008 with 4.5 million digital objects from 1000 institutions across Europe. At
present, 30 million digital objects including text, image, video and audio from 2300 institutions,
including national and research libraries from 35 countries [25]. The Europeana developed
strong aggregator network to collect metadata from the geographic region and send to
Europeana. The project collects only the metadata in the standard European Data Model (EDM)
format from the participating institutions, the full-text and actual digital objects reside in the
institute servers.
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10. Summary
In this module, digital library initiatives of various countries like Germany, New Zealand,
Australia, Russia, France, Canada, China and Europe are discussed. The module also elaborated
on the role of National Libraries of various countries and other funding partners locally and
internationally to support and promote digital library activities. The digital libraries will be the
future to deliver the scholarly resources for research activity and community use. The module
also discussed the role of private agencies to promote digital library research and promotional
activities.
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MODULE-28
DIGITAL LIBRARY CASE STUDY: DSPACE

Module 28
Digital LibraryCase Study: DSpace
I. Objectives
Objectives of this module is to impart knowledge on the following aspects of DSpace
Institutional Repository Software:
• Key factors to Dspace adaptation;
• DSpace: Major features and functionalities;
• DSpace system architecture; and
• Installation, configurationandcustomization.
II. Learning Outcomes
After going through this lesson, users would attain knowledge about the major features and
functionalities ofDSpace Institutional Repository Software, its installation, configuration and
customization process. Learners would be equipped with the knowledge of collection
building process using DSpace.
III. Structure
1.
Introduction
2.
Key Factors to DSpace’s Adaption
3.
DSpace Information Model
3.1 DSpace System Architecture
4.
Major Features of DSpace
4.1 Metadata Registry
4.2 File Format Registry
4.3 E-Persons
4.4 Authorization
4.5 Ingestion Process and Work Flow
4.6 Search and Browse
4.7 Handle System
4.8 OAI-PMH Support
4.9 Statistics
4.10 SWORD and Open URL Support
5.
Customization in Dspace
6.
Some Live Examples
7.
Summary

1. Introduction

Digital libraries are nothing but services related to management and organization of available
digital information and its retrieval with proper user interfacing. It also includes archiving
and preservation of digital material, social issues attached to the same along with its
application and evaluation to specific focused areas. To achieve all there are certain
expectation from the software or solution which helps to create digital libraries.
For a proper digital library solution, primarily it is being expected that
• It should be cost effective in terms of hardware and software platform to be procured and
management there after.
• The digital library software is also expected to be technically simple, easy to install and
manage, so that a layman with working knowledge of information technology can install
and administer the same.
• The solution should be robust and scalable in such a way that, it can handle large volume
of data seamlessly along with inter-operable modular open architecture so that the
necessary customization can be done easily without being dependent on software
specialists.
• Digital library software should have user friendly, multi user interface so that multiple
entities can use and administer the software simultaneously.
• It is also desirable that it should be platform independent so it can run on any popular
software and hardware platform.
• Last but not least, it must have the capability to handle all types of digital object, the
object can be data set, document, multimedia or say any digital format.
There is one stop solution, which meets all the expectations described above, that is DSpace,
It is a platform that;
• Captures items in any format and distributes it over the web,
• Indexes digital items so user can easily search and retrieve them,
• Preserve the digital content over the long term.
DSpace is typically being used to create a digital library with three major roles; First, it
facilitates the capture and ingestion of material with associated metadata; Second, DSpace
provides easy access to the material with user friendly searching and listing mechanisms;
Third, it facilitates long term preservation of digital material.
When initiated (in year 2000), DSpace was a joint project of the Massachusetts Institute of
Technology and Hewllet-Packard , DSpace project is now being handled by DuraSpace, a
non-for-profit organization.

2. Key Factors to DSpace’s Adaption
DSpace has become quite popular among digital library implementers because it is open
source and freely available software; it is being backed by very large worldwide user
community who are ready to help.
DSpace software has been packaged in a way that it is very easy to use, It handles content in
number of digital formats, and the major advantage is; contents in DSpace can be made
searchable through search engines like Google scholar, thus one can increase outreach of
digital library without much effort.
DSpace can be used to store any type of digital material, it can store journal papers, Data
Sets, Electronic Theses, Reports, Conference posters, Video’s, images. Logically speaking
DSpace can be used to store any material which is available in digital format.
DSpace is basically an open source software available under Berkeley Software Distribution
(BSD)licence , where in one can use and redistribute source as well as binaries or executable
programmes. DSpace software can be obtained from www.dspace.org or SourceForge’s
dspace project site.
DSpace is having a community based development model, where in there is SVN
(subversion) based common source code control repository, which is having dedicated
committers and contributors. This developer community welcomes every one to submit bug
reports, patches, feature requests and other related things. There are a number of active
discussion groups and email lists are available for dspace support.
3. DSpace Information Model

Information Model of dspace is broadly divided in four components, that is Communities,
Collections, Items and Bitstreams.
Community reflects the unit of an organization, collection in each community is distinct
grouping of items, Items are logical content objects where as bitstreams are individual files.
The way data is organized in DSpace is supposed to reflect the structure of the organization
and its digital collection.

Each DSpace site is divided into communities, which can be further divided into subcommunities reflecting the typical university structure of college, department, research centre,
or laboratory. Communities contain collections, which are groupings of related content. A
collection may appear in more than one community. Each collection is composed of items,
which are the basic archival elements of the archive. Each item is owned by one collection.
Additionally, an item may appear in additional collections; however every item has one and
only one owning collection.
Items are further subdivided into named bundles of bitstreams. Bitstreams are, as the name
suggests, streams of bits, usually ordinary computer files.
As discussed earlier, communities and collections are used to organize digital content or
items in to a hierarchical form, It also contain limited set of descriptive metadata like name,
description, licence and availability for that particular community and collection etc.digital
library implementer can create communities based on logical grouping of digital items and
then further subdivide in to the collections.
Items are logical units of content which consist Dublin core based metadata, as well as other
metadata which has been encoded as bitstream. The item can be an electronic thesis, an ebook, photographs, a complete web page which can include images and style sheets
associated with HTML page.Each item can contain one or multiple files along with metadata.
DSpace facilitates all three types of metadata that is Descriptive, Administrative
andStructural.Descriptive metadata can by any thing which describes the item; it takes care of
all elements of DublinCore metadata set. Dspace also supports non Dublin Core metadata;
these elements may not be searchable. Administrative metadata associated with an item can
be access restrictions, means who can access, remove or modify an item, there is no standard
format available for these type of metadata.Structural metadata describes very basic attributes
about the item, for example what are the bitstream that contained in an item, or under which
community and collection that item belongs to.
Bitstreams are individual digital files, which are having limited set of descriptive metadata
like name, size of the file, format of the file etc. A pdf file, word doument, jpeg or bmp
picture, executable program etc. can be considered as bitstream.

Bundles are basically nothing but a group of related files, for example, when you have an
HTML page, it may also contain link to other HTML documents, images, flash object etc;
therefore to view that html page, you also need to have all associated files, therefore html file
along with other associated files makes a bundle. Dspace doesn’t support any metadata for
bundles.
3.1 DSpace System Architecture

The architecture of DSpace has been divided in to three major parts, that is DSpace public
API on the top, business logic layer in the middle and Storage API at the bottom.
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(Image Courtesy: http://www.dspace.org)
DSpace public API takes care of user interfacing and services, it contains components for
web user interfacing, Federation services, Metadata providing services as defined by Open
Archive Initiative’s protocol, interfaces for web services like SWORD which is Simple Webservice Offering Repository Deposit etc.
These public API components interacts with business logic layer in the middle, which
provides search and browse components, Handle manager, History manager which takes care
of logs and statistics. Business logic layer also contains components to manage ingestion
process and workflow, components to manage e-persons, groups and their authorization
along with content management API and administrative toolkit.

The bottom layer, the storage api has been two major components, one is Relational Database
Management System wrapper which connects to RDBMS like Postgres or Oracle through
Java Database Connectivity and the Bitstream storage manager which directly interact with
the file system to store bitstreams.
4. Major Features of DSpace
4.1 Metadata Registry
Dspace provides facility to create a new metadata registry or manage existing dublin core
metadata registry, where in digital library implementer can manage and customize metadata
elements.Metadata registry has three major components that is Schema, Element and
Qualifier.
4.2 File Format Registry
In addition to metadata registry dspace also features registry to handle file formats, this file
formats can be managed based on three levels that is supported, known and unknown. Here
dspace administrator can specify MIME type, Name, Long Description and support level of
the file along with file extension.
4.3 E-Persons
Persons or users who interact with dspace are called e-people, it is basically dspace user
accounts, dspace provides facility to permit these e-people to login to the site, sign up to
receive notification changes to subscription, submit new items to the collections,Administer
collection / communities or entire dspace site.These e-people can also be managed by
forming groups.
4.4 Authorization
Authorization system in dspace enables administrators to give e-people the ability to perform
add and remove operation by which an e-person can remove or add any community,
collection or item.
As a collection administrator e-person can edit an item’s metadata, withdraw items or can
map the items in to the collectionWrite permission enables e-person to add or remove
bitstreams, where as read permission enables only reading of bitstreams.
4.5 Ingestion Process and Work Flow
Ingestion process is nothing but getting or putting contents in to Dspace. Dspace facilitates
batch import as well as web based submission.
In batch import, multiple items can be submitted to dspace in one shot, this requires item to
be a in specific format along with metadata encoded in XML.Whereas in web based
submission only one item can go each time, the item being submitted has to go through a
work flow process defined for that collection. Assume that there are three steps

Step 1: May reject the submission
Step 2: Edit metadata or reject
Step 3: Edit Metadata

Image Courtesy http://www.dspace.org
A collection's workflow can have up to three steps as shown in the figure above. Each
collection may have an associated e-person group for performing each step; if no group is
associated with a certain step, that step is skipped. If a collection has no e-person groups
associated with any step, submissions to that collection are ingested straight into the main
archive.
In other words, the sequence is this: The collection receives a submission. If the collection
has a group assigned for workflow step 1, that step is invoked, and the group is notified.
Otherwise, workflow step 1 is skipped. Likewise, workflow steps 2 and 3 are performed if
and only if the collection has a group assigned to those steps.
When a step is invoked, the submission is put into the 'task pool' of the step's associated
group. One member of that group takes the task from the pool, and it is then removed from
the task pool, to avoid the situation where several people in the group may be performing the
same task without realizing it.
4.6 Search and Browse
DSpace allows end-users to discover content in a number of ways, that is via external
reference, such as a handle searching for one or more keywords in metadata or extracted fulltext. It also provides an option for browsing through title, author, date or subject indices, with
optional image thumbnails etc.
4.7 Handle System
In present web world Universal Resource Location – URL of a digital content may change
due to the changes in hardware or software, change in network or because of political change.
This can be handled by creating a permanent URL independent of the repository. Handle
system in DSpace provides a persistent handle for each item, if configured properly.
4.8 OAI-PMH Support

The Open Archives Initiative has developed a protocol for metadata harvesting. This allows
sites to programmatically retrieve or 'harvest' the metadata from several sources, and offer
services using that metadata, such as indexing or linking services. Such a service could allow
users to access information from a large number of sites from one place. DSpace exposes the
Dublin Core metadata for items that are publicly accessible. Additionally, the collection
structure is also exposed via the OAI protocol's 'sets' mechanism.
4.9 Statistics
DSpace offers system statistics for administrator usage, as well as usage statistics on the level
of items, communities and collections.Dspace also provide customizable general overview of
activities in the archive, by default including:
•
•
•
•
•
•
•
•
•

Number of items archived
Number of bitstream views
Number of item page views
Number of collection page views
Number of community page views
Number of user logins
Number of searches performed
Number of license rejections
Number of OAI Requests

4.10 SWORD and Open URL Support
SWORD (Simple Web-service Offering Repository Deposit) is a protocol that allows the
remote deposit of items into repositories. SWORD was further developed in SWORD version
2 to add the ability to retrieve, update, or delete deposits. DSpace supports the SWORD
protocol via the 'sword' web application and SWord v2 via the swordv2 web application
DSpace supports the OpenURL protocol from SFX, in a rather simple fashion. If your
institution has an SFX server, DSpace will display an OpenURL link on every item page,
automatically using the Dublin Core metadata. Additionally, DSpace can respond to
incoming OpenURLs too.
Customization in DSpace
Dspace provides various flexibility and customization options, the areas that can be
customized are;
• Submission process, in which one can configure the submission steps to suit the
organization.
• One can also customize Browse and search terms in which fields and files can be chosen
to index and display in the browse interface.
• Dspace also provides flexibility to choose Database; one can choose Postgres or Oracle.
• DSpace can be customized to work with other web services- using Light Network
Interface one can pull or push content to or from DSpace

• One can create an own user interface for interacting with DSpace.
Some Live Examples
• INFLIBNET’s Institutional Repository : http://ir.inflibnet.ac.in
• ShodhGanga Indian ETD Repository:http://shodhganga.inflibnet.ac.in
• Digital Repository of Raman Research Institute : http://dspace.rri.res.in/
Summary
In this module, we have seen how DSpace can be helpful in building digital libraries, along
with Key factors to Dspace adaptation; its major features and functionalities. We have also
studied DSpace system architecture; and its installation, configuration and customization.
Along with some live examples.
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MODULE-29
CASE STUDIES: GREENSTONE DIGITAL LIBRARY SOFTWARE

Case Studies: Greenstone Digital Library Software
(The case study is taken from the teaching material of Greenstone Support for South Asia
prepared by UNESCO Coordinator Dr MG Sreekumar, Et al. [1], who is the co-author of
this module)
I. Objectives
Objective of this module is to impart knowledge on the following aspects of Greenstone
Digital Library:
• Basic concepts of digital library;
• Greenstone Digital Library Software: Basic Features
• Configuration, installation and collection building process; and
• Help and support.
II. Learning Outcomes
After going through this lesson, users would attain knowledge about basic features of the
Greenstone Digital Library software, its installation and configuration process. Learners
would be equipped with the knowledge of collection building process using GSDL.
III. Structure
1. Introduction
2. Digital Libraries
3. DL Features
4. DL Software
5. DL Objectives and Workflow
6. Selection of the DL Software
7. Developing Digital Libraries using Open Source Software
8. Greenstone Fact Sheet
9. User base
10. Languages
11. Training
12. E-mail Support
13. Greenstone: Features
14. Greenstone Installation
15. Collection Building and Configuration
15.1 Greenstone Librarian Interface (GLI)
15.2 Hierarchy Structure
15.3. Customization of User Interface (MyLibrary)
16. GSDL : Helpline, Archives
17. Summary

1. Introduction
Libraries all over the world are in the constant business of providing their clientele
nascent as well as legacy information and in the process they buy, subscribe, license and
accumulate information in an unprecedented array of content categories or publication
types, and in a rapidly proliferating mix of formats (digital as well as print). There is a
great deal of cultural divide and philosophical deviation between the traditional
information resources being handled by libraries for centuries now and the new genre of
electronic and digital information being sourced and accessed. In the traditional
paradigm, the books and journals bought and subscribed to by the libraries were naturally
owned by them, allowing them to make the best use of the resources within the ‘fair use’
clause or principle. Whereas in the electronic publishing scenario all the traditional belief,
approach and understanding about the digital documents that the library purchase /
subscribe to, have a world of difference. Libraries get only a license to use the electronic
information (books, journals, databases, softwares etc.) while purchasing, and even this
license is issued only for a prescribed period of time. Librarians at same time, have the
professional responsibility to assure uninterrupted as well as perpetual access to the
information subscribed to by the library. Issues of copyright, intellectual property, and
fair use are very much important to libraries [Orsdel, 2002].
In the current practical library setting there is an amazing penetration of digital
information through a variety of publication forms such as books (published as such or
issued as accompaniment), journals, portals, vortals, reports, CBTs, WBTs, cases,
databases etc. The penetration level of electronic information in the special libraries and
libraries belonging to centers of higher learning are supposed to be 70% as against their
print counterparts. To make matters more complex the vast array of different formats,
standards and platforms in which documents are published, pose a multiplicity of threats
to the librarian who is supposed to be the custodian and the service provider of these
information products once it has found its way into the library. As librarians, we are
sometimes the stewards of unique collections too.
2. Digital Libraries
Digital Libraries (DL) are now emerging as a crucial component of global information
infrastructure, adopting the latest information and communication technology. Digital
Libraries are networked collections of digital texts, documents, images, sounds, data,
software, and many more that are the core of today's Internet and tomorrow's universally
accessible digital repositories of all human knowledge. According to the Digital Library
Federation (DLF, USA - http://www.dlf.org), "Digital libraries are organizations that
provide the resources, including the specialized staff, to select, structure, offer intellectual
access to, interpret, distribute, preserve the integrity of, and ensure the persistence over

time of collections of digital works so that they are readily and economically available for
use by a defined community or set of communities".
Currently in vast majority of instances, the concept ‘Digital Library’ is being practiced by
and large loosely or even confused by many information systems. It is therefore
imperative that the concept is properly understood so that there is no ambiguity while we
progress with the work of designing or developing a digital library which is fully justified
in the technical sense of the word. It is important that embarking on a digital library
project is something which will take away substantial amount of time, energy, manpower
and of course the hard earned money being pumped into it – be it for system development
or towards development and maintenance of the collection, in a meaningful way. There is
consensus all over that there exists a very large quantum of digital information, scholarly
as well as trade, which are scattered and distributed throughout the Net and also being
stored in numerous other databases and repositories spread across the world. Also, there
is an unprecedented technology support and availability of infrastructure for digital
libraries.
3. DL Features
Digital libraries offer new levels of access to broader audiences of users and new
opportunities for library and information science field to advance both theory and
practice [Marchionini, 1998]. They contain information collections predominantly in
digital or electronic form. Electronic publications have some special management
requirements as compared to the printed document. They include infrastructure,
acceptability, access restrictions, readability, standardization, authentication,
preservation, copyright, user interface etc.
Digital libraries do enable the seamless integration of the scholarly electronic
information, help in creating and maintaining local digital content, and strengthen the
mechanisms and capacity of the library’s information systems and services. They
increase the portability, efficiency of access, flexibility, availability and preservation of
digital objects. Digital Libraries can help move the nation towards realizing the
enormously powerful vision of ‘anytime, anywhere’ access to the best and the latest of
human thought and culture, so that no classroom, individual or a society is isolated from
knowledge resources. Digital library brings the library to the user, overcoming all
geographical barriers [ICDL, 2004].
4. DL Software
Undoubtedly it is essential to have a robust and flexible digital collections management
and presentation software for creating and delivering digital collections. The preservation
of digital objects is currently intimately tied to software that presents those objects.
Complete preservation of complex digital objects, especially, is likely to require
preservation of the software needed to use those objects. [Borgman, 1996]. The
complexity of the situation is that digital library technologies and contents are not static.
Continual evolution and investment are required to maintain the digital library.

Commercial digital library products are comprehensive and extensible enough to support
this evolution, but in many cases they are beyond the reach of most of the libraries in
India. Some of the popular commercial DL software in the Indian libraries are VTLS
(http://www.vtls.com)
from
the
international
market
and
ACADO
(http://www.transversalnet.com/acado/index.htm) as an Indian initiative. The latter is
definitely less costlier when compared but still striving its best to get a critical mass of
users. The whole lot of associated issues include initial purchase fee, licensing fee,
upgrade fee, annual maintenance contacts (AMCs) and so on. The best available choice
for the librarian now is to turn to an Open Source Software (OSS). OSS has grown
tremendously in scope and popularity over the last several years, and is now in
widespread use. The growth of OSS has gained the attention of research librarians and
created new opportunities for libraries [Frumkin, 2002]. OSS is close to our hearts
primarily for their free (or almost free) availability and the broad rights it awards to the
consumer. According to Stallman and others at OSS, ‘Free Software’ uses the ‘free’ from
‘freedom’, not the one from ‘free beer’ [http://www.opensource.org/docs/
definition_plain.html].
“OSS is software for which the source code is available to the end-user. The source code
can be modified by the end-user. The licensing conditions are intended to facilitate
continued re-use and wide availability of the software in both commercial and noncommercial contexts. The cost of acquisition to the end-user is often minimal. According
to the proponents of OSS, ‘Open source is a development methodology; free software is a
social movement’. There are number of other notable features to OSS. Firstly, it has no
secrets and the innards are available for anyone to inspect. It is not privately controlled
and hence likely to promote open rather than proprietary formats. It is typically
maintained by communities rather than corporations and hence bug fixes and
enhancement are often frequent and free. It is usually distributed free of charge
(developers make their money from support, training, and specialist add-ons; not
marketing). It is also essential to clear up some of the misunderstandings about OSS.
Open source software may or may not cost money. The cost of ownership often bears
little relation to the cost of acquiring a piece of software. ‘Public domain’ is something
different. Open source software has a copyright holder and conditions of legal use. Open
source software does not mandate exclusivity. One can use open source programs under
Windows. Also one should not choose software solely on the basis of open source.
Interoperability and open standards for data are equally important” [OSS Watch, 2005].
According to Altman, for the library fraternity there are other set of reasons too for
preferring OSS over commercial software. Long term preservation, assurance of privacy,
provision for auditing, facilitating community resources, and conformity to open
standards are hallmarks of OSS. Since commercial software is usually distributed only as
a binary that will run only on a single hardware platform (and often only under a single
version of a particular operating system) commercial software is very difficult to preserve
over the long run without developing hardware emulation (and possibly OS ‘emulation’,
as well). OSS, in contrast, can often be recompiled, or at least ported, to new hardware
and operating systems [Altman, 2001]. In order to get a picture about the availability of
OSS for digital library applications, it is encouraged to visit the directories of OSS

projects,
such
as
GNU
[http://www.gnu.org/]
and
Sourceforge
[http://www.sourceforge.net/] open source directory which lists over fifty-thousand
projects, and the numbers continue to grow.

5. DL Objectives and Workflow
The primary objective of a digital library is to enhance the digital collection in a
substantial way, by strategically sourcing digital materials, conforming to copyright
permissions, in all possible standards/formats so that scalability and flexibility is
guaranteed for the future and advanced information services are assured to the user
community right from beginning. The digital library should also be able to integrate and
aggregate the existing collections and services mentioned above with an outstanding
client interface. This implies that the digital library system should also have a strong
collection interface capable of embracing almost all the popular digital standards and
formats and software platforms, in line with the underlying digital library technologies in
vogue. This is crucial in the case of multimedia integration, which is again important as
we planned to also host a digital audio and video library as part of the core library
collection. Emphasis should also be given to maximize the efficiency and effectiveness of
the information access and retrieval capabilities of the system by deploying Resource
Description Framework [RDF] supplemented with popular descriptive metadata
standards. The Internet also possesses, in addition to its mammoth proprietary
information base, an invaluable wealth and a vast collection of public domain
information products such as databases, books, journals, theses, technical reports, cases,
standards, newsletters etc., scattered and distributed across the world. This treasure
should also be explored to its maximum for collection building, based on the source and
quality. Standard workflow patterns are to be identified for the system which include
‘content selection’, ‘content acquisition’, ‘content publishing’, ‘content indexing and
storage’, and ‘content accessing and delivery’. The system should also concern about
such related issues, viz., preservation, usage monitoring, access management,
interoperability, administration and management etc.
It is always desirable to have crosswalks between the digital catalogue of the library
(OPAC) and the digital library, as the OPAC in most cases, acts as a stepping stone for
effective information discovery in the library. It also facilitates a healthy bridging
between the traditional and the digital library. MARC or any of its variant forms is the
desired bibliographic standard recommended for the OPAC, for want of interoperability.
Dublin Core [DCMI], MODS (Metadata Object Description Schema) or METS
(Metadata Encoding and Transmission) are the recommended metadata format for the
digital collection, and XML is the desired encoding scheme [XML]. The XML encoding
schemas and the related DTDs (Document Type Definition) strengthen the digital library
on strong footing and the XSL (Extensible Stylesheet Language) transformations acts as
dynamic gateways between the diverse data streams and the HTML front-end.
6. Selection of the DL Software

The software selection based on set parameters is an uphill task, as the technology itself
was still emerging only. In general, what is desirable is a system that is flexible enough to
fit the current digital information system as above and to accommodate future migration.
It should be robust in technical architecture as well as the content architecture. The
system should address all major digital libraries related issues such as ‘design criteria’,
‘collection building’, ‘content organisation’, ‘access’, ‘evaluation’, ‘policy and legal
issues’ including ‘intellectual property rights’. That the system should be in a position to
embrace almost all predominant and emerging digital object formats and capable of
supporting the standard library technology platforms, should be the major focus. It should
provide two important user interfaces: a public user interface for presentation and a
metadata creation interface for administration. The system should also provide a powerful
search engine and the interface should be easy to navigate and there should be provision
for customization.
There are many digital library softwares available, proprietary as well as open source,
and most of them conform to international standards. As mentioned earlier, VTLS and
ACADO are the commercial ones available and popular in the Indian market. Some of
the popular Open Source Softwares for digital libraries, which are in use internationally,
are ‘DSpace’, ‘Dienst’, ‘Eprints’, ‘Fedora’, ‘Greenstone’ etc. In line with the subject
thrust of this paper, the Greenstone features are discussed in this paper.
7. Developing Digital Libraries using Open Source Software
Digital libraries do enable the creation of local content, strengthen the mechanisms and
capacity of the library’s information systems and services. They increase the portability,
efficiency of access, flexibility, availability and preservation of content. A state-of-art
Digital Library shall give a real boost to the library’s modernization activities and its
endeavours to launch innovative digital information services to the user community.
Once the information is made digital, it could be stored, retrieved, shared, copied and
transmitted across distances without having to invest any additional expenditure. Value
added and pinpointed information at the click of the mouse will become a reality if there
is a Library Portal to provide access to the invaluable collection hosted by the Digital
Library.
World over there is increasing appreciation of the Open Access movement and the Open
Source Software philosophies and for may a libraries it is a chosen decision, be it
technical or financial reasons, not to go for a proprietary digital library software. One
needs to evaluate some of the popular Open Source Software for digital libraries, which
are in use internationally. ‘Dienst’, ‘Eprints’, ‘Fedora’, ‘Greenstone’ etc. are among the
candidates for the preferred software. Obviously Greenstone outscores the group as a
general purpose digital library software from the point of view of a multi-publication
type, multi-format, multi-media and a multi-lingual practical digital library [Greenstone].
And once finalized, it could be formally adopted as the software for creating the digital
library.

The Greenstone Digital Library Software (GSDL) is a top of the line and
internationally renowned Open Source Software system for developing digital libraries,
promoted by the New Zealand Digital Library project research group at the University of
Waikato, led by Dr. Ian H. Witten, and is sponsored by the UNESCO. Greenstone
software uses three more additional associated softwares namely, Java Run Time
Environment (JRE), ImageMagick and Ghostscript. The software suite is available at the
open source directory ‘Sourceforge.Net’.
8. Greenstone Fact Sheet (www.greenstone.org)
Greenstone is a suite of software for building and distributing digital library collections.
It is not a digital library but a tool for building digital libraries. It provides a new way of
organizing information and publishing it on the Internet in the form of a fully-searchable,
metadata-driven digital library. It has been developed and distributed in cooperation with
UNESCO and the Human Info NGO in Belgium. It is open-source, multilingual software,
issued under the terms of the GNU General Public License. Its developers received the
2004 IFIP Namur award for "contributions to the awareness of social implications of
information technology, and the need for an holistic approach in the use of information
technology that takes account of social implications."
There are presently two versions of Greenstone going around, Version 2 and 3, and they
are generally represented as Greenstone2 and Greenstone3. The latest in Greenstone2 as
on June 2012 is V.2.85 and that of Greenstone3 is V.04. Greenstone2 will be there for
some more years, but ultimately Waikato/Greenstone see that Geenstone3 will replace it.
8.1 Technical Features
8.1.1 Platforms. Greenstone runs on all versions of Windows, and Unix, and Mac OSX. It is very easy to install. For the default Windows installation absolutely no
configuration is necessary, and end users routinely install Greenstone on their personal
laptops or workstations. Institutional users run it on their main web server, where it
interoperates with standard web server software (e.g. Apache).
8.1.2
Interoperability. Greenstone is highly interoperable using contemporary
standards, It incorporates a server that can serve any collection over the Open Archives
Protocol for Metadata Harvesting (OAI-PMH), and Greenstone can harvest documents
over OAI-PMH and include them in a collection. Any collection can be exported to
METS (in the Greenstone METS Profile, approved by the METS Editorial Board and
published at http://www.loc.gov/standards/mets/mets-profiles.html), and Greenstone can
ingest documents in METS form. Any collection can be exported to DSpace ready for
DSpace's batch import program, and any DSpace collection can be imported into
Greenstone.
8.1.3
Interfaces. Greenstone has two separate interactive interfaces, the Reader
interface and the Librarian interface. End users access the digital library through the
Reader interface, which operates within a web browser. The Librarian interface is a Javabased graphical user interface (also available as an applet) that makes it easy to gather
material for a collection (downloading it from the web where necessary), enrich it by

adding metadata, design the searching and browsing facilities that the collection will
offer the user, and build and serve the collection.

8.1.4 Metadata formats. Users define metadata interactively within the Librarian
interface.
These metadata sets are predefined: Dublin Core (qualified and unqualified) , RFC 1807,
NZGLS (New Zealand Government Locator Service), AGLS (Australian Government
Locator Service). New metadata sets can be defined using Greenstone's Metadata Set
Editor. "Plug-ins" are used to ingest externally-prepared metadata in different forms, and
plug-ins exist for XML, MARC, CDS/ISIS, ProCite, BibTex, Refer, OAI, DSpace,
METS.
8.1.5 Document formats. Greenstone basically supports all popular file formats and
media. Plug-ins are also used to ingest documents. For textual documents, there are plugins for PDF, PostScript, Word, RTF, HTML, Plain text, Latex, ZIP archives, Excel, PPT,
Email (various formats), source code. For multimedia documents, there are plug-ins for
Images (any format, including GIF, JIF, JPEG, TIFF), MP3 audio, Ogg Vorbis audio, and
a generic plug-in that can be configured for audio formats, MPEG, MIDI, etc.
9. User base
9.1 Distribution. As with all open source projects, the user base for Greenstone is
unknown. Tens of thousands of installations of Greenstone are estimated across world as
is evidenced by the increasing volume of messages being exchanged in the various fora,
especially the Greenstone E-lists. It is distributed on SourceForge, a leading distribution
centre for open source software.
9.2 Greenstone Example Collections: Examples of public Greenstone collections (see
http://www.greenstone.org for URLs) can be found at:
•

•

10. Languages
One of Greenstone's unique strengths is its multilingual nature. The reader's interface is
available in the following languages: Arabic, Armenian, Bengali, Catalan, Croatian,
Czech, Chinese (both simplified and traditional), Dutch, English, Farsi, Finnish, French,
Galician, Georgian, German, Greek, Hebrew, Hindi, Indonesian, Italian, Japanese,
Kannada, Kazakh, Kyrgyz, Latvian, Maori, Mongolian, Portuguese (BR and PT
versions), Russian, Serbian, Spanish, Thai, Turkish, Ukrainian, Vietnamese.
The Librarian interface and the full Greenstone documentation (which is extensive) is in:
English, French, Spanish, and Russian.
11. Training
Training is a bottleneck for widespread adoption of any digital library software.
Greenstone’s Waikato site http://www.greenstone.org; the Greenstone Wiki
http://greenstone.sourceforge.net/wiki/index.php/GreenstoneWiki, and the Greenstone
Support for South Asia http://greenstonesupport.iimk.ac.in give many training materials
and guidance on the software. It is observed that Greenstone training and workshops are
quite common in digital library conferences and seminar all over the world and this itself
speaks volumes the importance of Greenstone.
12. E-mail Support
There are many E-Lists and E-Groups available for Greenstone support. For subscribing
to
the
main
Greenstone
lists,
visit
https://list.scms.waikato.ac.nz/mailman/listinfo/greenstone-users
for
User‘s
List
(greenstone-users-request@list.scms.waikato.ac.nz)
and
https://list.scms.waikato.ac.nz/mailman/listinfo/greenstone-devel for Developer‘s list.
There is also an E-List for supporting the South Asian Greenstone users
greenstonesupport@iimk.ac.in. You can join the South Asia Support E-List by filling the
form at http://eprints.iimk.ac.in/mailman/listinfo/greenstonesupport.
13. Greenstone: Features
The salient features of Greenstone are basically taken from two of the official
publications of the software development team appeared in D-Lib Magazine during the
year 2001 [Witten, 2001] and 2003 [Witten, 2003]. Greenstone builds collections using
almost popular and standard digital formats such as HTML, XML, Word, Post Script,
PDF, RTF, JPG, GIF, JPEG, MPEG etc. and many other formats which include audio as
well as video. It is provided with effective full-text searching and metadata-based
browsing facilities that are attractive and easy to use. Moreover, they are easily
maintained and can be augmented and rebuilt entirely automatically. The system is

extensible: software "plug-ins" accommodate different document and metadata types.
Greenstone incorporates an interface that makes it easy for people to create their own
library collections. Collections may be built and served locally from the user's own web
server, or (given appropriate permissions) remotely on a shared digital library host. End
users can easily build new collections styled after existing ones from material on the Web
or from their local files (or both), and collections can be updated and new ones brought
on-line at any time. The Greenstone Librarian Interface (GLI) is a Java based GUI
interface for easy collection building. Greenstone software runs on a wide variety of
platforms such as Windows, Unix / Linux, Apple Mac etc. and provides full-text
mirroring, indexing, searching, browsing and metadata extraction. It incorporates an
interface that makes it easy for institutions to create their own library collections.
Collections could be built and served locally from the user's own web server, or (given
appropriate permissions) remotely on a shared digital library host. The other set of
features include OAI plug-in (introduced since the 2.40 version) and DCMI compliance,
UNICODE based multi-lingual capabilities and a user-friendly multimedia interfacing
[Unicode]. Further more, it has a powerful search engine ‘Managing Gigabyte’ Plus-Plus
(‘MG’ PP) and metadata-based browsing facilities. A very interesting feature of
Greenstone is its exhaustive set of well documented and articulated manuals
(http://www.greenstone.org/cgi-bin/library?e=p-en-docs-utfZz-8&a=p&p=docs) such as
‘Installer’s Guide’, ‘User’s Guide’, ‘Developer’s Guide’, and ‘From Paper to Collection’
a document describing the entire process of creating a digital library collection from
paper documents. This includes the scanning and OCR process and the use of the
"Organizer". There is one more interesting documentation ‘Inside Greenstone
Collections’ which clarifies most of the trickier parts of using Greenstone, especially
dealing with configuration file for the collection in question.
The primary objective of any digital library will be to enhance the digital collection in a
substantial way, by strategically sourcing digital materials, conforming to copyright
permissions, in all possible standards / formats so that scalability and flexibility is
guaranteed for the future and advanced information services and are assured to the user
community right from beginning. The digital library has to be planned in such a way that
it will integrate and aggregate the existing collections and services with an outstanding
user interface. Accordingly, necessary strategies are to be adopted towards working out
the digital library system. This implies that the digital library system should have a strong
collection interface capable of embracing almost all the popular digital standards, digital
formats and software platforms, in line with the underlying digital library technologies in
vogue. This is crucial in the case of multimedia integration, which is again important as it
is planned to host digital audio and video library as part of the core library collection.
14. Greenstone Installation
The GNU Public License version Greenstone can be downloaded from
‘http://www.greenstone.org’ or ‘http://sourceforge.net/index.php’. You can download the
binaries for Linux or Windows. The associated softwares such as Java Runtime
Environment (JRE) and the Imagemagick also to be downloaded. A graphical tool is used
for collection building and configurations and customization. This is called the

Greenstone Librarian Interface (GLI) and it requires the Java Runtime Environment
(JRE). The latest version pertaining to Volume 2 release of Greenstone as on June 2012 is
V.2.85.
Installation
Here is what you need to do to install Greenstone.
• Select the language for this installation. We choose English
• Welcome to the Greenstone Digital Library Software Installer. It is recommended that

•
•
•

•
•

•
•

you uninstall any previous installations of Greenstone2 before running this installer.
Click <Next>
License Agreement. Click <Accept>
Choose location to install Greenstone. Leave at the default and click <Next>
Components. Click the question mark button on the right of each component will
display the description of this component in a popup window. Leave at the default (all
components are selected) and click <Next>
(For older installers you must now select collections. Leave at the default,
Documented Example Collections, and click <Next>)
Enable administration pages. Read the description on this page, if you check to enable,
click <Next> to set admin password. Choose a suitable password and click <Next> (If
your computer will not be serving collections online, the password doesn't matter)
Click <Install> to start the installation. Click <Show Details> to show the details of
this installation
Files are copied across

15. Collection Building and Configuration
Greenstone used to have three modes for collection building, viz., Command Line, Web
Interface and the Greenstone Librarian Interface (GLI). Among these GLI is the one
getting more prominence as far as the librarian / information professionals are concerned.
15.1 Greenstone Librarian Interface (GLI)
The GLI (Greenstone Librarian Interface) was introduced recently, progressing with the
version 2.4x. Soon the GLI got strengthened as well as popularized, and the Web
Interface mode has been withdrawn temporarily, while it could also be reinforced if one
wishes so. The GLI based collection building is quite easy and simple a method.
Collection developers can activate the GLI software and use the ‘Gather’, ‘Enrich’,
‘Design’, ‘Create’, and the ‘Format’ panels for making, configuring, customizing and
managing collections.
1. The ‘Gather’ Panel facilitates putting the relevant files from the ‘workspace’ to the
‘collection building’ area. The ‘Enrich’ Panel explains how metadata is created, edited,
assigned and retrieved, and how to use external metadata sources. Help for this is

provided in the GLI Interface. The ‘Design’ Panel facilitates customising your interface,
once your files are marked up with metadata. Using the Gather Panel, you can specify the
fields that are searchable, allow browsing through the document, facilitate the languages
that are supported, and provide the buttons that are to appear on the page. Help for this is
provided in the GLI Interface. The Create Panel facilitates creation of your collection.
To build a typical collection, say ‘MyTest’ collection, first go to ‘File’ section, select
‘New’ and then give the collection name as ‘MyTest’. Select OK from the panel and then
you will get another panel popped up where you will select the appropriate Metadata Set.
You may also give the description about the collection here. By default, the system will
prompt Dublin Core metadata set. Click on OK button and you will get the collection
create panel made ready for accepting the file(s).
The ‘Gather’ Panel is activated now. From the ‘Workspace’ provided, identify the
document to be put in the collection by locating it in the local folder. Drag and drop the
file to the Collection Area using the mouse. The necessary ‘plugin’ for the creation of the
collection is to be tick marked and enabled in the ‘Design’ panel, which is the next step in
the collection building process. If the collection has objects for which ‘plugins’ are not
provided in the default set, a new dialog box for adding the required plugin will appear
and it has to be the added to the default set.
2. Go to the ‘Enrich’ panel and give necessary values for the Dublin Core element sets.
Manage Metadata Sets - This feature allows you to add, configure and remove the
Metadata Sets in your collection and what Elements they contain.
3. Design Panel
The next step is to give necessary values and arguments for the ‘Design’ panel which
include [Note: GLI Design Panel’s own language is used below i. to x., for want of
clarity and to avoid any ambiguity in usage]:
i. General Options - In this section, give the e-mail address of the ‘collection creator’,
‘collection maintainer’, ‘collection title’ (will be supplied by the system), collection
folder (will be supplied by the system), Image file location for the Collection icon and the
Image file location for the Document icon. Click on the Tick mark for making this
collection publicly available.
ii. Document Plugins - This section facilitates adding, configuring or removing plugins
from your collection. To add one, choose it from the combobox and click 'Add Plugin'.
To configure or remove one, select it from the list of assigned plugins and then: i)
Change its position in the plugin order by clicking on the arrow buttons. (Note: The
position of RecPlug and ArcPlug are fixed). ii) Configure it by clicking 'Configure
Plugin', iii) Remove it by clicking 'Remove Plugin'. Plugins are configured using a popup design area with a scrollable list of arguments. Enable arguments and enter or select
values as necessary.

iii. Search Types - Defining the search type is an advanced feature, only available when
enabled (by checking the 'Enable Advanced Searches' box). Once enabled, further
controls for selecting and changing the order of search types become available. See the
‘Search Type Selection and Ordering’ section of the ‘Design’ Panel for more information
on this.
iv. Search Indexes - The required number of searchable indexes the collection must
have, is to be selected here. To add a new index, enter a unique name for the index, select
material/metadata is to be indexed, and click 'Add Index'. If you wish to add all of the
available sources so as to have indexes built on them, then click 'Add All'.
v. Partition Indexes - This feature helps to refine index creation. This facility is disabled
in the GLI mode.
vi. Cross-Collection Search - This feature facilitates cross-collection searching, where a
single search is performed over several collections, as if all the collections were one.
Specify (Tick Mark) the collections to include in a search by clicking on the appropriate
collection's name in the list below. The current collection will automatically be included.
[Note : If the individual collections do not have the same indexes (including sub
collection partitions and language partitions) as each other, cross-collection searching
will not work properly. The user will only be able to search using indexes common to all
collections].
vii. Browsing Classifiers - This feature allows the AtoZ browsing of the collection and
by default if takes the ‘Dublin Core . Title’. You can more data elements in the AtoZ
classify list as deem fit for the collection using this feature.
viii. Format Features - The web pages you see when using Greenstone are not prestored, but are generated 'on the fly' as they are needed. Format commands are used to
change the appearance of these generated pages. Some are switches that control the
display of documents or parts of documents; others are more complex and require html
code as an argument. To add a format command, choose it from the 'feature' list. If a
True/False option panel appears, select the state by clicking on the appropriate button.
For example, to get the Cover Image displayed in the document while building the
collection, go to the ‘Choose Features’ dropdown box and enable the ‘DocumentIMages’,
i.e., make its value to True.
ix. Translate Text - Use this feature to review and assign translations of text fragments
in your collection. The translated text will appear in a different box in the browser.
x . Metadata Sets - This feature allows you to add, configure and remove the Metadata
Sets in your collection and what Elements they contain.

4. Now go to the ‘Create’ panel and click on the ‘Build Collection’. Greenstone will
start creating the collection. You can see the built collection by clicking on the ‘Preview
Collection’.
Please remember you have to save your collection development process from time to
time. It is not mandatory that you need to comply with the entire set of formalities for a
building a collection in a single stretch. You can do it in different sessions too. What is
important is saving the sessions from time to time. In the GLI mode of collection
building, the various panels to be used are illustrated in Figure 1.
5. Format Panel
• General - This section explains how to review and alter the general settings associated
with your collection. First, under the "Format" tab, click "General". Here some
collection wide metadata can be set or modified, including the title and description
entered when starting a new collection. First are the contact email addresses of the
collection's creator and maintainer. The following field allows you to change the
collection title. The folder that the collection is stored in is shown next, but this cannot
be altered. Then comes the icon to show at the top left of the collection's "About" page
(in the form of a URL), followed by the icon used in the Greenstone library page to link
to the collection. Next is a checkbox that controls whether the collection should be
publicly accessible. Finally comes the "Collection Description" text area as described in
“Creating a New Collection”.
• Search - This section explains how to set the display text for the drop down lists on
the search page. Under the "Format" tab, click "Search". This pane contains a table
listing each search index, index level (for MGPP or Lucene collections), and index or
language partition. Here you can enter the text to be used for each item in the various
drop-down lists on the search page. This pane only allows you to set the text for one
language, the current language used by GLI. To translate these names for other
languages, use the Translate Text part of the Format view (see “Translate Text” feature
in the Format panel).
• Format Features - The web pages you see when using Greenstone are not pre-stored,
but are generated 'on the fly' as they are needed. Format commands are used to change
the appearance of these generated pages. Some are switches that control the display of
documents or parts of documents; others are more complex and require html code as an
argument. To add a format command, choose it from the 'feature' list. If a True/False
option panel appears, select the state by clicking on the appropriate button.
For example, to get the Cover Image displayed in the document while building the
collection, go to the ‘Choose Features’ dropdown box and enable the ‘DocumentIMages’,
i.e., set its value to True.
• Translate Text - Use this feature to review and assign translations of text fragments in
your collection. The translated text will appear in a different box in the browser.

• Cross-Collection Search - This feature facilitates cross-collection searching, where a
single search is performed over several collections, as if all the collections were one.
Specify (Tick Mark) the collections to include in a search by clicking on the appropriate
collection's name in the list below. The current collection will automatically be
included. [Note : If the individual collections do not have the same indexes (including
sub collection partitions and language partitions) as each other, cross-collection
searching will not work properly. The user will only be able to search using indexes
common to all collections].
• Collection Specific Macros - Under the "Format" tab, click "Collection Specific
Macros". This view shows the contents of the collection's extra.dm macro file. This is
where collection specific macros can be defined. To learn more about macros, see
Chapter 3 of the Greenstone Developer's Guide.
15.2 Hierarchy Structure
To create indexes for section and sub-section, the pre-requisite is that the document
should be in HTML format. Therefore your collection files in other formats like PDF,
Word, etc. are first to be converted into HTML format. Also in the Collection
Configuration file (for GLI, in the Design Panel, in the Document Plugin section, while
configuring the Arguments in the HTML Plugin, click and enable the ‘description_tags’),
the HTML plugin has to be modified to ‘plugin HTMLPlug –description_tags’.
Corresponding changes have to be made in the ‘indexes’ and the ‘collectionmeta’ lines.
Obviously now the Source File has to be edited as an HTML file structure. For the
section and sub sections, you need to edit the source file as follows, giving XML tags as
comments in the body of the HTML file. Fig.1 below shows a hierarchy structured
EBook.

15.3

Customization of User Interface (MyLibrary)

In order to change the look and feel of the Greenstone user interface, you need to work on
the Collection Configuration (Collect.cfg) files. Customising the User Interface requires a
certain degree of knowledge on HTML and some level of Web Designing skills are prerequisites for this.
• Collect.cfg - This is the collection configuration file. You can find this file in the
“Program Files\Greenstone\collect\etc” directory. Details on how to create this file can
be found in the Developer’s Guide, “1.5 Collection configuration file” and “2.3
Formatting Greenstone output”.
• Macro files - Macro files have an extension ‘.dm’. All macro files are stored in the
“macros” directory. Details on how to create macros and macro files can be found in
the Developer’s Guide “2.4 controlling the Greenstone user interface”.
• Image files - All images files can be found in the ‘Program Files\Greenstone\images’
directory.
• Main.cfg - This file contains a list of all macro files used for the User Interface. If
you created a new ‘.dm’ file, you need to add it to this file. The main.cfg file is stored
in the "Program Files\Greenstone\etc” directory.
• Getting the Cover Image - For you to get the Cover Image of your input document,
you need to put the image file and the source file (document) into a single folder. They
both should bear the same name also. While building the collection, Greenstone will
take
both
the
files
to
“Program
Files\Greenstone\collect\<collection
name>\archives\Hash”. The collection thus built will display the Cover Image along
with the document. Also in the Design Panel, in the Document Plugin section, while
configuring the Arguments for the HTML Plugin, give the custom argument as
‘cover_image’.
• Getting the Collection Icon - Click on Design panel ->General Option -> URL to
home page icon (Browse for image and locate it).
• Getting Header Image for the Digital Library - To get the header image which says
MyLibrary banner in the DL head, create the graphic file (preferably a GIF file),
name it as ‘gsdlhead.xxx’ and then replace it with the file available in ‘Program
Files\Greenstone\images.’

• Deep Level Customization - By default, Greenstone’s collection icon area is a matrix
grid (the N X 3 format). You can change the collection icon area by editing the
‘_content_ macro’ in ‘home.dm’. You will need to remove the ‘_homeextra_ macro’
(this is the N x 3 table that the Greenstone C++ code automatically creates for you)
and can then put whatever design customization you want into this area. You will need
to put the icons and links to the collection yourself.
You can also achieve high end customization by replacing the ‘home.dm’ with
‘yourhome.dm’ in the \greenstone\etc folder.

16. GSDL : Helpline, Archives
Greenstone’s E-Mail list is a very useful and active listserv which shares and clarifies
user experiences and stories dealing with real life situations. To subscribe or unsubscribe
to the list via the World Wide Web, visit “https://list.scms.waikato.ac.nz/
mailman/listinfo/greenstone-users” or, via email, send a message with subject or body
'help' to “greenstone-users-request@list.scms.waikato.ac.nz”. Greenstone has started one

more List recently, for the Greenstone 3 Version (the latest Beta version) user group, and
the details are available at “https://list.scms.waikato.ac.nz/mailman/listinfo/greenstone3”.
UNESCO has initiated a Greenstone support organization for South Asia in 2006,
supported by a group of experts in the region, and it is coordinated by IIM Kozhikode
http://greenstonesupport.iimk.ac.in. The site is rich with many of the Greenstone support
materials. In addition, an E-list greenstonesupport@iimk.ac.in offers online support to
professionals on Greenstone.
For those looking for quick solutions for their real-time or on-the-job trouble shooting
while using the software, ‘Greenstone Archives’ is a treasure house. It is a database of the
email messages circulated in the List, and is searchable. The mails generated from the
List and its threads are archived and made available for the user community. The archive
is available at “http://www.sadl.uleth.ca/nz/cgi-bin/library?a=p&p=about&c=gsarch-e”.
This is the major list used worldwide for Greenstone and the content of the messages is
usually global in nature. Developers and Greenstone users can avoid a great deal of
unwanted labour by carefully going through the archive before they start working on
problem solving, or before shooting a mail to the List.
17. Summary
The ever changing landscape of the information paradigm poses a host of new IT and
information challenges not only to the library and information professionals, but to the
users, patrons and scholars and the publishing community as well. Indeed the new
environment throws up a host of unprecedented features and avenues, and interestingly
enough, if we know how to tap them well, we find there is a plethora of opportunities,
and most of them even for free. The ‘free things’, so belovedly called world wide the
‘Open Source Softwares’, many of them could even be compared against their
commercial counterparts in terms of their strength, efficiency, power and the ever
increasing user base. Among the major challenges include the information professionals’
emergent need to acquire the necessary skill sets and working knowledge on the cuttingedge information science and information technology areas and in leveraging them in a
contextually relevant manner.
Working on a Digital Library project in general, especially working with the Greenstone
Digital Library Software in particular, has been highly exhilarating, enriching as well as
rewarding. The treasure of knowledge, skills, experience, expertise, and exposure we
have achieved and accomplished during the past four years have been extremely enjoying
and simply terrific. It is also important sharing the real life experience of a particular
software as an application user, as there exists a great deal of difference in view points
when it comes from the software developers themselves. Frankly, we also have grown
with the software from strength to strength. We have every appreciation to Greenstone as
far as its usability, extensibility and flexibility are concerned. We are also indeed pleased
with its consistent technology catch-up strategies and their untiring extension activities.
One should appreciate the dynamic Greenstone team for their selfless open source
philosophy, and their relentless work in this regard just for the cause of science. We have

been closely watching the world scenario in the area of digital library research and we are
quite convinced that Greenstone is a fast growing community coupled with deep
commitments from the developers in taking this software to further heights and making
this an outstanding open source model for digital library development. The Wiki and the
OAI features of Greenstone and the ambitious ‘Greenstone 3’, released already and
running in its version 3.04, which draws its strength from the open source family of ‘Web
Services’ technologies facilitating configurable, extensible and dynamic digital libraries
are all testimony to their commitment to excellence in digital library software
development. In the meanwhile UNESCO came forward to support them unconditionally
and it is a proud privilege to announce that we have the Greenstone Support for South
Asia already launched with their support, to take care of the DL needs of this region.
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CASE STUDY: EPRINT

Case Study: Eprints
I. Objectives
Objectives of this module is to impart knowledge on the following aspects of Eprints
Institutional Repository Software:
• Basic concepts, tool and technologies of digital archiving;
• E-prints: Major features and functionalities;
• Workflow of Eprints; and
• Installation, configuration and customization of Eprints.
II. Learning Outcomes
After going through this lesson, users would attain knowledge about the major features and
functionalities of Eprints institutional repository software, its installation, configuration and
customization process. Learners would be equipped with the knowledge of collection building
process using Eprints.
III. Structure
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1. Introduction:
The paradigm shift from traditional to digital library services has changed the concepts of
information services in a short span of time. Digital Libraries refer to organized and managed
collections of digital material, with associated services, accessible over a network. Significant
amount of contribution in terms of standards, technologies, techniques, and best practices related
to the development and management of digital libraries have taken place in recent past. Digital
libraries encompass several facets such as content creation and capture, information storage
(digital objects + metadata), search, display and access (user interface), access management,
Interoperability, preservation and maintenance etc. Key digital services like electronic journals,
portals and gateways, RSS, digital archiving, etc. have made LIS professional’s role more
efficient and effective. Digital archiving is an important component of digital libraries and it has
evolved along with it; today various technologies and tools are available in the arena of digital
archiving.
1.1 Digital Archives:
It provides a foundation for preservation of digital collections by storing and providing seamless
access in a secure environment. Digital preservation is the set of management processes that
ensure the long-term accessibility of digital content. The process of digital archiving involves
digitization and capturing born digital documents, storage, preservation, metadata assignment,
collection policies, access interface (retrieval), and dissemination of information. Strategic
overviews on broader issues like digital materials, standardizations, archiving tools and

technologies, technological obsolescence etc are important in setting up long term digital
archives.
2.

Need of Digital Archive Software

The explosion of information in digital media and computer processing power has resulted in
many systems where the Producer role (researcher) and the Archive role (librarian) are the
responsibility of the same entity (Organization). Having a robust digital archiving system in
place with long term preservation polices are the need of an hour. Many organizations across the
world have come forward to put their scholarly literature in the open domain by establishing
digital archives which are popularly known as ‘institutional repositories’. These archives help
organizations to preserve and showcase their intellectual output to the external community by
providing copyright compliance open access to its scholarly literature. Many libraries and
research community are benefited by this noble initiative by getting timely access to scholarly
literature at free of cost.
Today we can see many universities and research organizations across the world are showing
keen interest in establishing institutional repositories to benefit themselves as well as society at
large. Digital archiving field demands robust tools and technologies which enable the long term
preservation and delivery in a secure environment. Various proprietary and open source tools and
technologies are available with large user community and support in the area of digital archiving.
Popular open source digital repository software’s are Eprints, Dspace, Fedora, etc.
3. Eprints software:
Eprints is open-source software available under the GNU General Public License developed at
the E&CS Dept. of the Univ. of Southampton. Eprints Written in PERL, recommended for
UNIX-like operating system.

Eprints requires dependence software’s to configure, namely

MySQL as RDBMS, Apache as server software, XML for import, export options, and IRStats
for various analytics of the repository. Operating system specific Eprints can be downloaded
from http://www.eprints.org/software/. Strong user community
The Primary objective of this software is to enable institutions/organizations to set up and
maintain eprint archives or Institutional repositories for their scholarly digital content and make
them available in the open domain. Eprints supports ‘Green Road’ channel of open access

publishing by facilitating institutions/organizations to establish Institutional repositories. It
provides a web interface for managing, submitting, discovering, and downloading documents.
EPrints addresses high metadata quality to enhance easier data entry and interoperability.
4. System requirements (recommended) for eprints installation:
4.1

Hardware:

• Intel P4 processor
• 512 MB RAM & above
• 40 GB Hard Disk Space (Depends on collection size)
• Network Interface
• It runs on lower H/W configurations also

4.2

Software:

• OS -Linux compatible (Fedora Core Release, RHEL, CentOS, Ubuntu), windows XP and
later (Win32)
• Web server Apache-2.0 or later with the mod_perlversion 2.0 module (significantly increases
the performance of Perlscripts)
• RDBMS (MySQL5.0)
• ImageMagick & tetex-latex (helps in rendering equations)
• PERL Modules (perl-MIME-Lite, perl-XML-LibXML, perl-XML-Parser, Term::ReadKey)
• Xpdf & antiword (fulltext indexing)
• Browser (Mozilla or any other graphical browser)
• Mail server (sendmail or any other)

4.3

Network:
•

Public IP Number for the server & Registered host name (fully qualified domain
name) –provided by ISP.
Example: 172.16.0.19 (Public IP) & nal-ir.nal.res.in (domain name)

Installation manual:
Detailed step by step installation manual for various operating systems is available at eprints
documentation website http://wiki.eprints.org/w/EPrints_Manual

5. Eprints –Key features
• Eprints institutional repository software is available free on Internet with source code since
2000. Various versions were released from time to time with latest features and upgradation
packages.
• It is developed by a dedicated team at Department of Electronics, University of Southampton.
All

versions

of

eprints

with

contributed

modules

can

be

downloaded

at

http://www.eprints.org/ or http://files.eprints.org/
• Developed and distributed under GNU license in order to restrict the exploitation of the
software. One can customize the source code as per their requirement and use, but it is
prohibited to get commercial benefits from the same.
• It can be installed on various variants of Linux like operating system, Ex. Fedora, RHL,
Ubuntu, Debian. It can also be installed on windows XP and later (Win32). It is recommended
for Linux variants for best results.
• Eprints is built on various technologies like PERL as scripting language, MySQL as backend
database, Apache as server, XML for Import, export and display functionalities, other
packages like TeX system and ImageMagick for rendering Latex equations, antiword, Xpdf
etc.
• It supports multiple archives on a single installation, which means user can run a number of
archives on a single installation
• It supports various means of document retrieval mechanisms such as simple and advanced
search, browse option for various metadata fields like author, title, document type, year etc.
• Web based administration functionality of eprints enables users to administer anywhere from
the world with authentication (UserID and Password)

• Eprints is Unicode compliance software which accommodates major languages of the world.
Archive managers can build collection in many languages with search functionality. The user
interface can also be developed in native languages.
• It is developed on OAI-PMH frame work which enables cross repositories search by
harvesting metadata by centralized harvesters. Users can search multiple repositories at single
point, for fulltext documents they will redirected to parent repository.
• It can be customized in various ways, such as home page, browse views, document types,
metadata fields, subject categories,
• Eprints functionalities can be extended by writing plugins in PERL, users can find various
third party extended functionality modules on eprints website
• It supports one of the web 2.0 functionality by generating RSS feeds for recent items, browse
views, search results etc, to stay updated on the latest additions to the repository
• It supports multi tier access control to the archived documents, namely “Anyone” where
anybody on the Internet can access the fulltext document, “Registered users only” where
only authorized users (members of an organization or institute) of the repository can access,
“Archive staff only” where only depositor and archive administrator will have access to the
fulltext document.
• Multi - Role based user types are available to delegate roles and responsibilities in archive
management. Registered users can only deposit documents at archive/repository,
Editors/Moderators/Reviewers can deposit and review the deposited documents and edit,
reject, send it back to depositor etc , Administrators will have overall administrative
privileges of the repository.
• Authority files helps to avoid duplicate entries, improve metadata quality & uniformity
• It supports various metadata formats like METS, Dublin Core or other Digital library
interoperability formats. Users can incorporate their custom made metadata fields as per
collection requirement

• It supports bulk import & export feature to facilitate easy and faster archiving process. The
popular file formats which Eprints supports for import & export feature are BibTeX, PubMed
XML, EndNote, Reference Manager etc.
• Good documentation is available at eprints website and dedicated team answers all quires
raised across eprints community though email discussion forum. These valuable discussions
threads are archived to serve as ready reference for similar problems.
7. Eprints Workflow: The workflow at Eprints can be divided in to two blocks for better
understanding, First block for archive managers (brown colored) and second block for archive
users (green colored). First block is divided into two stages, first stage where authorized
(Repository staff, Authors, Creators etc) user will deposit documents by assigning appropriate
metadata, access rights, subject category etc. In second stage moderator/editor/reviewer will
check for authenticity, validate metadata, access rights of deposited document and incorporate
changes if necessary, and then it will be moderated to live archive. If deposited document fails
to satisfy archive polices moderator can either destroy the document or send it back to the
depositor by sighting appropriate reason.
Second block of the work flow explains the process of document retrieval by end users. Archive
users can retrieve documents by browse or search mechanism, and full text will be available
based on the access type granted by repository managers. Users can subscribe to RSS feed of the
archive to stay update about latest additions. Following flow chart depicts workflow of eprints
software.

Eprints workflow
New user registration

User Login

Select & Upload
Documents with
appropriate access rights

Customized Metadata for
specific organization

Authorized users: Authors, IR Staff,

Document types: Articles, Books,
Conference papers, patents etc

Key in Metadata

Deposit Document

Privileged users

Moderator/Editor/Reviewer

Administrator

Document review, access rights,
validate metadata, approval

Administration, Customization,
Backup & Restore, etc
Live Digital Archive/
Institutional Repository

End user

Document retrieval
Browse/ Search

Document
Fig.1

Full text retrieval based on
access rights

8. Eprints Web Configuration: Entire eprints web configuration can be split into following
components, web server, SQL database, PERL scripts for repository activities and XML
configuration files. The user will submit their request to archive via a web browser which will
talk to the web server. PERL scripts are invoked by web server to perform required task. The
Request is processed by consulting database, metadata documents and various configuration
files. Then the results are passed to the web server which intern will be delivered to end user
through a web browser.

Fig. 2
9. Folder Structure: Folder structure in eprints can be divided into two categories, viz. Global
configuration folders and Repository specific folders
9.1 Global configuration folders: These files are least likely to be changed, shared by multiple
repositories and considered as read only but can be overridden at the local level. Contain
following sub folders with respective roles
• lib: contains many sub folders and files which are responsible for global configuration of all
repositories on single installation
• archives: contains repository specific configurations for each repositories
• bin & cgi: these two are directories for storing programs
• perl_lib: holds all the modules required by PERL scripting language
• cfg: holds information about apache (web server) configuration
• var: all temporary files used during the process are stored in this folder
• testdata: contains test data for populating repository

9.2 Repository specific folders: Each repository will have its own set of sub folder and files
under the top level archives folder. These are often changed to customize each specific
repository as per the user needs. All repository specific sub folders will be residing at
eprints3/archives/*******/ (****** is the folder name of specific repository).
• cfg: contains number of sub folders which are responsible for the entire configurations of
specific repository
o cfg.d: contains all configuration files of the repository (all PERL scripts related to
repository)
o citations: contains citation definitions for the documents of the repository
o lang: language specific files for this repository (phrases, static pages and images, site
template)
o namedsets: contain lists of values for named set fields
o static: contains pages and images in the repository
o workflows: contains workflow configurations files for eprint and user
o autocomplete: contains autocomplete datafiles
• documents: all fulltext file in various formats (pdf, doc. ppt) are stored
• html: contains processed static web pages (index, polices, etc).
• var: contains temporary files of the repository

Fig.3

10. Eprints Customization: Eprints can be customized and localized at different levels, it
enables administrators to change Look and feel (branding), adding new metadata fields, new
document types, views, browse and search options. This can be achieved through web interface
provided for administrator or by editing source files and reloading entire configuration.
10.1

Look and Feel (Branding): simple way to achieve is login as an administrator, click on

'Home' to view the home static page (default home page), context sensitive menu tool named
'Edit page’ will appear in the toolbar. By clicking this button user can download index.xpage as
html encapsulated file and incorporate necessary customization as per their requirement or same
can be achieved in browsers itself. Similarly logo for the repository can also be uploaded from
the screen. Once the customization task is completed configuration needs to be reloaded by
clicking Reload configuration button present at the top of the page. The same can be achieved
by editing respective source files.

Fig. 4
10.2

Metadata Customization: New metadata fields can be added by clicking on

Admin/config.Tools/ Manage Metadata Fields button and then by selecting Eprints dataset
fields. The process of adding metadata has four stages viz. Type, Properties, Phrases and
Commit. User can set various properties like, mandatory field, length, null values, etc., for new
metadata filed.

Fig.5

10.3

Document Type: Eprints default installation comes with various document types namely

Article, Book, Book-Section, Conference Item, Monograph, Patent, Thesis, Artefact, Exhibition,
Composition, Performance, Image, Video, Audio, Dataset, Experiment, Teaching Resource and
Other. Apart from these users can add their own document types by adding them at
namedsets/eprint and lang/en/phrases/local.xml source files. Workflow and citation style for the
newly added document type can also be customized at

workflows/eprint/default.xml and

citations/eprint/default.xml. A new document type is added in the following flow chart for your
reference.

Fig. 6

10.4

Subjects: New subject tree can be added or modified with administration privileges at

Admin/config.Tools/ Edit Subjects.

Fig. 7
10.5 Browse Views: Users can customize their browse views by calling required metadata in
repository specific views configuration file at /eprints3/archives/nal/cfg/cfg.d/view.pl.

The New journal view is added in the following flowchart for the eprints collection, user
can build view as per his requirements by calling appropriate metadata element in
views.pl file.

Fig. 8
Other than above customization choices, eprints empowers repository administrators to
incorporate few more customizations like workflow, controlled vocabularies, renaming phrase,
search page etc.

11.0 Eprints Example websites: Eprints digital repository (Digital library) software is used to
create diverse repositories such as Research, Theses, Data, Project, Political, Subject-based etc.

Following table lists one example of each type of repository which has been customized uniquely
based on their document types.

Repository
ePrints@IISc: First Indian institutional repository
established way back in 2002. It contains more than 36
thousand research publications of Indian institute of
science. The objective of the repository is to collect,
preserve and disseminate research output created by the
IISc research community in digital format. The repository
enables the Institute community to deposit their preprints,
postprints and other scholarly publications using a web
interface, and organizes these publications for easy
retrieval. It can be accessed
on following URL
http://eprints.iisc.ernet.in/
CaltechTHESIS: is an institutional repository providing
access to the student theses produced at the university.
Majority of the theses available on this site are in areas of
applied science, mathematics and technology. However, a
small number of social science related theses are also
available.
It can be accessed on following URL
http://thesis.library.caltech.edu/
Archive of European Integration (AEI): It is an
electronic repository and archive for research materials on
the topic of European integration and unification. The AEI
collects two types of materials: independently-produced
research
materials
and
official
European
Community/European Union documents. It can be
accessed on following URL
http://aei.pitt.edu/
PASCAL Eprints: PASCAL is a Network of Excellence
funded by the European Union. PASCAL is developing
the expertise and scientific results that will help create
new technologies such as intelligent interfaces and
adaptive cognitive systems. PASCAL eprints repository
consists of more than 8000 publications related to the
project. It can be accessed by following URL
http://eprints.pascal-network.org/

Home Page

CogPrints: is a subject based repository maintained and
moderated by famous open access advocate Stevan
Harnad. Repository contains scholarly literature on
following subject’s psychology, neuroscience, linguistics,
and many areas of computer science. It can be accessed by
following URL http://cogprints.org/

12.0

Summary

The module introduces the world of digital archiving, need for archiving technologies and
Eprints in detail. Large number of repositories have been established using Eprints across the
world. Its capabilities, reliability, good documentations and supports from the development team
and user community has made it among one of the popular open source software for digital
archiving. Eprints configuration and workflow was discussed in detail along with various
hardware and software requirements for Installation. Unit highlights various features of eprints
software so that user can fully aware of capabilities of the tool. Understanding folder structure in
eprints is very essential which has been explained in details in the module. Customizing archive
installation has been explained with screenshots and flowcharts so that it can be achieved easily.
Various popular archives of different document types were discussed to give broader overview
of Eprints capabilities.
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